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

Henry Radio offers the widest choice of amplifiers in the worid. We design and produce
amplifiers to fit different needs and different budgets. We feel we coffer 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........ Domestic Console

2KDCLASSIC............ Desk Model Linear Amplifier 3K CLASSIC MKIIL...... .. Export Console

ZKCLASSIC.............. Consale Amplifier BKCLASSICRF.......... RF Dack only

2KCLASSICX............ Domaestic Console S5KCLASSIC.............. Export Consagle

2K CLASSICX............ Export Cansole SKCLASSICRF.......... RF Deck only

2K CLASSICXRF........ RF Deck enly 3KPREMIER............. Console Amp. with 160 meters

3KDCLASSIC ........... Single 3CX1200A7 Dask Amp 3KDPREMIER .......... . Desk Amp. with 160 meters
Henry Radio. . .

the amplifier specialists
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Compect Champion!

+ 41 memories, All channels Optional accessories:
T H _27zg / 47%: store receive and transmit o BC-14: Wall charger for PB-13, 14
separately for “odd split” . BC-}BS :&prid charger for PB-13, 14
- * BH-8: Swivel mount » BT-8: Six cell AA
2 m and 70 cm Super * R&i‘;":ﬁ;’:fa‘?‘gggﬁe Alkaline battery case » HMC-2: Headset
Compact HTs with VOX and PTT » PB-13: 7.2 V, 700 mAh

used (72-18Volts).  Nicg pack » PB-14:12 V, 300 mAh NiCd
When external powet is pack ¢ PG-3F: DC cable with filter and
used, the batteries are clgarette lighter plug » PG-2W: DC cable
being charged. s §C-30: Boft case « SMC-31: Standard
(PB-13 only.) speaker mic«SMC~32:
Compact speaker mic

© EMC-33: Compact

speaker mic with

controls
« WR-2: Waterj
resistant

Here is a great new addition to
Kenwood’s HT family — the all new
TH-27A for 2 meters and TH-47A for
70 cm! Super compact and beau-
tifully designed, these pocket-
sized twins give you full-gize
performance.

¢ Large capacity NiCd battery
pack supplied. The standard
battery pack is 7.2 volts, 700 mAh,
providing extended transmit time
with 2.5 watts. (TH-47A: 1.5 W)}

* Extended receive coverage.
TH-27A: 118165 MHz; TH-47A:
438-449,995 MHz. TX on Amateur
bands only, (TH-27A modifiable for
MARS/CAP Permits required. Spec-
ifications guaranteed for Amateur
bands only.)

= Multi-function scanning.

Band and memory channels can
be scanned, with time operated
or carrier operated scan stop,

¢ Frequency step seleciable for
quick QS8Y. Choose from 5,10, 12.5, 4
15, 20, or 25 kHz steps. F

» Bulit-in digital clock with ' [
programmable timer. ‘

» Dual Tone Squeich System
(DTSS). Compatible with the
TH-26AT Series and the
TM-841A Triple bander, as
well as other Kenwood
series transceivers, this
selective calling system
uses standard DTMF 10 open

squelch.

» Five watts output when operated e
with PB-14 battery pack or 13.8 volts.  « Automatic offset selection

s T-Alert for quiet monitoring. {TH-27A).

Tone Alert beeps when squelch s Direct keyboard frequency entry.

is opened ; KENWOOD U.S.A. CORPORATION
y The rotary dial can also be used COMMUNICATIONS & TEST EQUIPMENT GROUP

» Auto battery saver, auto power to select memory, freq uency, PG, BOX 22745, 2201 E, Bominguez Street

off function, and economy power frequency step C:rCSS, and Long Beach, CA 90801-5745

mode extends battery life. scan direction * KENWOOD ELECTRONICS CANADA INC,
s PTMF memorty. The DTME - PO, BOX 1075, 959 Gana Court

memary function can be used as . CTCSS encodeldecode bu"t'in. MiSSiSSBUg&, Ontario, Canada L4T 4C2

an auto-dialer. All characters from e Supplied accessories: L

the 16-key pad can be stored, Rubber flex antenna, battery pack, KE N WO D

allowing repeater control codes wall charger, belt hook, wrist strap,

to be stored! dust caps. ... pacesetter in Amateur Radio

Specifications and features are subiect 10 change without potice or obligaton.
COmpele setviee rmdhuals aaa avaiiatiig for aif Kenwood rRRSCeivers and mns! acosssenes.



The dnat banders of the future
are here! 1COM's [C-24AT dual band
handheld and 16-3220 dual band
mobile provide you all the advan-
tages with the most feature packesd,
power packed dual hander%
available. '

Whether your maeds reqmre Lhe

ience of the 1C- 24AT min,lehanﬂt)e

10N has the dual hander fit for you.
The 1C-24AT mini-handheld and

the 1G-3220 mobile give you fulf

operation ou the 2-meter and 440MHz

‘ﬂ_mhmt@r and, perfnrmanoe

* ries, b walts, programmable scanning:

amdfedr hamiq with ot tandmg o the, compact I(naz 0 are
L ;_;.c_iugiexer. snmultaneﬁusd

The [G-24AT offers 40 mcrmo-é "
priority watch, & hattery saver, plus &'y p

DTME pad for autopatching...the st
is endless., Among the many features

oM &
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Pacific sunset backing up our Field Day
sites? Thig ona was captured by Jill Geilsel,
who was manning the Eagle Rock Fire
Lockout Tower some 50 miles south of San
Francisco. Shown installing an 80-meter
dipole is Tom Guyer, KGBAQ, one of the
gang at the N8TU (San Lorenzo Valley
Repeater Club) FD 1990 setup. See the
resuits and scores on page 75.
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KEEP YOUR COOL
with AEA’s NEW LA-30 HF Linear Amplifier

WHAT DO HAMS EXPECT
WHEN THEY SEE THE
AEA NAME ON A
PRODUCT?

Quality and Value.

They expect mechanical and
glectrical integrity.

They expect the best possible
physical construction.

Have you priced RF power tubes
lately? They're not cheap. And
when one goes out before you
expect, you're bound to lose
yaur cool.

QUALITY

We install parts that are de-
signed to last, rather then cut-
ting corners to reduce costs.

EASY TO USE.

With the LA-30's patent-pending
cross-needle funing bar meter
system, we’ve eliminated the
guesswork. You always know at
a glance if the LA-30 is in tune.
One dual-movement meter mea-
sures both plate and grid current
simultaneously, which are both
crucial to proper operation and
extended tube life.

They expect a product
that will look and per-
form as advertised for
years to come.

e

They expect the sup-
port they need, before,
during and after the
sale.

They don't expect
promises that can't or
won’t be delivered.
They don’t expect the
frustration that comes
from products that
don’t perform as ad-
vertised, or technical
support that’s less than

53,

e R LA 100 BT Lror Ampktier

The front panel con-
trols are logically ar-
ranged and are marked
with clear, easy-to-read
markings and scales.

KEEP YOUR COOL!
Don’'t be fooled into
buying an imitation
when you can own an
AEA. This compact
self-contained table-
top unit will provide
you with years of ex-
cellent performance.
The LA-30 Linear Am-

supportive.
They don't expect to spend their
hard-earned money, just to lose
their cool.

THE LA-30 DELIVERS!

The LA-30 HF Linear Amplifier
delivers what hams expect from
AEA.

Designed to provide refiable, sta-
bte, high RF output power, the
LA-30 is equipped with a pres-
surized plenum and chimney
cooling system to ensure ex-
tended periods of continuous
use and longer tube life. We use
a low-noise ‘“squirrel-cags”
btower that moves 30 cubic feet
of air per minute past the tube
and its base seal to help the
LA-30 keep its cool. Others use
computertype “muffin” blowers
that don’t cool the tube seals,
and therefore shorten tube life.

You won’t find any shortcuts in
our amplifiers. The LA-30 is the
latest in a long line of high quali-
ty AEA products, going back
over 12 years.

All aluminum parts are “alodiz-
ed"” to keep your LA-30 looking
new. Alodizing is an expensivea
priming process that improves
the metal’s appearance and
helps protect against scratching
and corrosion. Make sure the
amplifier you choose has alo-
dized aluminum to keep it look-
ing new for years to come.

We could cut manufacturing
costs inotherways—suchas us-
ing cheaper “self-tapping”
screws and lower-quality alumi-
num—but then the unit just
wouldn’t meet our siandards.
Remember, only AEA amplifiers
are built with AEA quality.

Advanced Electronic Applications, inc.
2008-196th St. S.W./P.O. Box C2160 Lynnwood, WA 98036 (206)775-7373

plifier is the best HF
amplifier velue on the market to-
day, because of AEA.

Engineering Makes
the Difference!

SPECIFICATIONS:

Freq. Rangs Amateur Bands
160-10 meters”
RF input Power 88 1.2 KWP.EP.
CWIRTTYIAMIFMI
85TV 1L.OKW
Power Tube 3-500Z zero-blas triode
Supply Voltage 110 VAC
Dimensions 14*W x T¥*H % 16% "D
{36 x 19 x 42cm}
Weight 35tbs. (159 Kq.)

QS modification available.
“10 meter mod. requires amateur license.

Prices and applications subject to changae without notice or obligation,
SCopyright 1590 by AEA, Inc. All Rights Reserved.




YOUR FELLOW HAMS AGREE THAT
R5IS THE PERFECT CHOICE.

"Bast vertical | have used...Great
antenna for hams with smallest
of back yards.” G4DTK

Only 7" off the ground and have
worked over 50 countries ina
month." WaJD

“R5 covered the whole world with
only 100 Watts." JATVIL

rgome stations find it hawd to
pelieve 'm not using 2 beam."
GWOMO!

op, rasterpiece of quality
engineering and performance."
N4QEQ
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|8 MC-4,
Dtptional Accesﬁories
, 0 Dugrtal Signal Processor ¥

YK-88 »1'500 Hz CW filter for 8.83 MHzrlF*
-4550-1 500 Hz CW filter for 455 kHz [F*
K-BBCN-1270 Hz CW filter for 8.83 MHz IF

o New high voltage finai ampiifier. " . i ¢ YG-455CN-1 260 Hz CW filter for 455 kiz IF

LA YK-B8SN-11.8 kHz SSB fitter for 8.83 MHz IF
-50 V power transistors in the 150-wait YG-a555-1 2.4 kHz SSB filter for 455 kHz IF*
final section, resulting in minimum dis—

. P-850 External speaker W/AF filter
“tortion and higher e.ff' ciency. Full- -powe SM-230 Station monitor w/pan dlsp[ay
_key-down time gxceeds one hour. - SW-2100 SWR/power meter
* s New! Built-in microprocessor TL-922A Linear amplifier (not for QSK}
controlied automatic antenna tuner {9 Built-in for the TS-950SD
» Quistanding general coverage  f Optional for the 78-9508
“receiver performance and sensitivi - KENWOOD U.S.A. CORPORATION
KGTTWOOdS Dyna—M:x hlgh SBHSithIty COMMUNIGATIONS & TEST EQUIPMENT GROUP

R AP X U745, 2201 E.D
direct mixing system provides incred- - i e : T2 ominguez Street

S ible performance from 100 kHz o KE"U NFOOD ELECTRONICS CANADA [NC
- 30 MHz. The Intermodulation dynamic “PX;, BOX 1076, 959 Gana Court

~range is 105 dB. - - Mississaugs, Ontario, Canada L4T 4C2
© - ® Famous Kenwood !nterference , ?fge‘?é‘il::é;gcsasnabgg?o?ezﬂﬁ fr?.:;ﬁ.‘M‘o Fil. : v :

-2 reduction clrgqits S5B Slope Tuning, s

e banawh gy Mot D Sand Pas Fir (7
o CW AF tune, IF notch filter, dual-mode -+ "5 5 50 = =m0 Pass il
“noise blanker with level control, 4-step” -
-~ RF attenuator (10, 20, or 30 dB), switch-" -F-
' able AGC circuit, and ali-mode squa-icht :
Complete service o
ransgewers and M)
&)&Cl’ﬂ'r:alinnst,rea{dr
L nutice arobhgation




TRI BAND FM Transcelver
Kenwood brings you yet another
breakthrough — the TM-941A TRI-
BAND FM TRANSCEIVER. Now you
can operaie on three bands — 144,
450, or 1200 MHz — with one radio!
This rig even gives you full duplex,
cross-band, triple-band repeat!

o High power output.

50 W on 144 MHz, 35 Won 450 MHz,

and 10 W on 1200 MHz. (Seleciable
low power: 5 and 10 W, 1Won
1200 MHz.}

@ Wide band receiver coverage.
118-174, 438-450 (400-475 after
modification), 1240-1300 (1210-1330
after modification) MHz, TX on
Amateur bands only. Modifiable for
MARS/CAP. Permits required.

@ CTCSS encode/decode built-in.
38 sub-tones selectable from the
front panel.

* Cross~band repeat function.
Selectable single or dual input! Off-
set function on output, allows sim-
plex to repeater repeat!

: 'ﬁﬁim'uitanequs:tri-bandrret;eiver Gl
- Individual volume and squelch con-

trols help you “sort out” the signals.

# Detachable front panel.

~ Use the optional PG-4K or PG-4L to.
mount the front pansai remotely.

& Selective calling option (DTU-2).
Selectively call a single station,or call
a group with DTMF tones.

8303 memory channels.
Store everything you need for effi-
cient operation. All channels allow
you to store “odd split” repeaters.

sVersatile scanning functions.
Band scan, memaory scan and pro-
grammed scan with carrier or time -
operated stop.

sNEW! Auto memory scan.
Automatically memorizes a busy fre-
quency while scanning the band!

o Automatic repeater offset on 2 m.
Plus or minus 600 kHz for 144 MHz,
+5 MHz on 450 MHz, and +£12 or
20 MHz for 1200 MHz, (Manual offset
for 450 and 1200 MHz.)

¢ Fixed detect output.

For packet operators!
& Multi-function DTIMF mic supplied.
@ Auto power oif and time-out timer.

_ ® Three saparate antenna

Selectable 4-step dimmer controIQ

0'¢$-$fepd|mmercontrol LT

and speaker connectors,
For maximum performance,

Optional Accessories:

2 DTU-2 Digital paging (DTMF) unit

& PG-4K, PG-4L Front panel cable
kits & MC-45 MuHi function mic.

& MB-1 Extra mounting bracket

& $P-41, $P-50B Exfernal mobile
speakers & PG-3B DC line noise filter
8 PS$-430 Power supply ¢ PG-2N DC
power cable,

Gompleta service manuals are available for alf Kenwond
transceivers and mast accessorias.

Specifications, fastures. and prices are subject 1o change
withoat notice ar abligation.

KENWOOD U.3.A. CORPORATICN
COMMUNICATIONS & TEST EQUIPMENT GROUP
PO, BOX 22745, 2201 B, Dominguez Street

Long Beach, CA 90801-5745

KENWOQOD ELECTRONICS CANADA INC.
PO, BOX 1075, 959 Gana Court

Mississauga, Ontarid, Canada LAT 4C2

KENWOOD

... pacesetter in Amateur Radlo
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New England Division

TOM FRENAYE, K1K], PQ Box 386
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Ave, Fresno, CA 83711 (209-431-2038)
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Boulder City, NV 89005
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323 Efliott Rd, SE. Fort Walton Beach, FL 32548
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Southwestern Division
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*Executive Commiitee Member
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Section Managers of the ARBL

Reporis lavited: The ARRL Board of Directors (see list at left} determines the policies of ARRL.
The 15 divisions ot the League are further arranged into 62 administrative “sections,” each
headed by an elected Section Manager. Your SM welcomes reports of club and individual
activity. ABRL Field Organization appointments are available covering a wide range of Amateur
Radio volunteer intereskts. Whatever your license class, your SM has an appointment available.
Check with your SM (below} for further information.
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Wiltiam Thompson, W2MTA, RD 1—Hock Rd, Newark Valley 13811 (607-842-8930)
Bernle Fuller, N3EFN, RD #2, Box 122, Saogertown, 16433 (814-763-1529)

Sharon Harlan, WBOSFT, 5331 Alma Dr, Rockford, 61108 (815-398-2683)
Paggy Coutter, WaJdUJ, 12330 SCR 200 E, Muntie, 47302 {318-288-0481)
Richard R. Regent, KGDF, 5003 South 26th 5t, Milwaukee 53221 (414-282-0212)

Gisorge E. Frederickson, KC@T, RA #2—Box 352, Seuth Haven 55382 (812-558-6312)
Roger “'Ball” Kurtti, WCOM, Rural Boute—Box 34, Rock Lake 58365 (701-266-5645)
Fotand Cory, WHYMB, 1010 Tth &t, W, Mobridge 57801 (605-845-2400)

Bob Harmaon, WSSEP, Rt 1, Box 219, Winslow 72959

Jaohn M. Wondergem, K5KR, 800 Smith Dr, Metairie 70005 (504-837-1485)

Vessen “'Butch” Mages, KFADE, 2120 Beivedare Dr, Jackson 39205 (601-373-4325)
Harry Simpson, W4Mi, 1830 Macaulay Ave, Memphis 38127 (901-357-8148)

John A, Thernes, WM4T, 60 Locust Ave, Govington 41017 (506-331-0331)
Georga E. Race, WHBBGY, 3865 Gibbs Rd, Albion 43224 (517-531-4758)}

David Karsten, NSAUH, 2197 McKinlay Ave, Lakewood, OH 44107-5432 (216-221-6740)

Paul 8. Vydareny, WB2VLJK, 259 N Washingtor, North Tarrytawn 10591 (914-831-7424)
Walter M, Wenzel, KAZRGI, 373 Fifteanth St, West Babylon 11704 (516-957-5726)
Richard $. Moseson, NW2L, 19 Linden Ave, Bloomfield 07003 (201-880-1585)

Robsert W. Walstrorn, WOES, 7431 Macon Dr NE, Cedar Rapids 52402 (319-393-8952)
Robert M. Summers, KOBXF, 3045 North 72nd, Kansas City 66109 (913-298-1128)
Bill McGrannahan, KBORB, 4826 Jarboe, Kansas City 64112-1335 (816-753-7100)
Varn J. Wirka, WB2GQAM, 3106 Vinton, Omaha 68105 (402-341-4572)

Caesar Randina, N1DCS, 5 Bailey Dr, West Haven 06516 (203-934-2477)
Barry Porter, KB1PA, 47 Erin Rd, Stoughton 02072 {617-341-2539)

Joff Weinstein, K1JW. PO Box 646, Yarmouth, 04096 (207-848-0700)
William Burden, WB1BRE, 11 Briand, Nashua 03063 {603-889-9322)

William Foss, KATJXH, 70 Maytair Ad, Cumberland 023864 (401-334-3058)
Mitchell Stern, WB2JSJ, PO Box 99, Essex 05451 (B02-879-6589)

Jaan Hurtle, KATIFC, 10 Hospital Rd, Baldwinville, MA 01436 (508-938-8108)

Harlay Steward, KL7IZZ, 12102 Lilac Clr, Anchorage, 99516 (907-345.1530)
Don Clowar, KATT, 5103 W, Cherry Ln, Maridian 83842 (208-888-7020)

A. F. “Pate” Paters, KF7R, Rta 38, Box 2017, Livingston 59047 {406-222-2601}
Handy Stimson, KZ7T, 8890 8W Inglewood 8t, Portland 97225 (503-297-1175)
Mary Lewis, W7QGP, 10352 Sand Point Way NE, Seattle 98125 (206-523-9117)
Tom Flaisance, KG7PH. 10t N 37th Ave, Yakima 98902 (509-966-4612)

Beb Vallio, WERGG, 18655 Sheffleld Ad, Castro Vallay, CA 94546 (415-537-6704)
Joseph D, Lambert, WBIXD, PO Box 1201, Boulder City 839005 {702-234-0505)
Ronald Phillips, AHEHN, SR-6637, Keaau, HI 96749 (808-866-6113)

Jettie Hill, WBRKF, 306 St Charlas Ct, Roseville, CA 95861 (916-783-0383)
Richard Wilson, KBLAN, PO Box 4212, Sen Rafasl, CA 94913

Byron Smith, WABYLB, 504 S. Joyner, Exeter, CA 93221 (209-592-1038)

Stove Wilson, KABS, 813 Berryessa 31, Milpitas, 96035 (405-846-7410)

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

Charles E. Moeller, NAFVU, 116 Willow Winds Dr, Columbia 29210-4454 (803-772-1186)
Edward Dingler, N4KSO, PO Box 1933, Lebanon 24266 (703-888-3250)

Karl S. Thompson, K8KT, Rie 7, Box 422K, South Charleston 25309 (304-744-7829)

Rocky Mountain Division

Colorado
New Meaxico

{Itgh

Wyoming
Southeastern Division
Alabama

Georgia

Northarn Florida
Southern Florida

Fuerta Rico
Virgin Isfands

Southwestern Divigion
Arizona

Los Angeles

Orange

San fHago

Santa Barbara

West Gulf Division
North Texas
Clidahoma

South Texas

West Texas

Wiltiam Sheffiefd, KQ8J, 1444 Roslyn 51, Denver 80220 (303-355-2488)

Joa Knight, W5SPDY, 10408 Snow Heights Blvd, NE, Albuquarque 87112 (505-293-4581)
Richard Fisher, NS7K, 1510 Celia Way, Layton 84041 (801-544-1528

James E. Raisler, N7GVY, 1102 East Sth &t, Gillotte 32716 (307-686-0784)

Mildred Cullen, AA4XF, 2331 lvy Lane, Birmingham, AL 35226 (205-822-6130)
Edrmund J. Kosobucki, K4JNL, 5525 Perry Ave. Columbus 31909 (404-322-2856)
Rudy HMubbard, WadPUP, PO Bax 843, Milton, FL 32572-0843 (304-626-0620)
Richard D. Hill, WA4PFK, 12380 NW 30 §t, Sunrise 33323 (305-572-3172)

Luis Lopez, WP4EPC, PQ Box 20719, Rio Piedras, PR 00928 (309-765-6867)
Ronald Hall, 8r, KP2N, PO Box 3987, 8¢ Thomas 00803 (809-774-4740)

James €. Swafford, W7FF, 5806 W Miramar Dr, Tucson 85715 (602-298-7793)

Phineas J. lcenbics, Jr, WEBF, 19323 Halsted St, Northridge, CA 91324 (818-349-2185)
Jom H. Brown, W6UBQ, 5444 La Slarra, Riverside, CA 92505 (714-687-8354)

Arthur B. Smith, W6INI, 4515 Melisa Way, San Diego, CA §2117 (619-273-1120)
Thomas 1. Geiger, W2KVA, 428 E Grant 5t, Santa Maria, CA 93454 (805-866-1350)

W, W, “Dan’ Dansby, WSURI, 5805 Walla Ave, Fort Worth 76133 (817-292-5019)
Joseph Lynch, N6CL, PO Box 73, Olkdahoma City 73101 {405-528-6625)

Arthur B, Ross, W5KR, 132 Sally La, Brownsville 78521 (512-831-4458)

Amelia "'Milly’" Wise, WSOVH, 8516 Mt Scolt, El Paso 79904 (915-751-4180)
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THE AMERICAN RADIO
RELAY LEAGUE, INC

The American Radio Reday League, Ing, is a
noncommercial association of radio amateurs,
arganized for the promotion of interaat in Ama.
teur Radio communication and experimentation, for the
astablishment of hetworks to provide communications in
the svent ot disasters or other emergencies, for the
advancement of the radio art and of the public weltare,
tor the reprasentation of the radio ameteur in lagisiative
matters, and for the maintenance of fraternalism and a
high standard of conduct. .

ARRL is an incorporated association without capital
stock chartered under the laws of the of
Connecticut, and is an exempt organization undar Saction|
501(c)(3) of the Internal Revenue Code of 1986. s afinirs
are govarned h?r & Board of Directors, whosa voting
members are efected avery two years by the ganeral
membershin. The officars ara etécted ar appointed by the
Diroctors. The Lergue is nencommoercial, and no one who
could gain financially from the shaping of its affairs is
ellgib!s far membership on its Board,

Of, by, and for the radic amateur,” ARRL numbers
within its ranks the vast majority of active amateurs in the
nation and has a proud history of achievement as the
standard-bsarer in amateur affairs.

A bona fide interast in Amateur Radlo is the only
essential qualification of membership; an Amateur Radio
licanse is not a prerequisite, although fult voting mamber-
shlp is granted only 1o licensed amateurs in the LIS,

Membarship Inquiries and general correspondence
should be addressed to the administeative headquarters a
225 Main Streat, Nawington, CT 08111 USA.

Telephone: 203-666-1541 Telex: 650215-5052 MC1.
MCI MAIL {alectronic mail system) D: 215-5052
FAX: 203-665-7531 (24-hour diract line)

Canadian msmbershl%inqulrlas and correspondance
should Be directed 10 CRAL Headquariers, Box 7009,
Station E, London. ON N5Y 4.9, tal 519-665-1200.

Founding President
Hiram Percy Maxim, W1AW (1869-1936)

Otficers

Prasident; LARRY E. PRICE,* W4RA
PO Box 2067, Statasboro, GA 30458

First Vice President: GEQORGE WILSON IIL,* W40Y!
1649 Griffith Ave, Owansbora, KY 42301

Vice Prasident: RODNEY J. STAFFORD, KB6ZV
5156 Shacow Estates, San Jose, CA 95135
{408-274-0492)

Vice Presidant: JIM HAYNIE, WBSJBP
3226 Newcastle Dr, Dallas, TX 75220
{214-352-6180 H) (214-239-3161 B)

International Affairs Vice President: JAY A,
HOLLADAY, WBEJJ, PO Box 815, La Canada, CA
91012-0815

Executive Vice President: DAVID SUMNER,* K12Z

Secretary: DAVID SUMNER, K1ZZ

Treasurer: JAMES E. McCOBB JR, K1LLU

Staff
Washington Arez Coordinator
Perry F. Wiliams, W1LIED
Managoer, Tochnical Development
Paul L. Rinaldo, W4R1
Educational Actlvities Department
Rosalie White, WA18TO, Manager
PUBLICATIONS
Manager: Mark J. Wilson, AAZZ
Technical Department
GCharles L. Hutchinson, KBCH, Manager
Gerald I Hall, KiTD, Deputy Manager
MEMBEASHIP COMMUNICATIONS SERVICES
Manager: John F. Lindholm, W1XX
Regulatory Information Department
Thomag A. Hogarty, KC1J, Manager
FIELD SERVICES
Manager: Richard K. Palm, K1CE
Depuly Manager: Luck Hurder, KY1T
VOLUNTEER EXAMINER DEPARTMENT
Bart J, Jahnks, KESNM, Manager
Gonaral Counsel
Christopher O Imilay, N3AKD

Business Staft
BUSINESS MANAGER: Barry J. Shellsy
Advertising Department
Brad A. Thomas, KC1EX. Manager
Circulation Department
Debra Jahnka, Manager
Kathering Fay, N1GZO, Deputy Manage:
Comptrolier: Pauline J. Larochelle
Data Processing: John Proctor
Planning and Financial Analysls:
John H. Nelson, W1GNC, Manager
Purchasing/Administrative Services:
Raobert Boucher, Manager

*Executive Committee Member

“It Seems to Us ...”’

Potpourri

There are lots of things to talk about this
month.

* WARC-92. The FCC released the first-
draft recommended US proposals for the 1992
World Administrative Radio Conference on
October 1, This issue of QST went to press
October 2. That didn't leave a lot of time to
analyze a 150-page document, but thanks to
some advance infermation made public
through the FCC WARC Industry Advisory
Committee structure we were able to get a few
days® head start on the article you’ll find
beginning on page 42.

« DXCC. At the moment, the most popu-
lar DX awards program in the world is suffer-
ing from its own popularity. Our DXCC
Branch at HQ was hit with a triple whamrmy:
good propagation, the addition of several new
countries to the DXCC list, and new single-
band awards for 80, 40, and 10 meters. A six-
month backlog of new and endorsement appli-
cations has built up, which is an unaccepta-
ble state of affairs.

In tackling the backlog we’re not helped by
the fact that DXCC is based on manual
records. In simpler days this was fine, but
now a single QSL card may be used for credit

_ toward several different awards. Our manu-

al system gives us no easy way of knowing
that the card you had already submitted for
credit toward a mized DXCC should be
credited to your W DXCC and 40-meter
DXCC, now that you’ve earned those addi-
tional awards. So, guess what? With the
manual system yvou had to submit the card all
over again—more pastage expense for you,
and more work for the staff. Also, the manual
system doesn’t lend itself to the addition or
deletion of DXCC countries. Throwing more
personnel at the problem would provide short-
term relief, but wouldn’t cure the disease.

There was only one thing to do: bring
DXCC into the computer age. And we’re
doing it. From this point forward, informa-
tion on cards inspected for DXCC applica-
tions and endorsements goes right into the
computer. The transition is going pretty
smoothly, but the *‘learning curve” on any
new way of doing things means that unfortu-
nately, the backlog is bound to get worse be-
fore it gets better. Before long, though, you'll
see the improvement in both speed and quality
of service. We're even working on an
arrangement for volunteers to check most
DXCC cards in the field, as a further con-
venience.

Administering DXCC is not inexpensive.
Effective October 1, new DXCC participants,
overseas nonmembers (US and Canadian
amateurs who are not League members be-
ing ineligible to participate), and “*frequent
fliers"" (DXCC participants who make more
than one submission per year) are paying fees
intended to help defray the costs of the pro-
gram that otherwise would be shouldered by
all League members, whether DXers or not.

» Appedl of the 220-MHz Decision, Having
exhausted our administrative remedies for the
FCC’s decision to reallocate 220-222 MHz,

we went to court with a petition for review.
Briefs on behalf of the petitioner (ARRL),
respondent (FCC), and intervenors (the land
mobile interesis) have been filed with the US
Court of Appeals for the District of Colum-
bia Circuit, and oral argument is scheduled
for November 16.

We hope the Court will ask the FCC to
explain the following string of occurrences:

June 6, 1985, ARRL files its **Novice
Enhancement’ petition for rute making with
FCC. In it we argue for relief from the
restriction to Novice power levels that apply
to General, Advanced, and Extra class opera-
tors in the Novice subbands, since applying
the principle to the proposed new Novice
bands would amount o a reduction in
privileges for those operators. We say that
changing the rule won’t affect the then-
existing Novice bands very much, *“{g]iven the
relative absence of General, Advanced and
Extra class operation on those frequencies.”

February 12, 1987, FCC releases its infa-
mous NPRM in PR Docket 87-14, proposing
to reallocate 220-222 MHz to land mobile.
Reaching from this proceeding into a totally
unrelated one, the Commission quotes
RM-5038 as if the comment about ‘‘the rela-
tive absence of General, Advanced and Ex-
tra class operation’’ refers to the 220-MHz
band.

May 21, 1987. ARRL files comments in
Docket 87-14, pointing out: ““The Notice is
istaken. The reference [in RM-5038] was not
at all a reference to the 220 MHz band, but
rather to the then-extant Novice telegraphy
subbands at 3, 7, 21 and 28 MHz. The full
text of that Petition quite clearly revealed the
context, The League has never noted any
absence of amateur operation at 220-225
MHz, because, despite the cloud placed over
the alloration since 1971, amateur use of the
band has grown at a startling rate.”

September 6, 1988. FCC releases its
decision to make the reallocation as originally
proposed, despite the protestations of the
League and thousands of individuals and
clubs. Later, the Commission declines to
reconsider its action.

August 28, 1990, FCC files its brief in
response to our court appeal. And on page
14, what to ow wondering eves should appear
but the very same error the Commission made
more than 3% vears earlier! And on Septem-
ber 12, in comes the bricf from the small but
faithfui chorus of land-mobile intervenors,
repeating the mistake.

That the Commissiont’s proposed realloca-
tion was based on an error is clear enough.
That we pointed out the error is clear enough.
What isn’t at all clear, is why the Commis-
sion is still spouting the same ercor. But then
again, in this particular proceeding we’ve

Lalways had the impression that facts were

regarded as irrelevant.

The Commission doesn’t scem Io be able
to correct its mistakes. Perhaps the Court of
Appeals will do it for them. —David Sumner,
KIZZ
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Latest Joint Satellite Project

RUDAK-2 is a digital transponder designed to fly aboard, and operate in parallel with, the R$-14 analog
spacecraft, which is expected to be launched sometime this fall. The transponder features four receivers and a
transmitter that covers FM and various digital modes. R$-14 is a combined effort of AMSAT-U-ORBITA in
White Russia, the Adventure Club in Moscow and AMSAT-DL/RUDAK in West Germany (see Amateur Satetlite

Communications,

Y

QS5T, Sep 90, p 710.

g ra

Smoke test: RUDAK-2 in its flight configuration getting
an “EEG" on the bench, (DKTYQ photos)

Florida rest home: The Sunshine State ranks
second in the US with more than 28,000 hams. How
many rigs ‘“‘go south” to spend their “final” yvears?
This haven is on US 1 in West Palm Beach. (NY2F
photo; thanks to WTYL/4)

Baroque launch vehicle? RUDAK-2 tests were con-
ducted in this water tower in Ismaning, near Munich,
using the call sign DB#IQ.

Wireless pioneer: Leon A. Faber, W7EH, displays
his coveted 70-Year ARRL Member plaque presented
by Jim Swafford, W7FF, ARRL Arizona Section
Manager. Born in lllinois on February 2, 1900, Faber
built his first spark transmitter in 1913 and was first
licensed as 9EH in 1917. (photo courtesy of W7FF)

DN i it

PINS wins pins:

Participation /n November
Sweepstakes—can earn you one
of these handsome mementos.
Make at least 100 contacts and
you qualify for one of these

collector’s items. There are
separate pins for phone and CW.
For more information, see
October 90 QS7, p 93.

{pin shown actual size)
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Sundown in WE-land: The Saturday night sun sets on the antennas

tirelessly heated by WBYL {and Novice/Technician station WDEEEY),
the San Jose State ARC's 2A operation in California.

Lucky it's “Sun-day!"”
Tracking old Sol in South
Dakota are (I-r) Lee,
WEHOQ); Jesse, WBEDV;
and Phil, KAGFUL. They
made 29 contacts from
Vermont to Southern
California using solar
power.

“What are all these wires for?"" Stewart Lake ARC members at WD7X
in Oregon assemble their two-element quad for 10 and 15 meters.

More than 30,000 US and
Canadian hams made 1.35
million contacts from 1828
stations set up in less than

24 hours. About 80% of the
stations were run by sources
other than commercial ac
power. Digital and satellite
communication greatly
augmented traditional CW and
phone, demonstrating that
Amateur Radio emergency
preparedness can be a fot of fun!
Read the story elsewhere in
this issue.

Artistic license: John
part in the combined
Foothill ARS operation, stands by his hand-painted

Field Day madness: Dave, N6YVC, works 40 CW from Field Day sign, based

Paolucci, KI[6ZF, who played a
Electronics Museum ARC and the

on 1940s-style Q3T artwork.

the Novice station at the Mad Scientists ARC 2A setup Paolucci studied at the Art Center College of Design in
at AAGDE in the San Francisco Bay area. Pasadena, California. (KTéW phato}
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Ham Radio Hand-in-Hand with Miss America

Amateur Radio and the Miss America Pageant have been together for two decades. The Southern Counties
Amateur Radio Association (SCARA) furnishes communications for the Friday evening parade down the famed
Atlantic City Boardwalk. SCARA also operates a behind-the-
scenes special-event station, K2BR, where contestants send
“pageantgrams’ home via the ARRL National Traffic System. The
station made almost a thousand contacts this year. (story and
photos by ARRL Field Services Manager Rick Palm, K1CE)

Never one to “‘miss” the event: Min
Bouchard, KZMB, sends a “pageantgram” an
) its way. Min has been associated with the
Parade patrol: Rich Maxwel, WB2SFH, monitors progress in front of special-event station since its beginning 20
the famous Atlantic City Convention Hall on the Boardwalk. years ago and as an annual tradition,
operates during the pageant’s Saturday night
show, closing down at midnight.

“There she is..." Miss America 1991,
Maine attraction: At the SCARA station, Miss Marjorie Vincent (Miss [llinois), holds court in
Maine, Ann Rowe, visits K2BR to send a. the press roont immediately after her midnight
“'pageantgram’’ to a friend back home. crowning.

November 1990

13



I.eague Lines

Draft US proposals for the 1992 World Administrative Radio Conference (WARC-92} have been made public. An FCC Second
Notice of Inquiry (NOIT} in Docket 89-354 was released at press time, October 1. The FCC proposes extensive expansion of the
HF broadcasting bands, none at the expense of the Amateur Radio Service.

The proposals inciude realignment of the 40-meter amateur band and the 41-meter broadcasting band to avoid the present
overlap. The amateur band worldwide would be §900-7200 kHz, with broadcasting above 7200 kMz, If adopted at WARC-92,
implementation would be more than 15 years away,

At higher frequencies, the news is less encouraging. The comment deadline on the FCC's NOI is December 3. See the article
on page 42-of this issue.

In September, ARRL President Larry Price, WARA, sent a four-page letter to League members explaining our WARC-92
preparations and requesting vour financial support to help underwrite the extraordinary expenses the League will be incurring
over the next two vears. If you have already responded, thank you! Thousands of members have, and will be receiving
acknowledgment certificates as soon as they can be processed. If not, there’s still time to make your contribution count.

The FCC has released a new Form 610, dated February 1990, with an expiration date of December 31, 1992, The FCC will
continue to accept any previous versions of Form 610 that provide for three VE signatures (Form 610s dated June 1984 or
later).

The FCC dismissed an ARRL request for more time for people to comment on the Notice of Proposed Rule Making in PR
Docket 90-356, the proceeding to make higher classes of amateur license more accessible to the severely disabled.

ARRL filed comments on time. The comments point out that the subject of this proceeding is the same as that of Pocket
78-250, which was dismissed without action in i982, and that, while no one should be denied full access to Amateur Radio
solely on account of a disability, the number of persons for whom flexible administration of a code exam is not an adequate
solution is much smaller than the Commission suggests. Comments from two individuals with expertise in the medical and
rehabilitation field are guoted to support that point. Noting that the Commission, in Docket 78-250, was unwilling to assume
the burden of assessing the eligibility for a code waiver for itself, the League argues that the Commission should not now pass
on this responsibility to others (except, perhaps, Lo a panel of Commission-appointed experts, to review applications from the
limited number of individuals who might be gualified for a narrowly drawn exemption). Finally, the ARRL notes that there
are well-established procedures for the granting of waivers by the Commission, and no rule making is required for the Com-
mission to exercise them—in fact, the Commission has an affirmative duty to do so0,

On September 7, the ARRL submitted reply comments in PR Docket %0-55, the FCC proposal for the establishment of a
codeless license on 220 MHz and above. The League reiterated ifs view that such a license must be an additional point of entry
into Amateur Radio and should not replace the MNovice and Technician licenses.

WIAW will run a one-week test on the 30-meter band, November 26 to December 2. CW and RTTY transmissions using 100
watts will be made on 10.109 MHz and 10.136 MHz, respectively. See page 85 for the time of transmissions. Send signal
reports and observations on how well you can copy W1AW on 30 meters in vour area at different times to Eddy Pollock,
W6LC, Manager, WIAW, 225 Main St, Newington, CT 06111

A bill adding prohibitions against willful or malicious interference io the Communications Act of 1934 is now law. The FCC
Authorization Bill (Public Law 101-394) completes work initiated by Barry Goldwater, K7TUGA, before he retired.

The Public Service Advisory Committee proposes to update the criterla for ithe Public Service Honor Roll. For the committee
to have a recommendation ready for the 1991 Annual Meeting of the Board, it will need your input no later than November
15 (see page 69).

As vou read this, The 1991 ARRL Handbook should be off the press. The 1232-page 68th edition features 39 chapters with
more than 1200 tables, figures, charts and an extended index. Although written primarily for amateurs, the Handbook has
developed a prestigious reputation among engineers and other communications professiomals. See pages 168-170.

Send in your nomination for the 1990 International Humanitarian Award. This annual citation honors hams who, through
Amateur Radio, promoie the welfare of mankind by assisting people in need throughout the world., A group or person is also
eligible based on extraordinary service during a crisis or disaster. Send nominations by December 31 to Rick Palm, KICE,
Field Services Manager, at ARRL HQ.

It’s time to vote for your favorite Amateur Radlo volunteer instructors and professional teachers. The ARRL gives Instructor
of the Year awards to individuals who teach classes outside the school svsterm and aren’t compensated above and beyond their
expenses, and to those who show outstanding qualities in teaching Amatewr Radio in school. Thank an instructor or teacher
for their dedication to the future of Amateur Radio by sending nominations to your Section Manager (see p &) by January 31,
1991, :

If you like amaieur television and want to share the fascination with young people in school, contact the ARRL Educational

Activities Department for an outline on how to participate. Get your foot in the school’s door 50 it will be vpened again for
you when space shuttle mission STS-37 flies with SSTV equipment aboard.
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arch of 1986 was a mxleston
M our lves. My husband, foxce :
s Sipple, N6JIB, and I had sold 6
home on 5t Thomas, in the US Vir
Islands, and were . preparmg to mo
aboard our 32-foot sailboat, Cemaurea
We were elated at finally realizing our long: :
time dream of being able to cruise full -
time. . .and frustrated a§'we tried to
the possessions we could Lake aboard
relatively small boat. - i
There was no arguing over one item,
however. Our Kenwood TS-4308 had been

{riends and farily, gi

In retipspect, I’d
over the pig-shaped V-b i
would sleep, Vince manage

small cabinet next to the nav
There, it would be readily a i
with the door closed, safe from’sa

spray.

voice, happ
latest world n
the weather
our family or. f
of an‘emergericy
from telephon

converting our 20-meter dipole to a :
“long wire” that roughly parallel
backstay to the mast, The setup wor
for us on all frequencies from 10
40 meters. For a ground, we used 3-
wide copper foil to bohd together;
“dynaplate’ to the engine and anten
tuner,

We received the inspiration and th
courage to make this major change in ou
lifestyle from the many cruising sailors we
met through the Virgin Islands Amateur
Radio Club ]

ore faraway pléces leavmg behind

s.a.y the best thing we
are for the cruising life was to
ateur Radio licenses. Through
cts We've met many wonder-
countries we have visited,
.other cruising hams who
I am feeling Ionely ina
; ed anchorage, | can
and find a friendly
e up-to-date on the
change reports on
g to know that
each us iif case
how far we are

Mall‘?l‘tlme Mobile
‘with N P2AZ

Amateur Radio 13 the

* ,ne

_____ perfect
~companion for this

dventurous couple as they
~ salil into the sunset in a
imodem -day voyage on the

Spanish Main.

By Marljane Evans, NP2AZ 7

P{ Box 228
Ceiba, PR 00635

Since moving aboard, we usually start
the day by listening to the Caribbean Mari-
time Mobile Net (from 1100 to 1200 UTC)
on 7.237 MHz while we have our coffee in
the cockpit. Lou Bean, KV4JC, the net
controller, is a shining example to hams
everywhere with his courteous behavior, ne
matter bow trying the situation. Lou lives
ashore on St Croix, which is especially use-
ful to hoaters because he can be contacted
by telephone if a nonham needs to reach
a member of the net. T can attest to this:
Two years ago, I was abie to catch a flight
to Colorado from the Virgin Islands within
24 hours after receiving an emergency
message from my family.

Ocean cruising has its risks and it cer-
tainly adds a measure of security to boat-

ers who check into the maritime net to give

a daily position report on a long passage,
get on-the-spot weather reports from other
boaters or current updates on conditions
at'their destination. We also benefit from
the expertise of a variety of talented people,




and that makes cruising safer and more
pleasurable.

Jeanne Kuich, NP2AJ, who has sailed
around the world aboard her boat
Stargazer and writes a column on astro-
nomy for Caribbean Boating, has convert-
ed most of the net regulars into amateur
astronomers with her tips on what to look
for, when and where, Her reports on the
lunar eclipse of August 16, 1989, inspired
many boaters to get together to witness the
event, ..and keep each other awake past
the sailor’s usual early bedtime,

Emergency!

Florence *“Tootie’ Larkin, WP2ABG,
is a registered nurse who surely must have
been the role model for the spirited Nellie
in the movie South Pacific., Tootie can
always be counted on, whether the situa-
tion calls for consolation or practical
advice.

Il never forget a particularly rough
crossing from Culebra, Puerto Rico, to St
Thomas a few years ago when a rogue wave
threw Vince across the cockpit of our boat,
delivering a nasty head wound that left him
dazed and bleeding profusely. Unable to
stop the bleeding, [ called Tootie on the St
Thomas 2-meter repeater. While doing her
best to calm me down, she gave me instruc-
tions un how to help Vince and organized
a rescue team of local hams to intercept our
boat.

When we finally sailed into the harbor,
Tootie gave me directions on the 2-meter
net to & mooring they had found for us,
and Tootie and her husband were waiting
there in their dinghy, holding the mooring
lines. They rushed us to the hospital, where
Twotie whisked us right past the admittance
desk and into the emergency room. When
they started to clean Vince’s wound for
stitches, I boited from the area, knowing
he was in good hands with Tootie there to
supervise!

Tootie and Jim built their 50-foot boat
Allons (French for “‘Let's Go!"’} in the
sugar cane fields of Louisiana and have
cruised and lived aboard her since 1976. No
ham function on St Thomas would be com-
plete without Tootie’s big pot of creole
jambalaya.

In September 1989, when it became
apparent that Hurricane Hugo would not
miss St Thomas, Drew Johnson, NP2E,
and his wife Christine, WP2AGQ, per-
sitaded Toatie and Jim to leave Allons and
take shelter dashore. When the two couples
returned to the harbor following the storm,
both Allons and the Johnsons’ boat, Quest,
were gone without a trace, along with ail
of their personal possessions. Without
complaining about her loss, Tootie spent
the next two weeks helping Drew pass
hundreds of healih-and-welfare messages
on the radio. Everyone on the Caribbean
Maritime Mobile Net will be cheering when
Tootie and Jim find another boat and we
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Marijane at the controls of Centaurea’s
diminutive ham station.

hear *“This is WP2ABG, Tootie, in St
Thomas,”" back on the air.

Bruce Goble, WP4EDC, who runs the
net on Wednesdays and Sundays from the
island of Culebra, Puerto Rico, managed
to salvage his boat, Karring, which was
washed ashore during Hugo. Bruce, a com-
puter expert, has produced the Caribbean
Maritime Mobile Net Directory, which not
only lists net members and their call signs,
but has such useful information as the
Z-meter repeater frequencies for the islands
and information on how to get a recipro-
¢al license or permit on the various Carib-
hean islands.

Reciprocal Licenses

For most seagoing hams, once they reach
port and have checked in with customs and
immigration, the next question is: “*“Where
do 1 get my reciprocal license?””

Not only does Bruce stress the impor-
tance of this in his directory. but so does
Ginny Osterholt, KASYLM, who served as
editor of the Seven Seas Cruising Associa-
tion Commaodores' Bulletin for almost 14
years (before succumbing to the call of the
sea herself). The SSCA takes its motfo to
“Leave a Ulean Wake,”" seriously, and
members who knowingly break the [aws of
a host country may be dropped from the
membership, Ginny has reminded members
that these high standards of conduct in-
vlude compliance with FCC regulations and
the rules of the country thev are visiting.

Maritime operators need to plan in
advance to make sure they have informa-
tion on reciprocal operating agreements
and third-party traffic agreements by
checking with the Caribbean Maritime
blobile Net, or sending an SASE to the
88CA or the ARRL with a request for
information ¢n the countries they plan to
visit.

We have found that procedures, cost,

and the time involved to get a reciprocal
license or permit varies greatly. In Road
Tow, Tortola, British Virgin Islands, it’s
4 short walk to the Office of Telecommu-
nications from the Customs Office, but the
$20 fee (340 for both of us) puts a real dent
in our cruising budget. so we sometimes
exercise the right to remain silent. On
Grenada, there is no fee and it's simply a
matter of taking a copy of vour license to
Mr Gorman, J37AQ, at Grenada Yacht
Services and signing the **guest log™ for
visiting hams. In Venezuela, we travel to
Caracas, where our reciprocal licenses are
processed in one day., The fee is 105
bolivars, less than $3 1JS.

Invariably, we've found that Amateur
Radio operators in foreign countries are
eager 1o help and are good sources of local
information. Chuck Roswell, PJ4CR, who
has lived on the Netherlands Antilles isfand
of Bonaire for 23 years, has taken the trou-
ble to make up an information sheet for
visiting hams. [n it, Chuck points out that
third-party traffic is prohibited with the
Netheriands Antilles and that visiting
vachts must go outside the three-mile limit
to operate under the license of their home
country. Because these requirements differ
from country to country, boaters need to
check on the rules that apply to each area
they plan to visit,

In Venezuela, maritime operators can
count on the friendly assistance of
Mauricio Black, YV5SLIH, and John
Tomasik, KSHIR, both avid sailors and
ham operators. They have a marine store,
MYS, i Puerto La Cruz, where John
specializes in marine electronics, including

Vince, NEJIB, hoists the jib aboard
(Cantaurea.




the sale and repair of ham equipment.

MYS became a gathering place for
boaters in Puerto 1.a Cruz last Septem-
ber, who, fortunate to be south of the
hurricane zone, were seeking informa-
tion on the fate of their friends caught
i Hugo's destructive path. Those
without amateur rigs on their boats
listened to firsthand reports of the storm
on the transceiver at MYS. This
included a dramatic account from Judy
Ludwig, KP2Q, as the eye of the
hurricane passed aver the Puerto Rican
island of Viegues, where Judy and her
husband Herman, NP2BL, had their
boat Rofling Home tucked back in the
MAangroves.

PDuring that tense week, as we
anxiously listened to our ham radio for
reports from or about our friends in the
Virgin Islands and Puerto Rico, one
bright spot came when Ken Coffer,
NoMKS, aboard the vacht Anroinerre
asked if we could give his wife Toni and
their teenage son, Derek, their Novice
exams. Nothing is quite as intectious as the
enthusiasm of someone just getting started
in Amateur Radio, and we were delighted
when Toni and Derek passed their code and
written exatns with flying colors.

Aspiring hams cruising outside the
United States often find it ditficult to find
Yomeone to administer Novice exams. We
find it rewarding to help them get their
start. We feel a real sense of pride when
we later hear them on the air after they have
upgraded.

One of the idiosyncrasies of Amateur
Radio that we tind amusing is that so many
close friendships are formed by people
whose only contact has been through ham
radio. This was particularly amazing to me,
as | considered the hobby a agreat way to
keep in touch with friends we had made
through the Virgin Islands Amateur Radio
Club, but found it guite awkward to try to
carry on a conversation with a total
stranger.

A Phone Patch

While anchored in St George’s Harbor,
Grenada, in October of 1987, | was
monitoring the InterAmerican Traffic Net
when a Colorado Springs operator offered
to do a phone patch for someone in South
America. Curious, 1 followed them off fre-
quency.

{ had just been in Colorado Springs the
month before to be with my family after
my nephew was in a serious accident,
Althoughb he was out of intensive care, he
was still in the hospital and | was anxious
to learn how he was doing.

1 waited while Mory Wunderlich,
WABYNP, handled the patch for the South
American station, and when he was

finished, | asked if he would call my sister,

Yince and Marijane at Indunave Marina in the
Morrocoy National Park, Venezuela.

Gini. Mory briefed my sister on proce-
dures, but he should have briefed me in-
stead, T was the nervous one, and kept
forgetting to say **over™ at the end of my
transmissions.

From then on, Mory became an impor-
tant link between me and my family.
During our family crisis, we felt like we'd
found a saint to bring us together in spite
of the distance separating us.

When Gini returned to her job and
phone patches were no longer convenient,
I could still rely on Mory to give me
progress reports on my nephew and to let
my family know where and how we were.

Last year, when we sailed from Venezuela
to Puerto Rico, Mory got a chart of the
Caribbean and we kept a daily schedule so
I could give him our coordinates and let
him know how we were faring, Although
Gini wasn’t home, Mory would dial her
telephone number and at the “*beep,”” I'd
say, “‘Hil This is Marijane. and we are at
13° North, 66° West and having a rough
sail. . .but at least it isn"t snowing here.”

After her initial surprise, Gini couldn’t
wait t0 get home from work to check her
answering machine, and being a land-
lubber, was especially relieved to hear of
our safe arrival.

The next time [ pet back to Colorado to
visit my family, I will include a get-together
with WA#YNP and his wife!

Friends

Our chanees of meeting other hams who
we hear on the radio are delinitely enhanced
if they are also cruising in the Caribbean,
or 50 we thought. In Cctober 1989, sailing
through the offshore islands of Venezuela,
we heard via the Caribbean Maritime
Mobile Net that Frank, KP2BP, and

Debby, KP2BQ, lLambert, aboard
Deborah, would ailso be stopping at the
island of Tortuga.

We looked forward to seeing these
two with great anticipation; Debby
sounded like such a nice person, and
Frank is highly entertaining on the radio
with his fish stories, poems o fit any og-
casion, and his frequent attempts to give
away or get rid of Walker, their ship™s
cat,

Atter anchoring at Punta Delagado,
on the northeast tip of Tortuga, we
eagerly awaited the arrival of Deporah.
Anticipation turned to concern as dark-
ness fell and their boat was nowhere in
sight,

We got up earfv the next morning to
fix cotfee and listen to the 0600 Vaice
of America news about the Friday the
13th stock market crash and to specu-
late on what had happened to Deboran.
At 0700, we tuned to the Caribbean
Maritime Maobile Net on 7,237 MHz.
Frank was the tirst person to check in,
When 1 answered his call for NP2AZ,
Frank said:

“I've just one thing to ask you,

From this side the Spanish Main;

A question Caribbean,

Begs an answer not in vain!

While markets are a-tremble,

Fears shake Prudential-Bache,

All I want to know is,

What s your QTH?

Or, Where the devil are you, Marijane?"

Relieved to learn that they had anchored
at the aorthwest end of Tortuga, we
promised to stay at Punta Delagado until
they arrived. We were not disappointed.
Debby and Frank were charming, outgoing
and bumorous. True (o form, us we left
their boat that night, Frank tried to talk us
into taking Walker the Cat, ... GEE T

.

“DOWN EAST” NTS NET NEEDS YOU
The Maiue Slow-Speed Net is activelv look-
ing for more participants. M3SN meets cvery
Tuesday, Thursday and Sunday dt 6 PM
FEastern time on 3725 kHz. CW speed ranges
from 513 WPM {the average is aubout
10 WPM), New hams are particularly
encouraged to join in to learn CW tratfic net
procedures, get code practice, meet new
friends and enjoy Morse code. NM and NCS
is Carl BEllis, K 1UNQ, of Rumford, Maine.
Crther NCSs include Bill Mann, WIKX, of
Pittsfietd, Maine, and Mhichelle Noel,
KAIVHI, of Harrison, Maine.

Strays
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The CMOS Super Keyer |l

appeared in October 1981 Q8T

and several editions of The ARRL
Handbook. It proved to be very popular
and, almost a decade later, requests for Kits
continue to arrive! Now, the CMOS Super
Kever 1I-—a worthy successor—is here. As
you'll see, modern technology allows much
more to be done with a minimal amount of
hardware, a smatler PC board and simpli-
fied construction.”

A glance at the photos of the compieted
CMOS Super Keyer 11 is all i takes to realize
that the kever doesn’t need a keypad or a
myriad of switches and knobs to controf it.
But don’t conclude from this that it"s just
a bare-bones memory keyer! In fact, this
kever will satisfy the needs of casual rag-
chewers as well as avid DXers and contest
operators. Because there are 50 few controls
necessary to operate this kever, handicapped
amateurs vAll find it easy to manage, As an
aid to the handicapped, a manual-on-disk
is available—see note 2.

T he original CMOS Super Keyer

Features
Peek inside the Super Kever i1 {see Fig
1) and vou’ll see that the smali (1.4 x
2.4-inch) PC board contains only one IC,
a couple of transistors and a few other com-
ponents. It’s the program in the [C that real-
ly makes this keyer remarkable. [t provides:
* An iambic keyer with dot and dash
memories.”
¢ Four 48-character messages.
* Character and Real-Timne messages.
* Timed pauses within messages.
* Messages that can call other messages
and contain operationai commands.
* Message-loop capability for continuous
play.
¢ Message break-in to allow for paddle-
inserted text.

1Notas appear on p 21.
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Whether you're a

ragchewer or a contester,
you’ll enjoy this feature-packed

keyer with its operator-controlled flexibility!

By Jeff Russell, KC2Q

2125 Linmar Br NE
Cedar Rapids, |A 52402

e [nput queue to store multiple message
activation.

* Contest serial numbering (000-9999),

* Digital and linear analog speed control
(6-60 WPM),

» Adjustable weighting (dot/dash ratio) of
25-75%,

¢ A built-in 700-Hz sidetone monitor.

s A transmiiter key-down {tune} function.

* Hand-key mode.

* Compensation for transmitter-induced
keving distortion.

* Selectable automatic character spacing.

* Keyver-status inquiry functions.

e Ultra-low power constnption for
battery operation.

Bud Southard, Noll-

2519 Meadowbrook Dr BE
Cedar Rapids, |A 52403

and

How does the Super Kever I1 provide all
this Flexibility without a keypad or a bunch
of switches and knobs? Simple: Commands
are sent to the keyer in Morse code—using
the paddles!

A detailed explanation of the operation-
al features of the keyer will be given later.
First, let’s have a look at the schematic and
find out how easy it is to build your own
Super Kever II.

Circuit Description

The keyer schematic is shown in Fig 2.
The main component is the Motorola

Fig 1—An inside view of the CMOS Super Keyer Il. Around the speaker, three AA, single-
cell holders are giued to the box hottom. A pair of %-inch spacers support the PC board
at the rear of the cabinet. The analog speed control (R13) Is center-mounted on the front
panel. On the back panel are the paddle and key-line jacks. As shown in the title photo,
the four push-button switches are mounted on the top half of the cabinet, two on each

side of R13.
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units. RS part numbers in parentheses ara Radio Shack®.

BT1—Three 1.5-V AA alkaline cells
(RS 23-552) wired In series: NiCd cells
¢an also be used—see text.

J1—%-inch, three-circuit key jack
(RS 274-312).

J2—Phono jack (RS 274-346).

L81—2-inch diam, 8-i} speaker
(RS 40-245).

Q1,Q2— 2N2222 or similar NPN
(RS 276-2009).

R13—100-k pot, linear taper
(RS 271-092).

GBHCT05C8 CMOS microcomputer {(U1).
This 1C contains an 8-bit central-processing
unit, timer, bidirectional 1/0 lines, 304 bytes
of RAM, and nearly 8 kbytes of PROM.
A 2-MHz clock is employed, with the fre-
quency set by a ceramic resonator (Z1).

DDot, dash, and message-input lines are
pulled up by R2-R7 and momentarily
grounded by paddle or push-button
closures. Analog speed is controlled by a
software analog-to-digital converter (ADC)
in conjunction with R8, CB, and R13. C8
is charged quickly through R8 with PA2
configured as an output. PA2 is then made
an input, and the discharge time through
R13 is measured.

A software-generated 700-Hz sidetone is
selectively output on PAS. Q2 is a voltage
follower that provides speaker drive through
RY. Transmitter keying is done by QI,
which will handle low-voltage, positive-key-
tine rigs only. Take care not to excesd any
of the maximum ratings of the 2N2222 tran-
sistor used at QI (Vege = 30, 1 == 800
mA, Pp = 1.2 W). If your transceiver has

51-84—85PST push-button switch
(RS 275-1566).

U1— Motorola 68HC705C8 (see note 2).
Z1—2-MHz resonator with built-in capacitors
(Digi-Key part no. PX200; available from
Digi-Key® Corp, 701 Brooks Ave 8, Thief
River Falls, MN 56701, tel 800-344-4539).

Miscellaneous

Enclosure—Pac-Tec™ CMS5-125 used for
prototype shown hers. (Pac-Tec boxes
are available from Electronic Precepts of

a negative key line or one that exceeds Q1°s
limits (likely if you own an older transceiver
with a vacuum-tube final amplifier), use an
interface circuit between the keyer and the
transceiver. Some suitable circuits were re-
cently described in QST

The CMOS Super Kever 11 is designed for
low power consumption. When idle, the
microcomputer ‘‘sleeps”—not even the
clock mns—yielding a current drain of
under 10 pA! Thus, there’s no need for an
on/off switch. While the keyer is active, its
current consumption rises to about 5 mA
(with the sidetone monitor turned off), but
after two seconds of inactivity, the keyer
automatically goes back to sleep. The
monitor is the major power consumer,
requiring peak currents of about 40 mA. So,
to extend battery life, the monitor should
normally be turned off, and the rig’s side-
tone used to monitor sending.

The keyer works with any supply voltage
in the range of 3 to 5.5. Three series-
connected, AA alkaline cells provide a
nominal 4.5 V and will yield many months

Florida, 7401 114th Ave N, Suite 5024,
Largo, FL 34843, tel 800-367-46849. The
CM5-125 case comes in four colors:
hlack, gray, tan and PC bone (an off-
white). Price: $13.09 plus shipping and
handling in quantities of 1 to 39. (The
ARRL and QST in no way warrant this
offer.}

Two Va-inch standoffs

Three single-cell battery holders
(RS 270-401)

Knob (RS 274-416)

of service under normal operating condi-
tions. You could also use four series-
commected, rechargeable NiCd cells to sup-
piy 4.8 V, an approach simjlar to that taken
with the original Super Keyer.

Build Your Own

The PC board and associated components
are available as a partial kit (see note 2). A
part-placement guide is shown in Fig 3.
Chassis-mounted parts, as used in the unit
shown here, are all available from Radio
Shack®, Similar components are also
stocked by mail-order electronics parts
suppliers.*

A 1.5 x 508 x 5.25inch plastic
enclosure obtained at a local hamfest houses
the keyer shown in the accompanying
photos. With miniature switches and con-
nectors and tighter packaging, a considera-
bly smaller box would suffice. If you so
desire, you can use remotely-locaied mes-
sage buttons instead of (or in parallel with)
the chassis-mounted switches.

Though housed in a plastic box, the keyer
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Fig 4—Circuit-lioard etching pattern for the CMOS Super Keyer . The pattern is shown
full-size from the foil side of the hoard. Black areas represent unetched copper foil.
Ready-made PC boards are available; see note 2.

has not shown any allergic reactions to RF
even when it was used adjacent to a kilowatt
armmplifier driving coax-fed antennas. But if
vour shack (or Field Day site} is hot with
RF, consider the use of a metal enclosure
and shielded cables.

The kever can be built without the manual
speed control, R13, If vou opt to do this,
also use a L00-kQ resistor for RR and install
4 jumper wire in place of C8. Then, only
digital speed control is available, so you
might find this procedure useful: Program
messages § and 2 with /SU2 and /SD2,
respectively, s¢ simple button pushes pro-
vide convenient up/down speed control in
2-WPM steps. (The /SU and /5D com-
mands are described later.)

Operationzl Description

When power is first applied to the keyer,
it responds by sending ok in Morse code.
The initialization state of the keyer is:

* Speed: 20 WPM (at the current knob

position),

e Weighting: 50%.

* Monitor: on.

* Auto-space: off,

® Messages: empty.

* |.oad mode: Character.

20 N5T=

* Input queue: on,

* Serial number: 001,

* Number option: 0,

s Function speed: 20 WPM.

Speed Conrrol

Speed range, determined by the software,
is & to 60 WPM. The analog control (R13)
varigs the speed over a 3-to-1 range. Soft-
ware compensation allows the speed to vary
linearly with knob rotation-~this rare fea-
ture makes speed adjusiment easy. As you
might expect, operating speed can also be
set digitally. When speed is set digitally, it
is assigned to the current knob position.
This aflows you to tailor the absolute speed
range of the analog control to suit your
operating needs.. For example, at KC8Q), the
fully-counterclockwise position of the knob
is programmed to be 13 WPM, Speed then
increases linearty with clockwise rotation to
4 maximum of about 39 WPM.,

To make function control easy, another—
independent—speed can be programmed tor
use when entering commands. For example,
even il you're uperating at 35 WPM,
function-conirolling commands can bhe
entered at 20 WPM or any other speed you
choose, Alternatively, the command-entry

speed can be made to default to the current
operating speed. (See the explanation of the
Reset mode under Button Functions.)

Kever Commands

All paddle-entered keyver commands are
sent in Morse code. H vou enter an invalid
command, or an Incorrect parameter for a
command, the keyer emits a burst of rapid
dots. (Which most definitely sounds fike an
electronic raspberrvi—Ed.} Wultiple
commands cannot be entered at one time.
That is, each command must be entered
separately and preceded by the simultane-
ous press of buttons 1 and 2. The presence
of one or more ds represents the need for
a digit(s) as part of the command.

Function Commands

Most function commands are emploved
only once o customize the Kever to your
preferences. The keyer’s functions are con-
trolled using the push-button switches and
the paddles. From left to right, (see the title-
page photo) the buttons are designated as
1, 2, 3and 4. To alert the kever that a com-
mand is to be entered, momentarily and
simultaneously press buttons 1 and 2. The
kever automatically disables transmitter
keving, enables the sidetone, switches to the
current command-entry speed, and
acknowledges vour request by sending .
Then, key in the desired command charac-
ters. For example, entering 825 seis the
operating speed to 25 WPM, When the
command is compicted (the kever knows
when this occurs; no other action I8 neces-
sary), the transmitter key line is again ena-
bled and the speed and sidetone return to
their previous state.

The Kdd command is inciuded to com-
pensate for keying distortion that may be
introduced by your transmitter or amplifier.
As is shown clearly in some QST product
reviews, seimi-break-in and full-break-in
{QSK) operation can significantly shorten
the keying on-time. This is caused by inter-
nal sequencing delays when changing be-
tween receive and transmit. The result is a
light or choppy CW envelope, Although in-
creasing the duty cycle with the weight com-
mand { Wdd) helps, it is correct tor anly one
speed. However, keying vompensation
(Kdd) corrects the problem for all speeds by
increasing the on-time of the kever output,
and commensurately decreasing the woft-
time, by a period of up to 25 milliseconds.

The Zd command selects various freat-
ments for reros when playing the contest
serial number. Leading zeros may be inhi-
bited or replaced by an ¢ or 7. [ndepen-
dently, an  or T can also replace any other
zeros, and an N can be substituted tor the
number %,

Inquiry Commands

In addition to the commands that change
settings and modes, there is a full set of keyer
inquiry commands vou can use. Inquiry com-
mands allow you to determine the current
state of the kever. State information is sent
to you in Morse code with the monitor auto-



matically enabled (even if it was disabled) and
keying output disabled. Inquiries are initiat-
ed by momentarily and simultanecusly press-
ing buttons | and 2. After receiving the ¢
reply from the keyer. enter the desired inquiry
with a leading question mark. For example,
78 asks what the current operating speed is;
the keyer responds by sending two digits.
Other inquiries cvoke regponses of ON, OFF,
or other meaningful characters as appropri-
ate. The complete set of inquiries is: ?A, 7F,
K, 2L, N, 20, 78, 7W, 1Z, 71,72, 73, and
74, The last four are message inquiries that
play the contents of message buffers 1
through 4, respectively. None of the inquiry
responses key the transmitter.

Embedded Commands

Character-mode messages (described later)
can contain embedded commands. To distin-
guish the commands from normal text, the
command strings are prefixed by a slash bar
(/} and entered as a separate word, When
encountered during a message playback, the
desired function is executed.

Break (7B} suspends the message for paddle
entry and then automatically resumes the mes-
sage when an exaggerated word space is
detected. It makes constructing contest mes-
sage loops a breezel

Gap (/Gd) allows spacing to be modified
when emphasis is desirable. Expanded gaps
can be used, for example, in call signs like
WOE] and WAIZ, to make the E or I easier
to copy. It can also be used to shorten or
lengthen the space between words.

Relative speed changes (/SUd, /SDd) can
very useful. For example, the message /SUS
(QRZ TEST DE WOIZ /SDS3 is played at in-
creased speed, but leaves the normal opera-
ting speed unchanged.

Messages

Four message buffers are provided. Each
can hold 48 bytes (384 bits), which is gener-
ous enough, for example, to store the guick
brown fox jumped over the lazy dogs back.
The message buffers are volatile; 1f power is
removed from the keyer, the messages will be
erased.

A message-editing feature is included. If
you make a mistake while entering a message,
send a stream of seven or more dots. This tells
the keyer to locate the last word and erase it.
The kever then plays back the previous word
(if any} so you know where you left of, You
can erase as many words as necessary. When
you've reached the desired position, simply
continue with the entry,

Loading a message is easy. Just press and
hold one of the four buitons, After two
seconds, the sidetone is enabled and the keyer
emmits a tone to signify that transmitter keying
is inhibited. The kever then sends an R or ¢
to tell you il it’s in Real-Time or Character
mode, then message loading may begin. Enter
the message text via the paddles. When you're
done, terminate the message by simply tap-
ping the same button again. If the message-
bhuffer capacity is exceeded in either mode,
the message is terminated automatically.

A message is played by tapping one of the
four push-button switches, [f the input-gueue

feature is enabled, the keyer will remember
a3 many as eight button closures and play the
messages in turn. Or, with the queue disabled,
a button closure cancels any ongoing message
and immediately starts the new one, Messages
are aborted whenever a paddle is closed,
allowing instant interruption for manual send-
ing.

Reul-Time Mode

The Real-Time mode works like it does in
the original CMOS Super Kever: What goes
in is what comes out. You determine the spac-
ing, so it will be as perfectly timed, com-
pressed, or exaggerated as you make it.

In this mode, pauses are stored as spaces,
It’s important to know this because those
spaces consume memory. After vou've asked
the keyer to accept a message, you don't have
to rush the first entry because the keyer won't
start storing pause-spaces until the first paddle
closure is made. Once message entry begins,
however, the keyer loads continuously: any
pauses introduced are stored as spaces in the
message., The elapsed time between the end
of the last character entered to message ter-
mination is stored as a space at the end of the
message. Real-Time mode does rof permit the
use of embedded function commands.

Character Mode

In the Character mode, complete charac-
ter encodings are stored (rather than just bits
to represent dots, dashes, and spaces). The
software sanitizes your sending and produces
perfectly timed Morse code when the message
is played. Also, there is no need to worry
about word spacing. Just stop sending after
every word—the keyer will prompt you by
sending an 1 (this doesn’t appear as output)
and wait for you to send the next word.
Unlike Real-Time mode, there is no limit to
the elapsed time between words, so there’s no
need to rush your entry.

Messages entered using the Character mode
can contain embedded function commands
for greater operating flexibility. These com-
mands include those for speed changes, play-
ing and incrementing the serial number,
decrementing the serial number for repeats,
and more,

A message can call any other message,
allowing the messages to be linked, if desired.
If a message calls itself, directly or via another
called message, a continuous loop results.

Loops are useful for beacons, calling CQ,
moonbounce and meteor-scatter operation,
and in contesting. Loops are even more use-
ful with the embedded Pause and Break func-
tions. Speaed-independent pauses in multiples
of 0.1 second can be inserted anywhere, and
the message resumes automatically after the
time expires. A message Break allows you to
insert one or more words manually, The mes-
sage then resumes after a pause that exceeds
a normal word space.

Button Functions
As mentioned earlier, single-button closures
activate messages, and the 1-2 combination
readies the keyer to accept paddle-entry func-
tions. For added convenience, certain keyer
function commands are duplicated by other

double-buiton closures, The 2-3 combination
is acknowledged by the kever sending p, and
decrements the serial number, Pressing 2-4
enables the Xmit (tune) function and is
acknowledged by an % from the Keyer. Simi-
larly, pressing 1-3 sets the hand-key mode
(preferred by some operators when tuting up
their tigs), and is acknowledged by the keyer
sending an H. The 3-4 button pair is for in-
quiry, and waits for paddle entrv after
acknowledging with 2. Finally, pressing but-
tons 1 and 4 simultancously is acknowledged
by the keyer as rv and causes a reversal in
paddle sense (swapping the dot and dash sides
of the paddle).

One four-bution combination is recog-
nized; 1-2-3-4. [t’s a Reset mode, It comes in
handy, for instance, if you've mistakenly set
the command-entry speed so high that you
find you can’t make further entries! [f such
a mistake occurs, don’t panic or pull the bat-
teries. Just press all four buttons simultane-
ousty. The operating speed is reset to 20 WPM
at the current knob position and the function-
entry spead defaults to follow the knob set-
ting. You can then decrease the speed ta a
comfortable value.

Summary and Acknowledgments

The CMOS Super Keyer 11 is versatile,
simple and affordable. It has the advantage
of battery operation and can serve your needs
from a basic iambic kever to a powerful con-
test machine.

Designs such as this are never done in a
vactunt, We gratefully acknowledge the
assistance, suggestions, and encouragement
offered by Bob, WOKNI; Joe, NARBB; Dale,
W@1Z: Barry, WAGRIT, and Jim, WOSR,

Notes

1J. Russell and C. Southard, *'The CMOS Super
Keyer ' QST, Oct 1981, pp 11-17.

?A detailed oparating manual and parts kit for the
PC-board-mounted parts (programmed CPUIC,
{C socket, ceramic resonator, transistors, resis-
tors, capacitors, and etched PC board) are avail-
able from idiom Press, Box 583, Deerfield, IL
60015, Price: $45 (subject to change without no-
tice). Please add $3 shipping and handling in
the US, $5 for surface-mall fareign orders. Credit
cards are not accepted, (The ARRL and QST
in no way warrant this offer.) As a service to the
visually impaired, an operating manual is avail-
able on disk free of charge. To obtain the
manual-on-disk, please send a PC- or
MS-DOS?® farmatted. 3% ar 514-inch floppy disk
and self-addressed stamped mailer to [diom
Press. When correspanding with the authors or
Idiom Press, include a business-size, selt
addressed, envelope with one unit of First Class
postage.

3See J. Galm, '"Cheap and Easy Control-Signal
Level Converters,'” QST, Feh 1990, pp 24-27,
for a means of interfacing this kever with
negative-key-line transmitters—Ed,

Mouser Electronics, 2401 Hwy 287 N, Mansfield,
TX 76063, tel 800-346-6873.

Jetf Russell was first licensed as KCOQ in 1930,
and hay been chasing CW DX ever since. He
holds BSEE, MSEE, und PhDEF degrees from
the University of Wisconsin, Jeff manages
processor development engineering at Rockwell
International,

Bud Southard, Nill, was first ficensed in 1953
as WOZPU. He earned a RSEE degree from
Marquetie University, and Is g sofiware engineer
at Rockwell International. A high-speed CW
enthusiast, Bud can often be spotted touring on
his Harley “‘hog.” [BE¥-
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An Intraural Microphone

System for Mobile

Operation

Operating a hand-held transceiver while riding a
bicycle or motorcycle can be challenging at best,
and life-threatening at worst—and hefting a hand
mike while driving a standard-shift car can be a
hassle, too. The best place for that mike may be

in your ear!’

Bryan P. Bergeron, NUIN

30 Gardner Rd. Apt 1G
Brookline, MA 02146

s an avid cyclist, 1 am constantly
A searching for better ways of bring-

ing my hand-held 2-meter trans-
ceiver along on group day trips. Having a
ready communications system can be a in-
dispensable asset in the event that someone
in the pack has an accident or otherwise is
unable to ride, especially when the nearest
town is several miles away. Since it is
simply too dangerous to hold a hand-held
transceiver when moving at a good pace in
a bicycle pack, in the past [ bave relied on
a headset microphone/earphone assembly,
with the rig—an 1ICOM [C-2AT—strapped
to the handlebar for easy access to the
power, volume, and frequency controls.
V(OX-based interfaces for the [C-2AT and
ather hand-helds have been described in the
atnateur [iterature,® but the wind noise
and need to occasionally shout to com-
panion riders makes PTT (with the PTT
switch mounted op the handlebar, within
easy reach of one thumb) the only reasona-
ble operating mode for me.

Although a PTT-activated headset
microphone greatly simplifies mobile
operation of a hand-held, the bulk and
weight of the headset present problems to
cyclists. Not only is it difficult to fit a head-
set under a helmet, but the added weight
{albeit only a few ounces) and constant
whistling of the microphone boom become
very annoving after five or six hours in the
saddle. Because of its construction, the in-
traural (in-ear) microphone promises to
avoid these and other limitations uf head-

'Notes appear on p 24.
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set mounted microphones, while retaining
all of the benefits.

An intraural microphone is 4 compact,
lightweight device that is positioned within
the external auditory canal during use (see

“igs { and 23, It is therefore easily used un-
der a bicycle or motoreycle helmet, out of
sight and the influtence of the wind. In spite
of these advantages, however, my initial
reluctance to use an intraural microphone
for Amateur Radio communication
stemmed from the relatively narrow
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(NUTN photo)

frequency-response characteristics of the
design, Unlike conventional microphones,
which are placed in front of, or af least in
line with, the mouth, intraural micro-
phones reiy on bone conduction for the
receipt of apdio vibrations. The result is
that, compared (o conventional headset,
boom, or hand-held microphones, higher-
frequency, unvoiced sounds are poorly
reproduced in an intraural system.
Although the differences between the
response characteristics of intraural and

Fig 1—Intraural microphones permit hands-free operation of communications equipment in
moderate- to high-noise environments. Except for their soft, removahle, elongated tips,
they resemble common monaural earphones (A). The removabie tips are available in two
diameters, allowing selection of a tip that more closely approximates the diameter of the
user’s external auditory canal. B details an intraural microphone’s cable connector and
socket, Although the two connector pins differ in size, the microphone is not polarized.
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Fig 2--Intraural micrephones
transform acoustic vibrations
- induced in & thin, flexible

: metallic disc {A) into electrical
signals, Functionally, these units
resemble permanent-magnet
dynamic speakers, with a
permanent magnet (B). coil {C),
and fixed central iron core (D).
Dynamic earphones are also
based an this design.

Speech in Mobile Communication

Most mobile Amateur Radio operation is speech-based. Speech, often
supplemented with facial gestures and posturing, has evolved throughout the
millennia to become the standard medium for interpersonal communications,
Despite this, modern science has yet to fully understand the underlying neuro-
logical and psychological principles involved in the acquisition, synthesis, and
understanding of speech. Yet, the physical phencmena of speech are eastly
described. On a mechanical level, speech can be considered to consist of two
types of sounds, voiced and unvoiced. Yoiced sounds, such as the a in bat, are
the result of air being actively forced past the vocal cords. Unvoiced sounds, in
comparison, are generated by the tongue, cheeks, teeth and lips, and are
represented by the s in swim and the initial { in footh. The spectral content of
unvoiced sounds generally lies above 1.5 kHz,T whereas voiced sounds can
encompass the entire range of human speech. In addition 1o the interpersonal
differences in the intensity and spectral content of speech, there are significant
sex-dependent differences as well. For example, women tend to have higher-
pitched voices than men. While the range of human speech that is most impor-
tant for understanding extends from about 600 o 4000 Hz,* speech-based com-
munications systems commornly rely on signals in the 300- 1o 3000-Hz
range.—NUTN
K. Kieinschmids, £d., The ARRL Handbook for the Radic Amateur, 1890 ed (Newingion:

ARRL, 1989), Chapter 7.
iR. Newman and S. Gelfand, “Characteristics of Sound,” Betove, Hopkins, Nelsan,

Rasenstein and Shinners, Eds, Handbook of Modern Elecironics and Elsctrical
Engineering (New York; John Wiley & Sons. 1986).
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conventional microphones are best
appreciated aurally, the sonograms and
pressure tracings in Figs 3 and 4 provide
concrete evidence of the amplitude and
spectral-response  differences between
mtraural and conventional mikes, The irac-
ings were creazed by simultaneously record-
ing the spoken word November with a
headser-boom (Fig 3) and iniraural (Fig 4
nicrophone. The headset unit wsed for this
comparison was a Shure SMI0A directional
dynamic micraphone, and the intraural
unit was a Maxon S508-021-A micro-
phone.* Since the intraural mike’s ourput
was considerably less than that of the head-
sel microphone, 1 used a low-noise, labora-
tory-grade audio preamplifier to bring its
level up o that of the headset microphone.
The sound power level of background
{white} noise in the test environment was
measured at 60 JdB according to the
equation

Sound power level = [0 log
(o = 0.0002 dyne/cm) dB (Eq I3

where p is the power level of the measured
noise (0.0002 dynescm” is equivalent to 10
to 16 W/cm?), The sound power level of
the speech, measured at the location of the
headset microphone element {at the corner
of the mouth and approximately '+ inch
away) was 90 dB.

Note the differences between the pressure
tracings and the sonograms associated with
each microphone, For example, while the
peak amplitudes shown in the pressure
tracings are equal, the peaks and vallevs
occur at different times during the utter-
ance, Also note that the speech energy
picked up by the intraural microphone is
generally confined to the frequency band
below 2 kHz, as shown in Fig 4A. in com-
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Fig 3— Senogram (A} and sound pressure ‘oscillogram {B) of the
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world November as measured by a Shure SM10A directional
dynamic microphone headset. The sonogram axes indicate fre-
quency (vertical) and time {horizontal), with the darker areas
representing higher relative strength. Note the density above
2 kHz. The pressure-oscillogram axes indicate relative pressure
(sound amplitude) and time. Fig 3.

Fig 4—Sonogram (A) and sound-pressure oscillogram (bottem) of
the word November as transduced by a Maxon 508-021-A intraural
microphone, Note the differences between the sound-pressure ps-
cillogram and sonogram in this figure with those in

fovember 1990 23

I T ¥ T S L I P TR TR 1 i . Tl



values of capacitance are
in microfarads { uF); others

are N peetarads {pFl; "
resistances e in chms,
koo 1,000, L
ta
intraural
Microphone

n ] VT

Eacept as indicated, decimal +v

bin BG—2AT
Micraphone
Jack

)

[ I B
R e
T8 ¥ T o o1
.
P l |
]
to ([C=ZAT
Gpeaker Jack

Fig 5—8chematic diagram of the ICOM IC-2AT intraural microphone interface, During
receive, speaker output from plug P1 is directed to the intraural microphone, which also
acts as an earphone, through CG1 and jack J1. Q1 amplifies the mike signal when momen-
tary push-to-talk switch 51, PTT, is closed. C5 and C6 are bypass capacitors. Power for

the circuit Is supplied by a 9-V alkaline battery.

Q1 is a generai-purpose switching transistor. Electrolytic capacitors rated at 16 to 50 V
are suitable at C1-C4, All resistors are 14-W, 5% tolerance. If you install a remote PTT
switch, connect it to the circuit via shielded microphone cable and connect a 0.01-xF

bypass capacitor between points A and B.

parison, the sgnogram iilustrated in Fig 3
shows that the headset microphone picks
up considerable speech energy in the 2- to
4-kHz range.

These relative differences in spectral
response were expected, given that an in-
traural pickup device is poorly positioned
to capture unvoiced speech sounds. But the
sonograms also suggested that an intraural
microphone shouid perform adequately
over the relatively narrow audio bandwidth
necessary for successful Amateur Radio
voice communication.

A Practical Intraural Mike for Amateur
Radio Use

To gain some on-the-air experience with
the Maxoun intraural microphone, [ devel-
oped a simple interface system for my
IC-2AT. As shown in Fig 3, the interface
consists of little more than a low-noise
preamplifier and PTT switch. Puring
receive, the preamplitier is disabled, and
audio from the [C-2AT speaker-outpui
jack is fed to.the infraural microphone/car-
phone (from plug P1, through capacitor C1
and jack J1). When the PTT switch (S1)
is closed, RS, a 15-k} resistor, is placed
across the [C-2AT microphone input,
switching the transceiver into transmit
mode. In addition, closing the PTT switch
applies power (9 V dc at 25 mA) to the
microphone preamplifier circuit, which am-
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Using the Intraural Microphone
with Other Hand-Helds

Although tha intraural microphone
and interface described in this article
were developed for use with an
HCOM IC-2AT, making them waork
with other hand-helds should require
few, if any, alterations to the PTT
portion of the intraural mike’s inter-
face circuit. For example, Yaesu
hand-helds use the same type of
PTT detection as the 1C-2AT, s0 the
interface will work as is. Kenwood
hand-helds use a slightly ditferent
PTT-detection circuit, requiring minor
rewiring of the interconnecting
cables. See your radio’s user manual
for details. Happy mobiling!—NUTN

plifies the intraural microphone’s output to
a level comparable to that of a conventional
mike. Bypass capacitors C3 and C6, though
not strictly necessary, reduce the preampli-
fier's susceptibility to RF interference..

With the components in hand, the inter-
face can be assembted on perf board (Radio
Shack® no. 276-148 Dual Mini-Board is
suitable) in about an hour. Alternativety,
a temptate and a part-placement-guide for
a custom PC board are available from
ARRL HQ.*

keep the leads between the microphone

interface and the’ IC-2AT us short as
possible—4 to 6 inches, maximum, Since
the cable between the interface and the
intraural microphone must be ubout 36
inches long to provide adequate operator
mobility, use balanced, shielded micro-
phone cable (available at Radio Shack) for
this run. Unless you manage to come by &
surplus transceiver system from Maxon or
Radio Shack, you’ll have to purchase 4
separate Maxon intraural microphone (see
note 2), which does not include the neces-
sary two-pin male microphone connector.
Two short {Y%-inch-long) pieces of solid
copper wire, one no, 12 and one no. 18§,
inserted into the two sockets on the micro-
phone jack, and held together by a dab of
silicone sealant, can serve as 4 simple and
effective weatherproof connector. Careful-
ly solder the microphone cable to the wires,
insert the wires about 1/8 inch into the
microphone housing, and apply the silicone
sealant.

Yes, But Does it Work?

On the air, the intraural micro-
phone/1C-2ZAT combination has proven {o
be a complete success. Audio-gquality
reports are consistently excellent, and the
lightwetght and inconspicuous microphone
is comtortable under a snug-fitting helmet
aven on rides several hours long. Now, my
headset stays at home with my base-station
MF/HF transceiver!

Notes

1Some states and municipalities may limit or pro-
hibit the wearing of eamphones or headsets while
aperating a vehicle. Be sure to check the
applicable statutes before you ride or drive with
a headset or intraural microphone.

2T, Warfel, “VOX for HTs,” 73, Dec 1989, pp 9-
16, 12.

$Available, excluding cable, as a replacement part
tor $9.50, pius $2.50 shipping and handling,
from Maxon Systems, Inc, 10828 NW Airworld
Dr, Kansas City, MO 84153, tel 816-891-1083.

4Address your request to Intraural Microphone
interface, ARRL Technical Department Secre-
tary, 225 Main St, Mewington, CT 06111, Please

include an SASE with one First-Class stamp.

e i
QST congratulates, .,

{71 David P. Clements, KAIMRZ, of West
Paris, Maine, o being selected recipient of
The New Delmarva Hamfest Association’s
1990 educational scholarship. Clements
resides in Blkton, Maryland, while working
toward his PhD in physics at the University
of Delaware Graduate School. He was award-
ed the scholarship based on merit, activity in
Amateur Radio and outstanding scholastic
criteria.

(J John Smertneck, KA3ISFK, of William-
sport, Pennsylvania, un becoming an Eagle
Scout. John has been licensed for three years
and holds a General class ticket. His father
is John Smertneck, W3KDK.




Circuit Improvements for the
Heath SB-220 Amplifier—Part 1

The venerable SB-220 is one of the most popular Amateur
Radio ampilifiers ever made—and for good reason. But it isn't
perfect. Here's how to make it better.

By Richard L. Measures, AGEK

6455 La Cumbre Rd
Somis, CA 93066

he Heath® SB-220/221 amplifier!

made a notable impact on the world

of Amateur Radio. It was the first
reasonably priced and intelligently designed
HF SSB/CW amplifier sold to the Amateur
Radio community. Unfortunately, this
amplifier is no longer manufactured. The
SB-220 (and its successor, the HL-2200) has
some excellent design features and a few
easily corrected design weaknesses. In this
two-part article, I’ll discuss both topics,
and some cures for the amplifier’s weak-
nesses.

The High-Voltage Power Supply

Before the arrival of the SB-220, there
was a popular notion that legal-limit SSB
amplifiers needed heavy-duty power sup-
plies that required two grown men to move
them. Heath engineers knew that this idea
was based more on folklore than on sound
engineering principles.? They also knew
that the average duty cycle of a human
voice is only about 15%. Why build a
100% duty cycle ““lock-to-talk’ power
supply when one wasn’t required? So, they
designed a power supply that would do
the job at hand. That resulted in consider-
able size, weight and cost savings, which
Heath passed along to SB-220 buyers.

At first, some people in the ham com-
munity had negative comments about the
SB-220's “*wimpy-looking’* power supply.
With time, it became apparent that the
power supply did the job well, It had a low
failure rate and no detectable ripple. This
was no accident. Heath engineers wisely
chose an HV-transformer design with an
exceptionally low secondary resistance
(only about 12.2 ). This minimizes the
valtage drop under full load in the supply’s
full-wave voltage-doubling rectifier circuit.
Such circuits have an extremely high peak-
to-average output-current ratio, so mini-

'Notes appear on p 29.

mizing the transformer-winding resistance
is essential for good voltage regulation and
reducing F*R (heat) losses in the trans-
former’s windings.

The voltage-doubling rectifier circuit has
some advantages over the traditional full-
wave-bridge rectifier circuit, including:

* Low ripple voltage. As one capacitor
bank is charging, the other capacitor bank
is simultaneously discharging, canceling the
other’s out-of-phase sawtooth waveform.

There is no safe
substitute for pulling the
electric-mains plug before
putting your fingers
inside any amplifier.

* Half as many transformer secondary
wire turns as a comparable non-doubling
supply, which yields a more efficient trans-
former design, Here’s why: One layer of
insulating paper is required between each
layer of wires, so fewer turns means fewer
layers of paper. The result is a transform-
er that has a high ratio of copper to paper,
and thus a relatively high power-to-weight
ratio.

® Excellent voltage regulation during
current transients—exactly what’s needed
for CW and SSB operation-—because no
swinging-inductance filter choke is needed.

Cooling

Because about half of the power con-
sumed by a linear amplifier is converted
into heat, another important amplifier-
design consideration is cooling. Most of the
heat that a 3-500Z (or any other internal-
anode tube) dissipates is carried away by
heat radiation from its anode.

Here's how it works: During normal
operation, the anode gets so hot that it
glows a bright orange color. The surround-
ing objects are relatively much cooler, so
the anode loses most of its heat to its
surroundings by radiation, and a lesser
amount by conduction through the anode
stem and pins. Unfortunately, some of the
components to which the anode loses heat
are heat-sensitive parts of the 3-500Z, such
as the tube’s critical glass-to-metal seals and
the solder used at the pins in the tube’s
base. These heat-sensitive parts must be
cooled by forced air,

Heath’s engineers came up with a decep-
tively simple method of effectively cooling
the 3-500Zs. They realized that the expen-
sive Eimac?® air-system socket/glass-
chimney cooling system had some setious
trade-offs, such as: the difficulty of forcing
enough air through the airflow restrictions
in the system to adeguately cool the fila-
ment pins and seals; inefficient anode-cap
cooling (the horizontal fins on the standard
anode-cap coolers were obviously not
designed to be cooled by the vertical air-
flow through the Eimac air-system chim-
ney); and those airflow restrictions require
the use of a high-pressure centrifugal
blower (and all high-pressure blowers are
noisy). Heath needed a cooling system that
would quietly move high-velocity air past
the 3-500Z’s hot filament pins,’ filament
and anode seals, and glass envelopes.

The Heath engineers knew that when
horizontal air flows across vertical
cylinders, such as a 3-500Z envelope and
its pins, the air follows the curves of the
cylinders, providing fairly uniform cooling
to all areas of the cylinders (minimizing hot
spots), They concluded that, with horizon-
tal airflow, the cooling air has a direct path
to the heat-sensitive paris of the tube, and
allows the anode cooler’s fins to take maxi-
mum advantage of the flow of cooling air.
Because the filament pins are below the
chassis and the filament and anode seals are
above the chassis, the Heath engineers used
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an open-ended chassis equipped with a
single, 6-inch-diameter fan blade that could
simultaneously blow cooling air above and
below the chassis.

To position the four hot filament pins
optimally in the under-chassis airflow, the
pair of tube sockets was mounted with the
two pairs of filament pins facing each
other. ‘This optimally positions the hottest
parts in front of the tips of the fan blades.

The cooling-system design is brilliantly
simpte. It’s relatively quiet and works well.
Reports of tube-pin solder melting in
SB-220 amplifiers are very rare (with the
exception of cases where the fan-motor
bearings seized because they were never
oiled!), On the other hand, [ have heard
of many 3-300Z-pin solder-melting epi-
sodes in other amplifiers that used centri-
fugal blowers and air-system-chimney
cooling.

One weakness in the SB-220"s cooling
system is that the infrared radiation (heat)
reflected back into the tubes from the
bright aluminum surfaces adjacent and
parallel to the anodes shortens tube life.
This deficiency is easily corrected: After
removing the tubes, apply black liguid shoe
polish to the vertical aluminum surfaces
nedr the tubes.

Fan Oiling

An oversight in early $B-220s was the
failure to provide oil holes for the fan-
motor bearings. This problem can be cor-
rected by drilling a small hole, no more
than ¥4 inch deep, above the tront and rear
bearings. It’s not necessary to remove the
fan motor to do this. The fan should be
lubricated at least annually with a thin,
non-gumming oil such as Hoppe's
no. 1003.** Insert a drop or two of such
oil into each hole. What isn’t absorbed by
the felt wicks that surround the bearings
simply dribbles out. More oil is not better,
Just messier, The easiest way to get the
desired amocent of oil in the holes is to
apply the oil with a Jisposable insulin
syringe {available at most drug stores); each
unit on such a syringe is equivalent to
approximately one drop of oil,

Premature Fitter-Capacitor Failure

Aluminum-electrolytic filter capacitors
are very sensitive to heat. For every 10-°C
increase above room temperature, capaci-
tor life expectancy is approximately halved.
The electrolytic filter capacitors in the
5B-220 are subjected to high heat during
normal operation, mostly because of their
proximity to their eight associated 30-kQ
voltage-equalizing/bleeder resistors. During
transmit, another (minor} source of capa-
citor heating is the 60-Hz rippie current
flowing through each capacitor.

The capacitor-heating problem is com-
pounded because cooling air does not reach
the capacitors. In some cases, the heat
present partially melts the ends of the capa-
citor holders that are nearest to the 30-kQ
resistors!

Heat dissipated by these resistors can be
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reduced by about 70% by replacing them
with 100-k{2, 2- or 3-W, 5% -tolerance film
resistors. Other resistance values may be
used, up to roughly 150 k{2, provided that
the resistors are rated to withstand the volt-
age applied to them and the resistor valuey
are within 5% of each other. I do not
recommend using ancient 2-W carbon-
composition resistors for this application,
They don't stay within their rated tolerance
as they age. This simple modification greatly
prolongs the life of the electrolytic filter
capacitors.

Note: Increasing the equalizing-resistor
values also increases the capacitor bleed-
down time after the amplifier is shut off.
Because this amplifier has a shorting HV
interlock that grounds the HV-positive lead
when the cover is removed, it’s advisable
to wait until the front-pane!l voltmeter
indicates nearly 0 V before allowing the
interlock to short the HV line to the chas-
sis. Here's why: When the HV positive
is shorted to ground, the energy stored in
the filter capacitors is applied directly to
the grid-current-meter shunt resistor, R3
(0.82 @), which is the only HV-negative
path to chassis. The peak discharge current
can be substantial, and damage to the meter
shunt and movement can occur.

For example, if the filter-capacitots are
at the 100-V level when the interlock shorts,
the peak current through R3 is 100 V/
0.822 = > 100 A. If a substantial voltage
exists in the filter capacitors when the in-
terlock shorts, R3 can be literally blown
away by the discharge-current pulse! If the
multimeter happens to be in the grid-current
position, the meter van also be crispy-
crittered. Meter damage can be avoided by
parallel-reverse-connecting two ordinary 1-A
{any PTV) silicon rectifiers across the termi-
nals on each meter (see Fig 1).

For this reason, | removed the interlocks
from both of my Heath amplifiers.
Although this isn’t necessarily a good thing
for you to do, it isn’t as ansafe as it sounds:
the interiock protects you from residual
charge in the HV filter capacitors, but it
does not prevent operator contact with the
potentially fatal voltage from the electric
mains when the amplifier is plugged in and

switched off. In other words, the safety in-
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Fig 1—Meter damage caused by applica-
tion of stored capacitor charge can be
avoided by placing a pair of diodes across
each meter movement.

terlock does not make the amplifier safe.

For me, 4 major advantage of removing
the interlock is that it allows the perforated
cover to be removed for optimization of the
tuned-input circuits (covered in Part 2.
There is no safe substitute for pulling the
electric-mains plug before putting vour
fingers inside any ampiifier.

intermittent Meter Readings

At teast two problems can cause inter-
mittent meter readings in the SB-220. If
only the voltmeter exhibits this problem,
the most likely cause is the three 4.7-M12,
1-W voltmeter-multiplier resistors (R6-R8).
These resistors, which are rated at 350 V
maximum per unit, are subjected to about
I kV per unit in the Heath circuit.® This
can cause resistor deterioration, which
leads to fluctuation and/or inaccuracy in
the 0- to 3500-V meter indication. The
abused resistors can simply be replaced
with modern, 2-W flameproof spiral-film
resistors designed to handle this voliage.

The other source of trouble lies inside the
meters. Here’s why: Different metals are
used for the various parts of the meter.
These parts, which conduct current to the
meter armature, are fastened together with
screws, QOver time, moisture in the air
causes electrolysis to take place at the junc-
tions of the dissimilar metals. This increases
the resistance at the junctions, causing
intermittent meter indications.

This problem can be corrected by prying
off the meter face, carefully removing the
meter scale, and applying small dabs of
conductive paint to all of the dissimilar
metal junctions that carry current to the
armature. (The conductive paint can be
thinned with acetone to facilitate penetra-
tion into the narrow areas between the
parts. As with any organic solvent, use
extreme care when handling acetone—use
it in a well ventilated area, don’t get it on
your skin or in your eyes, and don't breathe
its vapors.) Allow conductive paint to dry
for at least 15 minutes before replacing the
plastic meter faces.

Transceiver-Relay-Contact Failure

During receive, the voltage across the
ANT RELAY jack rises to about +115. A
bypass capacitor, (252, is connected in
parallel with this jack, so the capacitor
charges to 115 V during receive. During
transmit, the transceiver’s relay (if one is
used) places a short circuit across this
jack—and the fully charged C52. The
SB-220 relay-coil current is only about 25
ma, but the peak discharge current
produced by placing a direct short on the
charged capacitor can be surprisingly large.
This action is like that of an electric spot
welder, Over time, the contacts in the trans-
ceiver relay can become pitted and fail to
make contact, or become welded together,
causing the amplifier to go key-down con-
tinuously,

This problem can be corrected by placing
a 100- to 200-2, ¥2-W current-limiting resis-
tor in series with the center pin (blue wire)
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Fig 2—Transceiver-relay-contact pitting and
eventual failure can result from use with
the TR switching circuit in the SB-220.
Adding a 100- to 200-Q, %-W reslistor to
the circuit as shown eliminates this trouble
spot. All part numbers are those used by
Heath.

on the antenna-relay jack. C52 must be
connected to the blue-wire end of the resis-
tor. See Fig 2. The drop across this resis-
tor will be only about 5 V, which is
insignificant to the 110-V relay coil.

The Filament Circuit

The most popuiar published modifica-
tion for the SB-220 has been filament-
inrush-current limiting. A large number of
3-500Zs in SB-220s suffered from filament
to-grid shoris, so some people began to
theorize that excessive filament-inrush cur-
rent was the villain. Another theory was
that the filament-to-grid shorts were caused
by a manufacturing defect. Neither theory
turned out to be trus.

Curiously, none of the authors who
wrote the $SB-220 inrush-current-limiting
articles published measured filament-inrush
current. 8o, I decided to measure it with
my HP 1706A oscilloscope. (After all, my
name is Measures, 50 why not?)

Here’s what [ found: The maximum
inrush current through the 3-5007 fila-
ments in an SB-220 is only 60% of what
Eimac allows. Heath accomplished this
esoteric feat by the use of a special current-
limiting core in the SB-220’s filament trans-
former. The core is similar to those used
in current-limiting neon-sign transformers.
Externally, this core appears to be substan-
tially different than the core used in the HV
transformer.

The cause of virtually all grid-to-filament
shorts in the 3-500Zs was later discovered
to be a very brief, and usually very noisy,
parasitic oscillation at roughly 110 MHz.’
As will be discussed later, the large grid-
current pulse that accompanies this oscil-
lation creates a large electromagnetic pulse
inside the 3-500Zs, pulling the hot filament
wires off center, causing them to touch the
grid cage.

Another interesting feature concerning
the SB-220 filament circuit is that it nor-
mally operates near the low end of the

recommended 3-500Z filament-voltage
range; typically about 4.85 V (the recom-
mended range is 4.75 to 5.25 V). This may
not seem important, but according to
Eimac, each 3% reduction in filament volt-
age (with no drop in PEP output) doubles
the life expectancy of a 3-500Z. Thus, all
other things being equal, the tubes in an
SB-220 can be expected to last at least four
times longer than the tubes in some other
3-500Z amplifiers,

For example, another (much more
expensive)® 2 x 3-500Z amplifier that is
considered by some to be a better designed,
higher-output and more rugged amplifier
than the SB-220 has a filament potential of
more than 5.90 V at an ac-line supply of
240 V. This clearly exceeds the 3-500Z°s
maximum-filament-voltage rating, and
reduces the useful emission life of the two
3-500Zs to only a few percent of what could
have been realized if the tubes had been
operated near the [ow end of the recom-
mended filament-voltage range.

Although the filament circuit in the
5B-220 needs no step-start circuit to pro-
tect the tubes from high filament-inrush
current, there is another good reason to add
such a circuit to the SB-220. If the ampli-
fier is turned on in the SSB mode, when
powered by stiff, 240-V ac mains, the
inrush current through the power switch
and other components is considerable. A
step-start circuit will eliminate this poten-
tial source of trouble. (If an SB-220 is
always started up in the CW/TUNE mode,
and then switched to $88, the inrush cur-
rent is lower, and a step-start circuit is
probably not needed.)

An easy-to-build step-start circuit is
shown in Fig 3. In this circuit, the step-start
relay can close only when the filter capaci-
tors in the -+ [10-Y and HV power supplies

have reached about %5 of their normal
operating voltages of R1. If the step-start
relay closes before the HV reaches 33 of its
operating potential, increase the resistance
of R1. If the relay closes unreliably, decrease
the resistance (this will increase the current
through the relay coil). If the circuit is func-
tioning properly, the step-start relay will
close about 1 second after turn-on, as the
voltmeter indication passes the 2-kV level.
The amplifier may be operated at **full
throttle’” 1 second after the relay closes.

The two 20- to 25-02, 10-W resistors and
the step-start refay can be glued directly to
the bottom of the chassis, directly under
the filter-capacitor bank, using silicone-
rubber adhesive.® The resistors should be
held away from the chassis by a few milli-
meters by the silicone rubber, {This mount-
ing method is appropriate because drilling
mounting holes in this area could harm the
filter capacitors.)

Because the step-start relay adds to the
current burden on the +110-V power
supply, it is a good idea to replace the
stock, half-wave rectifier (D16) with a full-
wave-bridge rectifier, If you do this,
unground the grounded red wire on the
transformer’s 80-V-RMS winding and con-
nect it to the input of the full-wave-bridge
rectifier.

Adding a Standby Switch

Another popular modification for the
SB-220 is the addition of a standby switch.
A standby switch is really not necessary in
this amplifier because the SB-220 uses
“‘instant-on”’ tubes (3-300Zs use directly
heated cathodes, which require only a very
brief pre-use warmup period) and a
current-limiting filament transformer.
Because this transformer is very gentle to
the filaments, the amplifier can be switched
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on or off as_often as you like with no
problem—with one exception: If vou have
just made a long RTTY or FM transmis-
sion, the glass-to-metal seals in the 3-5007s
should be allowed to cool for about 1
minute before you switch the amplifier oft.

HYV-Rectifier Protection

In the early (960s, silicon-rectifier
manufacturing technology was hit and
miss. There was considerable variation
between individual rectifiers of the same
type. This variation led designers to use
resistor-capacitor equalizer circuits in
parallel with each rectifier. Today, silicon-
rectifier manufacturing technology has im-
proved considerably; rectifiers of the same
type have very uniform parameters. Strings
of identical, modern silicon rectifiers do not
need to be equalized.™ Unfortunately, old
habits die a slow death, and many hams are
still using outdated design methods. Much
has been written about adding equalizing
resistor-capacitor protection networks
across the rectifiers in the SB-220's HV
power supply. Unfortunately, these
*‘protection’’ circnits not only do not per-
form as advocated, but they can lead to
premature rectifier failure.

Here’s why: The ¥3-W resistors typically
used for voltage equalization are rated at
250 V maximum. How can a 250-V-rated
resistor be trusted across a 600- or 1000-V
rectifier? If anything breaks down in a
series-rectifier circuit, it’s like dominoes
falling. One resistor failure can wipe out
the remaining good parts in a series circuit,

The most frequent cause of failure in HV
power-supply rectifiers is excessive reverse
current. This problem can be eliminated if
the total peak-inverse-voltage capability of
the series-connected rectifiers substantially
exceeds the peak voltage encountered in the
circuit. In any series circuit, the current in
all of the elements is exactly equal. The rec-
tifiers are all in series, so, the reverse-
current burden is exactly the same for each
rectifier. How is it that things that are
exactly equal need to be equalized?

During the half-cycle application of
reverse voltage, it is important that all of
the rectifiers in a series leg have similar
junction capacitances. 1f they don’t, then
the reverse voltage across the lower-
capacitance rectifiers will be greater than
the voltage across the higher-capacitance
rectifiers. Here's why: In a series circuit,
smaller capacitors charge faster—and to a
higher voltage—than larger capacitors.

Approximately 0.01 pF of bypass capaci-
tance across each rectifier is probably a
good idea if, for example, 1-A rectifiers are
placed in series with 6-A rectifiers, because
of the wide difference in junction capaci-
tances between 1- and 6-A rectifiers. 1f all
of the rectifiers in a series leg are similar,
they will all have similar junction capaci-
tances, 50 no external capacitors or resis-
tors are needed.

Long ago, before they knew hetter, some
commercial high-voltage silicon-rectifier-
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stack manufacturers used internal RC
cequalizing networks. These manufacturers
stopped using these networks for the same
reasons that were previously outlined, |
don’t know of any commercial HV-rectifier
manufacturer who has not abandoned this
malpractice.

Rectifier Failure

When a silicon rectifier fails from exces-
sive reverse-current, the rectifier will short-
circuit. This failure mode is very rare in
S$B-220s because the per-leg total rectifier
P1V rating (more than 4.2 kV) is more than
1 kV higher than the actual PIV (3.1 kV)
in the circuit. This is a conservative design;
during a voltage surge, the chain of eight
electrolytic filter capacitors, which is rated
at 3.6 kV max, would likely faif before a
4200-P1V rectifier string.

A much more common type of rectifier
failure in early production SB-220s is rec-
tifier opening. This is caused by a defec-
tive spot weld inside the silicon rectifier,
Eventually the weid breaks and the recti-
fier opens. The forward voltage jumps the
gap at the open weld. When this happens,
the heat generated by the arc blows a hole
in the rectifier and a 60-Hz arc can usually
be heard from inside the amplifier when
current is being drawn from the HV sup-
ply. It is important to switch off the
amplifier immediately when this noise is
heard. Here’s why: In a full-wave, voltage-
doubler rectifier circuit, thete are two
series-connected filter capacitors,!! One
capacitor charges during the positive half
of the cycle; the other charges during the
negative half of the cycle. The two capaci-
tors discharge in series. 1f gne of the filter
capacitors is not being fully charged by its
rectifiers, when current is being drawn
from the supply, the capacitor that is being
charged may force reverse current through
the capacitor that is not being fully
charged. It unchecked, reverse current will
cause electrolytic capacitors to discharge
their corrosive electrolyte through their
safety vents. In other words, reverse cur-
rent will destroy polarized electrolytic capa-
citors in short order. Here’s another
measure of protection against this cause of
capacitor failure: Place a reverse-biased
rectifier diode across each capacitor. This
allows reverse current to flow through the
diodes, not the capacitors.

The Antenna and Bias Relay

A single three-pole relay switches the
amplifier in and out of the coaxial [ine
during operation, and handles tube-bias
switching as well. A few improvements are
in order in this area. See Fig 4.

* Add a diode across the refay coil to
absorb the reverse-voltage spike that occurs
when current stops flowing in the coil. This
prolongs relay-coil-insulation life and
quenches the magnetic pulse generated
by the coil when it’s switched off. If the
magnetic pulse is unchecked, it can
trigger the transceiver’s VOX circuit and

cause other problems.

* In the stock wiring configuration,
+ 110 V is connected to a terminal of the
relay. During receive, the relay connects
this voitage to the center tap of the filament
transformer, which is the dc cathode-
current path to the 3-500Z filaments. The
positive cathode voltage causes the tubes
to cut off during receive by pulling the grids
110 V more negative than the cathodes,

A sticky problem arises if one of the
tubes develops a filament-to-grid short
{which, as mentioned earlier, is frequently
the result of YVHF parasitic oscillation}).
Because each grid is grounded for dc, a
shorted tube also short-¢ircuits the + 110-V
antenna-relay power supply, which is
derived from the unfused filament trans-
former. Thus, it a filament-to-grid short
occurs and the amplifier is not switched off
promptly, the filament transformer will
literally melt down and short out, and the
black tar that comes out of the overheated
transformer makes an unpleasant mess
inside the amplifier. There are more
pleasant ways to spend a Saturday morning
than changing a smoked filament trans-
former!

This potential source of grief can be
eliminated if the relay is rewired as shown
in Fig 4. This circuif uses resistor-cutoff
bias, using the existing 100-kQ resistor
(R27}, which is rewired to another relay ter-
minal. The current through this resistor
during receive is usually less than 0.25 mA
(R27 dissipates less than 7 mW), so its
¥2-W rating is more than adequate.

* The antenna relay is mounted on &
rubber grommet. This was intended to
reduce the vibration that the relay trans-
mits to the chassis, which would otherwise
act as a sounding board. Over time, the
grommet hardens, increasing the acoustic
noise generated by relay operation. This
problem can be corrected by removing the
mounting screw and the grommet from the
top of the chassis and applying a small dab
of silicone-rubber adhesive through the
hole.

After the silicone rubber cures, an addi-
tional noise reduction can be gained by in-
stalling U-shaped strips of thin, flexible
copper ribbon near the relay in series with
the stiff w.res soldered to relay terminals
4, 6, 7 and 9. The stiff wires should be
shortened by about %4 inch before the U
links are soldered in. The flexible U links
act as shock absorbers, and keep the stiff
copper wires from transmitting vibration
from the relay to the chassis. This simple
meodification results in a substantial noise
reduction.

® During “*harefoot’ operation on 10
meters, when the amplifier is switched off,
the SWR presented to the rig by the ampli-
fier is less than wonderful. ‘This is due to
the inductive reactance in the amplifier’s
TR relay. The relay’s inductive reactance
can be canceled by adding capacitive reac-
tance between a relay terminal and chassis
ground (see Fig 4). The required capacitor
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is usually about 36 pF {plus or minus a few
standard 3% values) and should bhave at
least a 1-kV rating. If you use a ceramic
capacitor for this, the NPQ type is best.

Parasitic Oscillations

The most serious design weakness in the
SB-220 is its tendency to support an inter-
mittent VHF parasitic oscillation at roughly
110 MHz. This problem is far from being
unique to the SB-220. [ know of no model
of commercial HF or MEF/HF, ham-band,
grounded-grid amplifier that has not occa-
sionally had a VHF parasitic oscillation,

Briefly, the heart of the SB-220’s VHF-
parasitics problem les in the use of high-
VHF-Q copper conductors hetween the
tuning capacitor and the anode connections
{plate caps) on the 3-500Zs. The high-VHF-
Q parts include the factory-stock parasitic
suppressors!

This problem can be easily corrected by
constructing low-VHF-Q parasitic suppres-
sors with VHF-lossy nichrome, or even
lossier nickel-chromium-iron alloy wire,
and replacing the copper braid between the
de-blocking capacitor and the top of the
HV R¥F choke with a pair of unequal-length
njchrome wires.!%13

During the production lite of the SB-220
and ifs successors, Heath made two changes
in the amplifier’s design that were related
to the parasitic-oscillation problem. One
change was to increase the voltage rating
of the tuning capacitor, and the other was
to decrease the values of the grid-to-ground
capacitors from 260 pF to 115 pF. Three
of these capacitors are used on each
3-500Z, The more-reactive 115-pF units
canceled some of the internal grid induc-
tance in the 3-5007s, increasing the grid’s
VHF seif-resonant frequency, making the
amplifier slightly more stable. Unfortu-
nately, this was not a sure cure,

Judging from numerous on-the-air and
telephone conversations 1've had with
SB-220 users, Heath received many com-
plaints from SB-220 owners who reported
arcing at the tuning capacitor. [n response
to these complaints, Heath used a higher-
voltage-rated capacitor in later amplifiers.
That turned out to be a serious mistake.

Here’s why: The original tuning capaci-
ot already had a substantial breakdown-
voltage safety tactor, considering that the
maximum peak (HF) RF anode potential
in the SB-220 is less than 2.6 kV. The arcing
was not being caused by normal HF RF

voltage peaks: It was being caused by in-
termittent VHF parasitic-oscillation volt-
age. Increasing the voltage rating of this
capacitor did stop the arcing at the capaci-
itor, but it shifted the parasitic arcing to the
joutput band switch as the parasitic voltage
sotight out the path of least resistance. 1f
the band switch’s contact spacing was in-
creased to stop the band-switch arcing, the
new, wide-spaced tuning capacitor would
probably begin arcing.

Pitting on the plates of an air-dielectric
variable capacitor can be cleaned up with
4 file, and the capacitor will be as good as
new. Arcing on the fragile contacts of a
band switch, however, is frequently fatal
to the band switch. Heath didn't make a
good trade in this cage, but they didn’t
know what was causing the arcing at the
time. Now that we understand parasitic
oscillations in MF/HF amplifiers—and the
cures for them—we can easily fix this
problem.

The SB-220 is a well-designed amplifier,
The fixes described here, and those covered
in Part 2, considerably improve the
$B-220's performance and life span,

Notes

1The SB-220 and the later SB-221 (like the
$B-220, except that operation on the 10-meter
band was not enabled at the factory) are con-
sidered to be identical for the purposes of this
article. All part numbers referenced in this
article are those used in Heath’s §B-220 con-
structionfoperation manuat.

2Unless specifiad otherwise, my statements abiout
the 5B-220's design ara based on reverse-
engineering and discussions with Heath's en-
ginesring staff.

3The filament pins receive a considerable amount
of heat through conduction from the filament.
The amount of heat present requires that con-
tinuous forced-air cooling be directed at the fila-
ment pins, even on standby.

*WD-40%, LPS and similar products are nof non-
gumming.

$This oil can be purchased in stores that sell fish-
ing reels andfor firearms. Ordinary 10 or 20 8G-
grada motor oil can aiso be used.

$Ahen the SB-220 is powered from 120 or 240V,
the no-load HV is very close ta 3 kV,

7R. Measures, ''Parasitics Revislted—Part 1,"
Q8T, Sep 1990, pp 15-18; and R. Measures,
“Parasitics Revisited—pPart 2,” €JST, Cct 1990,

p 32-35.

&Just because something is more expensive
doesn’t necessarily mean it's hetter. For an
axtensive treatment of this subject, see “The
Emperor's New Clathaes' by Hans Christian
Andersen,

9The areas to be bonded should first be
degreased. After the step-start parts are in
place, do not disturb the amplifier for at least
24 hours while the silicong-rubber adhesive
cures.,

1nThis subject is discussed in detail in 5. Katz,
"Dipde Failure," Technical Correspondence,
QST, Apr 1988, pp 46-47,

n the SB-220, each of thess iwo capacitors Is
made from four 200-xF, 450-V capagitors in
series. Thus, the four capacitors in each leg
act as a single 50-.F, 1.8-kV capacitor,

2lf you would like to receive a 2-page informa-
tion package and price list for improved
parasitic-suppressor retrofit kits, send me a
posicard or a QSL with your address.

13Seq note 7.
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The 160-Meter Antenna

Dilemma

If you're not getting
the top-band resulits
you expected, you'll
find these antenna
tips of use.

By Doug DeMaw, W1FB
ARRL Contributing Editor
PO Box 250
Luther, Ml 49656

comers to the **gentlemen’s band,” as

160 meters has been called for many
vears. But few have signals that rattle the
walls in my shack. In fact, they are often
barely readable, or at best an 8 unit or so
above the noise threshold.

When first-timers give me a call to ask
for a signal check, I always inquire about
their antenna. “‘’m using my 35-foot-high
75-meter dipole with a Transmatch™ is one
common response. Another is, ““Antenna
here is a 100-foot, end-fed wire about
15 feet above ground.” When 1 hear
160-meter antenna descriptions of this type
1 say “ouch!’’ The majority of these new-
comers are using barefoot transceivers,
which at times must look into high values
of SWR.

There seems to be a misconception that

I t is always a pleasure to welcome new-
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leads some to believe that good antennas,
at a suitable height, daren’t necessary on 160
meters. In fact, the opposite is true! This
is because 160 meters is generally a noisy
band-—more so than the 3.5-MHz and
higher bands. This is 2 result of the
vigorous atmospheric noise we must deal
with, along with greater man-made noise.
You can add to this hodgepodge the
presence of TV “bhirdies” (15.75-kHz
horizontal-oscillator harmonic radiation)
that can virtually wipe out reception if the
other station is weak. (TV birdies are
seldom a problem above 3.5 MHz.j It is
prudent to locate your 160-meter antenna

as far from yvour TV antenna as possible.
A brute-force ac-line filter on vour TV
receiver helps keep TV-birdie harmonics
from radiating via the ac line in your home,
and via those conductors outside vour
hounse.

The Matter of Height

We hams tend to think of height in terms
of physical feet or meters, rather than with
regard to wavelengths or fractions thereof
above earth sround. Whereas a height of
50-60 feet may seem high above ground,
it’s very low in terms of wavelength at the
lower frequencies. An ideal horizontal
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Fig 1—Example of & 14-A inverted-L antenna. Dimansion H should be as high as practicable for best performance. The support poles
may be metal or wond, or they can be treaes. |llustration B shows a simple matching network that works very well with inverted-L
antennas. The capacitor can be motor-driven from the ham shack to provide & 1:1 SWR across the band, A single value of inductance
normally permits full band coverage with C1. Once the tap is selected, no further adjustments are required for full 160-meter coverage.
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antenna height for working distant stations
is ¥2 A or greater above ground. This is rela-
tively easy to achieve on, say, 20 meters (35
feet). But, for 3.5 MHz it is 141 feet, and
at 1.8 MHz we need to have this ideal an-
tenna 273 feet above ground! Not practi-
cal for most of us.

By way of example, a 160-meter dipole
that is 35 feet above ground is equivalent,
in terms of wavelength height, to a j0-meter
dipole at about 2 feet above ground. None
of us would consider erecting a 10-meter
beam at 2 feet above ground!

What Happens at L.ow Height?

We can expect dreadful antenna
efficiency when we use a 160-meter horizon-
tal antenna at typical ham-antenna heights.
Ground losses become high and the antenna
has no directivity. In fact, the radiation is
pretty much straight up, in the shape of a
sphere. This can actually be very good for
short-range QSOs at night, out to some 60{}
miles. Inverted-vV antennas do somewhat
better because they have a vertically polar-
ized component (if the enclosed angle is
between 90 and 10 degress). They also
have an omnidirectional radiation pattern.
1 prefer a l60-meter inverted V to a
horizontal dipole at heights less than 100
feet. The feed impedance of a dipole at low
height will be affected; a matching network
at the antenna feed point may be required
if you use coaxial cable for your transmis-
sion line. A dipole that is Y2 X high has a.
characteristic feed impedance of 75 ohms.
This isn’t so at other heights (for details,
see The ARRL Antenne Book).

An Answer for the Urban Dweller

Most hams who live in metropolitan
areas do not have sufficient property to
erect a full-size 160-meter horizontal
dipole. In fact, the urbanite may have
difficulty accommodating a 160-meter in-
verted V. An old expression is, *If you
can’t go out, go up.”” Vertical antennas for
top band are popular and practical, A full-

Notes appear on page 32.

size Y-\ vertical for 1.9 MHz is 123 feet
high. Not many hams are willing to go to
that extreme, especially in the city! You
can, however, erect a short vertical anten-
na with some form of top loading (coil and
capacitance hat near the upper end). If you
have a tower, you may elect to shunt feed
it (with your HF beam antenna in place)
and add some top loading. WIFB’s
Antenng Notebook and The ARRL
Antenna Book describe methods for doing
this.?

A popular and effective antenna for 160
meters is the inverted L. It works well for
local and DX communications if a ground-
radial system is used with it. In fact, all Y4-A
antennas fed against ground require a
radial system if losses are to be kept low.
A couple of metal rods driven into the soil
will nor take the place of a radial system,
Beware of this approach to an antenna
ground, If the rods are at least 8 feet long
and driven into the soil, however, the rods
will provide a dc ground for your antenna
and station.

An inverted-l. antenna consists of % X
of wire, shaped like an upside-down L
(Fig 1}. The greater the length of the verti-
cal portion of the wire, the better the
antenna will perform. The horizontal
portion carries less current and does lesg
radiating. So, the antenna radiation is
predominantly vertical in polarization. This
antenna has a fairly low radiation angle
(typically 20-35 °}, which makes it useful for
afl-around communications. A number of
hams have earned their 160-meter DXCC
while using simple inverfed-L aniennas.

The major trade-ofl with verticals is that
they pick up far more noise than do
horizontal antennas. This is because most
man-made noise is vertically polarized.
Also, you may find that you have a “‘dead
zone™ with your vertical antenna, There
will be times when signals out 10 a couple
of hundred miles are very weak. Your
signal will also be weak at the other ham’s
location, since it is skipping over his area,
This does not always happen; it depends
on propagation conditions at a given time.

Short verticals (30 feet long or greater)
can be effective, too. You may want to

make one from aluminum tubing or a tele-
scoping steel mast. The shorter the verti-
cal, the lower the antenna efficiency—
unless you add many more radials to your
ground system, Likewise as you add more
inductive loading. But a short loaded verti-
cal is often more effective for working dis-
tant stations than a full-size horizontal
antenna near ground. | had good luck when
I lived in Detroit during the 1950s while
using a 16-foot helically wound vertical
antenna on 160 meters. It was wound uni-
formly with ¥ h\ of no. 14 insulated wire.
A 16-foot wooden hand rail from the
lumberyard served as the coil form after I
applied two coats of spar varnish. An
aluminum pie plate was used at the tip of
the helix to provide top capacitance and to
prevent corona discharge (resulting from
the extremely high voltage at the antenna’s
end) during transmit periods. One-half A
of wire results in Y4-h resonance (approxi-
mately) when winding helical antennas of
this type.

‘The Ground System

Some amateurs rebel at the thought of
deploying a ground-radial svstem. Sure, it
takes a bit of time and effort, but the re-
ward is well worth the hours you invest in
the project. You may hear that it is neces-
sary to use 120 radials that are each Y4 A
fong. Although such a ground system
would be nice to have, it’s not mandatory.
You can do quite well with 15 or 20 radial
wires, They need not be extended linearly
away from the feed point of your vertical.
1f your house is in the way of your work,
simply route the radials around the house.
if there is not enough space for ‘4-A
radiais, make them as long as you can. 1
used a 55-foot top-loaded vertical when 1
lived in Connecticut. 1 had 20 in-ground
radials of mixed wire gauge. Some were
only 40 feet long, while others were greater
than 100 feet long. 1 worked all 50 states
on 160 meters and confirmed 72 countries
with this svstem while running 100 watts
on CW,

Don’t worry about ruining your lawn
with buried radials. A lawn-edging tool can
be used to cut the slits for the wire. The
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Fig 2—A %-h version of the antenna in Fig 1. This antenna is similar to one used at W4ZCB. L1 may have & relay-sslected tap to permit
operation on 80 meters as well. L1 and C1 are outside the house at the antenna feed point in a weatherproof box. C1 is motor driven
and should have wide spacing or be a vacuum variable capacitor. lilustration B shows a suitable matching network.
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lawn will heal in a manth or two, and no
one will know about the copper screen you
have under the grass!

Other 160-Meter Auntennas

Some amateurs obtain good perfor-
mance with end-fed '4-A wire antennas.
Results depend on the height of the wire
above ground. An antenna erected over
poor ground (deep shale, granite or desert
sand} may appear to be many feet higher
over ground than it is. W4ZCB is situated
on a small mountain in North Carolina.
His end-fed wire tor 160 meters (Fig 2) is
anly 50-60 feet zbove the surface of the
earth. His signal in Michigan is always very
loud. [ expect that there's a lot of rock
below his property. His antenna is tuned
remotely and works eyually well on 7%
meters {1 A averail).

I use a full-x horizontal loop for
I.9 MHz. The corpers are only 30 fest
above ground, but [ live vver very dry,
sundy soil. | suspect that the virtual (or
effective) antenna height is considerably

greater than 50 faet. [ feed this loop at one
corner with 450-ohm ladder line. 1t works
exceptionally well on all of the bands from
160 through 10 meters with the help of a
4:1 bailun transformer and my Transmatch.
Loops are inherently gniet receiving anten-
nas. My noise level is often 50 to Sl,
whereas the reading was generally 83 to S6
when [ was using an inverted L. Lee,
K8CL], in Loveland, Ohio also uses a full-)
horizontal 160-meter loop at approximately
50 feet, His signal 15 always among the
loudest 1 hear on 1.9 MHaz.

Summary Remarks

1 can’t stress strongly enough that we
need o take our [60-meter antennas
seriously if we are to enjoy the benefits of
this wonderful band. A hunk of wire a few
feet above ground will surely deprive you
of the fun that awaits you on 160 meters.
If the other guy has to struggle to copy your
signal he may choose to sign off with you.
A little thought and effort are required
when you erect your first top-band anten-

itd, Don’t settle for mediocrity—it’s better
to apply the same tender loving care vou
do when erecting an antenna for 40 or 20
meters. Although | do not advocate using
amplifiers when they aren’t needed, I sug-
gest that you consider acquiring one for
vour i60-meter work if you intend to chase
DX and have a consistently good signal.
Aunplifiers provide those extra decibels that
are often needed to break through the
noise. They are a detinite asset when band
conditions are poor, which is not atypical
on 160 meters,

Finally, every decibel is important. [ urge
vou to make an etfort to match vour feed
line to vour {60-meter antenna and to
match vour end-fed wire to the transmitter.

Notes

1The ARRL Antenna Book is available from ARRL
HQ tor $18 plus $2.50 shipping and handling
($3.50 for UPS), or from your local dealer.

*WIFB's Antenna Notebook s available from
ARRL HQ for $8 plus $2.50 shipping and
handling {$3.50 for UPS). or from your local
degler. HEE |

New Products

QUORUM COMMUNICATIONS DOWNCONVERTERS

1T Two new 1691-MHz to 137.5/141-MHz
downconverters, models SDC-1691B and
SDC-1621BWP, from Quorum Communi-
cations, Inc, are Jesigned for veception of
WEFAX and other services available from
the UUS GOES, European Meteosat or
Japan’s GMS geostationary weather satel-
lites. Bxcept for weatherproofing, the two
units are identical. The sutfixes denote the
difference between the two converter
models; for ready-to-20 onidoor use, the
BWP model is installed in 4 weutherproot,
mast-mountable case. Because the B-only-
suffix unit is nor weatherproof, it must be
used indoors or housed in a weatherproof
anclosure if used outdoors. (An optional
weatherproof housing/mast-mountable
case is available to upgrade the B-only-
suffix version.)

The converter consists of a low-noise
{typically 1-dB noise figure) RF amplifier,
a bandpass image-rejection filter and a
high-stability local oscillator (LOY. To
enhance frequency stability, the L.O crys-
tal is contained in an oven that maintains
the crystal temperature at 75 2, The 1.O
gircuit is also temperature compensated. As
4 resuft, the converter’s putput frequency
remaing within + 2 kHz with ambient tem-
perature variations from — 20to + 30 °C.
Because of its low noise figure, the
SDC-1691B requires no esternal preampli-

32 [1L7 £8

fier. The converter has a conversion gain
of 30 to 33 dB,

Because the converter uses a wideband
IF, no crystal switching or swapping is
niecessary to receive the existing geostation-
arv weather satellites, For European
Meteosat reception, the IF cutput is at 141
MHz with the supplied crystal. An LO-
crystal option for Meteosat reception,
providing an IF output of 137.5 MHz, is
available at no additional cost,

Converter power requirements are + [2
to 14 ¥ at 500 mA. {Average current drain
is 230 mA; power-up current drain is

approximately 500 mA because of crystal-
oven cycling.) Power is fed to the converter
via a feedthrough capacitor or through the
[F-output cable. A milled-aluminum case
houses the electronics (see the photo). A
female N connector is used for the
[691-MHz RF-input port, and the IF-
output connector s a female BNC,

An illustrated installation and operation
manual tells you how to integrate the con-
verter into your weather-gatellite receiving
system. The manual includes an appendix
with a wealth of information on receiving
WEFAX transmissions (antenna recom-
mendations, gain figures, system trade-
offs, etc).

Price class: 16918, $449; [691BWP,
$498; weatherproof housing/mast-mount
vase, $49. To order or obiain more infor-
mation, contact Quorum Commupications,
Ine, 1020 § Main St, Suite A, Grapevine,
TX 76051, Tel B817-488-4861; fax
817-481-8983. Quorum also operates a BBS
{817-421-0228) that provides weather-
satellite-picture files and other software,
On the BBS, you can also find the latest
version of the software used with Quorum’s
scan-converter card.—Paul Pagel, N1FB

The ARRI and QST in no way warrgnt
products described under the New Products
banner. Ins¥oT



Product Review

Conducted By James W. Healy, NJ2L
Assistant Technical Editor

Ten-Tec Omni V Model 562 160-10 Meter Transceiver

Reviewed by Kirk Kleinschmidir, NTOZ

According to early Omni V advertising,
Ten-Tec designed this rig to provide opti-
mized ham-bands-only transceive perfor-
mance, especially for contesters and DXers.
The Omni V strongly resembles its estab-
lished general-coverage-receive sibling, the
Paragon, The [00-watt-output Ommi V
covers all amateur bands from 1.8 to 29.7
MHz, and transmits and receives CW, LSB,
USB, FM (optional), FSK and AFSK. lis
many features include two “*VFOs™ {actu-
ally tunable memaories); a digital muliifunc-
tion display; 25 memories that store
frequency, mode and IF-filter selection; a
broadband, no-fune transmitter; a speech
processor; passband tuning: and full-break-
in CW with two TR-turnaround speed
choices. In addition, the Omni V includes
some not-so-standard features: a 24-hour
clock (that heeps at 16 minutes past each
hour to alert you o the impending WWYV
propagation-forecast broadcast sent 18
minutes after each hour}, and receive-audio
filtering.

Technicalities

The Omni V’g signal-generation scheme
5 based on a phase-locked-loop (PLL}-
based frequency synthesizer that tunes from
198.8 to 221.2 MHz in 400-Hz steps.
Dividing this signal by 40 produces 4.97- to
£.53-MHz output in 10-Hz steps. This sig-
nal ts mixed with the output of a crystal
oscillator for final conversion to the oper-
ating frequency. Ten-Tec adopted this
hybrid approach to minimize local-oscillator
phase noise, and ARRL Lab testing con-
firms the wisdom of this approach: In terms
of composite transmitted nojse (which con-
sists largely of phase noise), the OQmni V is
among the very cleanest of all the current
ME/HF Amateur Radio transceivers we've
tested.

The Omni V¥ incorporates a double/triple-
vonversion receiver {(first IF, 9.0 MHz;
second [F, 6.3 MHz; third IF [for FM recep-
tion only], 455 kHz). The Omni V comes
with a 2.4-kHz-wide [F filter as standard,
On all modes, the Omni V generates its
transmitted signal at 9 MHz.

The Omni V includes a 3-V fithium cell
to maintain its clock/calendar and
microprocessor status registers when power
is removed; the frequency/mode/filter
memory information, stored in nonvolatile
RAM, does not depend on this cell for
survival,

Physically, the Omni ¥ embodies Ten-
Teo's hallmark modular construction.
There’s plenty of room “under the hood”
and weekend mechanics should have little
trouble figuring out what’s what.

Front Panel
The Omni Vs front panel includes a largs
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tuning knob, the multifunction display, five
pairs of concentric rotary controls (MIC
gain/RF PWR; AF gain/TONE; FADE/BP [these
adjust the Omni Vs receive-audio-filtering
circuits]; PassBand Tuning/NOTCH: RF
gain/saueLch; seven push-on/push-off
push buttons (speech PROCessor ou/off;
ATTN (selects a 20-dB RF attenuator on
receive); N.oise B.lanker on/off: PTTAVOX;
QSK FAST/SLOW; AGC ON/OFF; and AGC
FAST/SLOW); a main POWER switch; and 35
momentary push buttons, Many of the push
buttons trigger an annunciator beep.

Chlastered around the main-tuning knobh
are the mode and IF-filter keys, and the
VFO and memory-select keys, Of note
among these are the REVerse kev (allows
listening on the transmiiting frequency
during split-frequency operation), and the
SPLIT key (allows the Omni V to transmit
on one of its two VFOs and receive on the
ather); as discussed later, this function is
used in lieu of a separate RIT (receiver in-
cremental tuning—sometimes also called
receiver offset tuning or clarifier) control.

To the right are the Omni V’s band-select
keys and additional VFO-control keys
{(VFO —M, M — VFQ}, CLeaR/CLOCK (selects
and sets the 24-hour clock); T and | (fast-
tuning keys during normal operation, these
also set time and date); and voice calendar
enable (selects calendar-display mode
and/or the optional veice readout). Even
though it holds many controls, the Omni V's
front panel is open and “*airy.”

The Omni V's multifunction fhuorescent
display shows the rig's carrier frequency
(with 10-Hz resolution) in ¥z-inch-tall, blue-
green digits, and has annunciators that show
which VFO is selected, when split operation
is enabled, and when all memories are full.
Instead of the annunciators common on the
multifunction displays of most other trans-
ceivers, the Omni V has LEDs that indicate
the status of the functions controlled by the
ATTN, PROC, TUNE, MT, and the mode- and
filter-selection buttons,

A RESET switch, accessed through a hole
on the right side of the rig, restores proper
microprocessor function it the Omni ¥'s
microprocessor locks up—a condition in
which the tuning knob or other micro-
processor-refated controls fail to function
properly. The review rig locked up once at
turn-on {the front-panel tuning and keypad
controls had no effect) and had to be reset.

Rear-Panel Connections

Rear-panel connectors of note (in addi-
tion to antenna, key and external-speaker
jacks, etc) include a 4-conducior POWER
connector that carries de and enables ac-line
input to the matching Model 961 power
supply; a DB25 RS232 INTERFACE connec-
tor; RXANTENNA (for connecting a separate
receiving antenna); TX oWT and TX EN
(normally jumpered together, these allow
the Omni ¥ to control specific external RF
amplifiers, such as Ten-Tec’s Titan); AUX
+13.8V (sources 13.8 V, unfused, at up to
2 A); AUDIO OUT (a fixed, **line-level” audio
output intended to drive a inodem or tape
recorder); AUDIO INput {(up to 500 mV:
mixes with mike-channel audio); XVRT EN
(selects the Omni V's transverter-interface
functions, which include disabling the Omni
V’s final RF power amplifier and switching
a low-level transmit signal [approximately
0dBm, or 224 mV RMS, with a 50- load]
to the Omni V’s XVRT QUT jack.) Except for
the 50 OHM ANTENNA, POWER, EXT. SPEAKER,
GND and R$232 INTERFACE connectors, all
the rear-panel connections are made via
phono jacks.

The Omni V's rear panel also includes
cight controls: RX/TRX (connects the
Omni V’s receiver input to either the s0
OHM ANTENNA [S0-239] or RX ANTENNA
jacks); SIDETONE PITCH, SIDETOME LEVEL,
MONITOR LEVEL (allows monitoring trans-
mitted audio [SSB, AFSK, 85TV, eic]; con-
trols how much, if any, transmit audio is
fed to the Omni V's audio-cutput amplifier

during transmission); BEEP/VOICE (sets key-
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Table 1

Ten-Tec Omni V 160-10 Meter Transceiver, Serial no. 23A10499

Manufacturer’s Claimed Specificaitions

Frequency coverage: 1.47-2.03, 3.474.03,
6.97-7.53, 9.97-10.53, 13.97-14.53,
17.97-18.53, 20.97-21.53, 24.47-25.03,
and 27.97-30.03 MHz.

Modes of operation: USB, LSB, CW. FBK
and AFSK RTTY, FM (optional).

Pawer requirement: 1.3.8 V dc. Receive,
1.5 A, transmit, 20 A max.

Transmitter

Transmitter power: At 14 V, 200 W max
input on SSB, CW and FM for
20 minutes {continuous with forced-air
cooling of heat sink).

Spurious-signal and harmonit suppression:
>45 JdB below peak power gutput.

Third-order intermodulation distartion
products: Mot specified.

CW-keying wavefarm: Naot specified.

Fransmit-receive turnaround time
(PTT release to 90% audio output):
Not specified.

Composite transmitted noise: Not specified.
Recaiver

Receiver sensitivity: 858, CW and RTTY
{2.4-kHz filter}: D15 uV (- 123 dBmy}
for 10-dB S/N.

FM (15-kHz filter): 0.30 gV (- 117 dBm)
for 12 dB SINAD.

Receiver dynamic range: 97 dB typ
{signal spacing not specified).

Third-order input intercept: 12 dBm.
S-meter sensitivity (for 59 reading): 50 uV.
35B Squelch sensitivity: <0.8 pV.

Noteh filter attenuation: 50 dB typ.

Receiver audio cutput: 1.5'W at 204
distortion with an 80 load.

Receiver IF/audlo response: Not spacified.
Size (height. width, depth):
575 x 14.75 x 17 inches; weight, 16 [b,

Measured in the ARRL Lab
As specified.

As spesified.

138V, 17 A at 92 W output,

Transmitter Dynamic Testing

Qutput power: 9296 W {output varies
slightly from hand to band).

As specified. See Fig 1.
See Fig 2.

See Fig 3.
&1 signal, 18 ms: £9 signal, 18 ms.

See Flg 4.

Receiver Dynamic Testing
Minimurm discernible signal (noise
floor) with optional 250-Hz fitter;

3.8 MHz, - 135 dBm;
t4 MHz, - {36 dBm.

Nat tested (optional FM unit not
installed).

Blocking dynamic rangef: 3.5 MHz,
135 dB: 14 MHz, 135 dB.

Twa-tone, third-order intermodulation
distortion dynamic ranget: 3.5 MHz,
95 db; 14 MHz, 97 dB.

3.5 MHz, 85 dBm; 14 MHz, 8.5 «Bm,
168 gV at 14 MHz.

As specified,

More than 30 dB.1t

As specified. 2.1 W at 10% total
harmonic distortion {THD} with an
842 load.

3772289 Mz at -6 dB.

fBlocking dynamic range and third-order IMD dynamic range measurements were made at the

ARRL Lab standard signal spacing of 20 kHz.

HTest-aquipment limitations inhibit ARRL Lab notch-filter-attenuation measurements of notches

deeper than about 30 dB.

annunciator-beep/voice-readont level); and
VOX DELAY, GAIN and ANTI-trip.

Frequency Control

Frequency control of the Omni V i
straightforward and intuitive. The large
main-tuning knob changes the trequency in
10-Hz steps in CW/USB/LSB/FSK (100 Hz
in FM) when turned slowly; spinning the
knob rapidly increases {**shifts™*) these steps
to 50 Hz in CW/USB/LSB/FSK {500 Hz
in FM). Pressing FAST changes the tuning
steps to 50 Hz unshifted, 100 Hz shifted
(CW/USB/LSB/FSK) and 500 Hz, regard-
less of how fast the knob is turned, in FM.

Quick in-band frequency excursions arg
easy with the T and | keys. Pressing either

of them shifts the Omni V’s operating
frequency 10 kHz (30 kHz if FAST has heen
pressed) in the selected direction; holding
either of these keys down repeats the func-
tign until the key is released.

Changing bands is easy. Simply press one
of the band keys and vou're there. When
changing bands, the Omni V changes only
the megahertz portion of the frequency. If,
for example, you're at 21022.06 kHz and
hit the 20 key, the Omni V jumps to
14022.06 kHz.

Like the readouts of most other current
MF/HF transcetvers that include numeric
frequency displays, the Omni Vs frequency
readout is not frequency-counter based; it
displays what it is commanded to by the

1 ﬁhﬁ--‘%iﬂ-‘i :;

Fig 1—Worst-case spectral display of the
Ten-Tec Omni V. Horizontal divisions are
each 10 MHz; vertical divisions are each

10 dB, Qutpu power Is approximately 96 W
at 28 MHz. All harmonics and spurious
emissions are &t least 48 dB below peak
fundamental output. The Omni V complies
with current FCC specifications for spectral
purity for equipment in this power-output
class and frequency range.

Fig 2—&pectral display of the Omni V
rduring two-tane intermodulation distortion
(IMD} testing. Third-order products are
approximately 30 dB below PEFP output, and
fitth-order products are approximately 45 dB
down. Vertical divisions are each 10 dB;
horizontal divisions are each 2 kHz, The
fransceiver was being operated at 100 W
PEP output on 3.8 MHz.

Fig 3—CW-keving waveforms for the

Omni V iy the tull-break-in mode. The lower
trace is the RF envelope; the upper

trace is the actual key closure. Each
fiorizontal division is 5 ins. The transceiver
was being operated at 100 W output on
14.2dMHz. The Omni V's CW keving is very
good.



(A)
(B)

Fig 4—Spectral display of the Ten-Tec
Omni V's transmitter output during
composita-nolse testing. Power output is
100 W at 3.5 MHz {#) and 100 W at

14 MMz (B). Each vertical division is 10 dB;
each horizontal division is 2 kHz. The scale
on the spectrum analyzer on which these
photos were taken is calibrated so that the
log reference level {the top horizontal line
on the scale in the photos) reprasents

— 60 dBcftz and the baseling is

~ 140 dBcMz. Composite-noise levels
bemween —&0 and - 140 dBo/Hz may be
read directly from the photographs. The
sarrier is 2 kHz off the left edge of the
photographs. These photagraphs show com-
posite fransmitted nofse at frequencies 2 to
20 kiHz offset from the carrier. The Omni ¥V
has very geod composite-transm itted-naise
petformance.

Omni V’s microprocessor. As a result, the
display’s aceuracy, stated as =100 Hz at
25 #C, depends on how accurately the
Omni V's oscitlators are calibrated—and
this calibration may drift somewhat with
crystal aging, and as the Omm V warms up.
Used at room temperature on 30 meters, for
instance, the product review Omni V typi-
cally exhibited a frequency-readout error of
+40 Hz at cold start and + 110 Hzan hour
tater. Internal trimmer capacitors allow
recalibration and compensation for the
effects of crystal aging.

The Ommni V does not have an RIT con-
trol. As mentioned earlier, Ten-Tec intends
that Omni V users operate split in situations

where offset tuning is necessary.

o addition to its 23 memories, the
Omni V includes a “scraich-pa * memory
that can be used to storea single, tempotary
frequency/mode/ filter setection without af-
fecting the main memory channels. For in-
stance, the scratch pad can retain the
location of a pileup or a contest station
while you’re tuning up or down the band.
Pressing the VFO —+M key once saves the
current frequency, mode and filter settings
to the scratch pad; pressing the # — VFO
key once—with the memory tune (MT)
function off—recalls the scraich-pad infor-
mation.

Pressing the VFO —+M key twice in rapid
succession stores the current frequency,
mode and filter settings in one of the
Ormini V's 25 main memories—the next avail-
able memory location, in ascending order.
If this operation fills the [ast available
memory, the right-most decimal point in the
display lights, and the keypad-annunciator
beep sounds at a lower-than-usual pitch, it
all memories are already full, the current
frequency/mode/filter setiings are not
gaved, and the annunciator beep sounds at
its lower-than-usual pitch. At this point, one
or more memories must be cleared before
mare settings can be stored.

Selecting between the Omi V’s 25 main
memories involves pushing the MT key and
tuning bidirectionally through the memories
with the main-tuning knob. This displays
each memory's stored frequency {but not
filter and mode settings) without changing
the frequency/, filter/mode settings cuwren thy
in effect. When you find & memory chan-
nel you'd like to use oOr clear, press
M —>VFO fo load that memory’s settings
into the current YFO, or CLRICLK (o clear
that memory. All the memories can be
cleared at once by pressing the CLR/CLK key
while turning on the rig’s POWER switch.

If youw're used to the memary systerns
found in cutrent imported transceivers, the
Omni V’s memery systern takes some get-
ting used 10. The Omui V’s mematies aren’t
tunable, and are identifiable only by their
stored frequency. Once mastered, however,
the Omni V’s memory sysiem is a powerful
operating aid.

On the Air with the Ompi \4

Receiving

With the 6.3- and 9-MHz, 500-Hz-wide
filters selected (.50 and NAR pressed), the BP
and PBT controls adjusted to coincide with
the received-signal pitch, FADE turned al!
the way to the right (that is, fully selecting
the Omni V's audio filtering, with no wide-
band audio mixed in} and TONE adpusted
for maximum high cut, the Omni ¥ provides
top-notch CW reception. The Omni V's CW
offset, fixed at 600 Hz, is, to my ears, MOLE
pleasant to copy than the 700- to 800-Hz
CW receive pitch engineered into many
ME/HF-transceivers. The Omni V also does
a good job receiving S3B,

The Omni V's AGC ““feel” is excellent
regardless of whether FAST ot stLow AGC

decay is selected—no popping here!l The
AGC returns the receiver to full gain after
about 0.2 seconds in FAST and after 2
seconds in SLOW.

As shown in Table 1, the Omni V's
seceiver perfarmance is excelient. The review
rig was used for casual operation and W
and SSB contesting, and the receiver held
up very well in these operating environ-
ments—including wall-to-wall contest
gessions.

The Omni V's complement of QRM-
fighting controls s varied and effective. In
narrow CW reception, the PBT control
functions like the IF SHIFT controls on most
other transceivers; on SSE, it functions as
a variable-[F-bandwidth control. The audio
noTeH filter cuts single-frequency hetero-
dynes by more than 30 dB. Critically
valuable Tor CW reception, the BP control
adjusts the center frequency of the Omni V’s
band-pass audio filter from 220 to
(700 Hz.! Also of criticat vatue in W
reception, the FADE control adjusts the mix
of wideband and band-pass-filtered audio
from all wideband, no band-pass (FADE all
the way to the left) to all band-pass, no
wideband (FADE all the way to the right).
The Omni V's band-pass audio filter is a
pleasure to use. 1t usefully sharpens the rig’s
audio response on CW without tinging
significantly. Audio output from the
Omai V is plentiful, and the rig’s audio-
power-amplifier chip is acceptably quiet.

The Omni V’s noise blanker is effective
on a wide vatiety of noise sources, from
ignition noise o power-line noise to the
over-the-norizon backscatter radar (the
“woodpecker'').

Transmiiting

As shown in Table 1, the Omni V’s traps-
foitter specs corpare favorably with those
of other contemporary radios. Ten-Tec rates
the Orni Vs transinitter for up to 200 watts
input in all modes, with a key-down limit
of 20 minutes; no cooking fan is required.
The rated key-down time is unlimited if you
use an external cooling fan to force ir
through the fins of the rear-panel heat sink.
An external fan is probably a good idez even
if you don’t intend to push the Omni V’s
300-watt-input limit; the Omni V runs quite
warm during extended RTTY operation at
the 40-watt-output level.

(RPers and amplifier ownexrs alike can
take advantage of the Omni V's adjustable
power output. The review rig puts oul as
little as 3.5 watts with RF PWR set to minj-
. lts adjustable RF output makes the
Omni V compatible with modern linear
amplifiers that require only 30 to 50 watis
of drive. Although the Omni V does not if-
clude an ALC ontput for confiecton to
external amplifiers, this is not 2 serious

Ten-Tec states that the —6-08 bandwidth of this
fihar is 35% of its canter frequancy; this equates
to 77 Hz at a canter frequency of 220 Hz, and
505 Wz at a center frequency of 1700 Hz, At the
Omni V's 800-Hz-CW-offset raceiving pitch. the
tiand-pass filter therefore should be roughiy 210 Hz
wide at -6 dB.
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omission because ALC is a second-rate
solution to the problem of amplifier
overdrive.?

Tuning up the Omni V is easy, First, set
the METER switch to FWD, press the TUNE
key and adjust RF PWR control for the
desired output power. That's all there is to
CW tune-up. For LSB or LSB operation,
speak into the mike in a normal voice and
advance the Mic control until the ALc LED
just lights on voice peaks,

Using the Omni V’s speech processor
involves adjusting the MIC and RF PWR con-
trols as above, pushing the PROC switch and
advancing the PROCESSOR control until the
multifunction meter’s needle centers in the
black area of the PROC scale on voice
peaks. (You may also need to reduce the
mike gain so the ALC LED lights only on
voice peaks.) The mic and PROCESSOR
controls interact a fair amount, and the
correct settings vary by band. The effects
of the processor can be heard via the built-
in speech monitor eircuit; the monitor
makes proper processor adjustment easy. |
used a moderate amount of processing in
all of my SSB work with the Omni V, and
I received favorable audio-quality reports.

Full-break-in CW operation is standard
on the Omni V, with receiver recovery speed
adjustable to” FAST or SLOW via the osK
push button. The Omni V’s fast QSK
sounds thumpier than the QSK in other
Ten-Tec radios I’ve used, but is still superior
to most other coarrent rigs. The SLow
QSK setting smooths everything out and is
usable for most operating conditions. The
Omni V's break-in works equally well in
single-frequency and split operation,

Because QSK is the Omni V’s only CW
TR-switching mode, the PTT line is disa-
bled during CW operation. This means that
the transmitter cannot be hard keyed (held
in the transmit modej. This is usually no
trouble (once you've used Ten-Tec QSK,
would you go back to anything else?) but
is a problem when using unconventional
accessories or external transverters.

The Qmnpi V's mandatory QSK also dis-
allows keying only the sidetone oscillator for
zero-beating or keyer adjustment. Ten-Tec's
service department can, however, provide
information on a simple modification that
allows you to hard-key the rig on CW.

By means of relay contacts accessible via
the rear-panei RELAY jack, the Omni V can
control external power amplifiers that do
not feature QSK operation. The control-
relay dropout delay is set via an internal cop-
trol. In such an arrangement, the Omni ¥
operates QSK, but the external amplifier is
switched in and out as in semi-break-in
operation. The relay, which is a bit noister
than i'd like, controlled my 3CXB300A7

? Sea R. Measures, “Amplitier-Driver Compati-
hility,” QST, Aor 1989, pp 17, 18 and 21.
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amplifier well. The Omni V is compatible
with the TR-switching requirements of all
current MF/HF digital modes.

Most current Amateur Radio transceivers
include circuitry that reduces RF output
power in response to rising SWR. The
Omni V doesn’t, Instead, it includes cir-
cuitry that limits the final-amplifier collec-
tor current to 20 amperes, maximum. if you
can't achieve full power output with your
Omni—the aALc LED comes on when
current limiting occurs—it’s likely that your
antenna svstem does not look like a 50-0
resistive load to the transceiver.

‘The Operator’s Manual

The Omni V’s 150 + -page manual con-
tains detailed descriptions and schematics of
every circuit board in the rig. Ten-Tec
engineers designed the Omni V to be field
serviceable—unlike many modern “do-
everything” radios—down to the board
level, They succeeded admirably. The
manual’s operating-instruction section is not
45 strong 4s its technical pages, however,
providing little more ¢than enough informa-
tion to get a user up and running. Certain
features, such as the finer points of split-
frequency operation (especially text describ-
ing how to use the dual VFOs in place of
an RIT function}, passband tuning, and the
functions of available options, are sketchily
explained. This rough edge is smoothed with
an information packet entitled Omni ¥,
Model 562 Supplementary Data, which is
now incorporated into the operator’s
manual. If you own an Owmni V that didn't
come with this document, contact Ten-Tec
for a copy.

Accessories

The Omni V has easy-to-install optional
filters. For the 6.3-MHz IF, filters of 1.8,
0.5 und 0.25 kHz bandwidth are available.
For the 9-MHz [F, filters of .23, 0.5, or
[.8 kHz can be installed {one at a time),
The 6.3-MHz-IF filters plug into the
passband-tuning board, and the narrow
filter plugs into the 9-MHz IF board. The
review radio was equipped with 2.4, 0.5 and
0.25-kHz filters in the 6.3-MHz IF and g
0,5-kHz filter in the 9-MHz IF. Filter selec-
tion is independent of operating mode. Any
filter (or cascaded combination) can be
selected on any mode, This is especially
useful when operating RTTY.

Also available are the Model 256 FM
board, the Model 257 voice-readout hoard
(announces the displayed frequency), the
Model 301 remote tuning encoder (an out-
board knob in a case attached to a 6-foat-
long cord that plugs into the rig’s RS232 IN-
TERFACE jack and functions in parallel
with the main-tuning knob), the Maodel 259
ALC annunciator (useful for visually im-
paired operators, the annunciator beeps
when the Omni V’s front-panel ALC light
comes on}, and various microphones and
keyers.

The Ommi V is *plug-and-play’” with the
Hercules, Ten-Tec’s compact solid-state
amplifier. Used together, the two can

provide 500 W of no-tune, full-break-in RF.
Service

Ten-Tec has repeatedly earned its repu-
tation for service that's second to none. We
had a couple of occasions to test this repu-
tation with the review rig.

The optional 9-MHz-IF, S00-Hz filter we
ordered and installed in the review rig was
defective. A single phone call to Ten-Tec
brought a replacement filter, shipped the
same day, and a request that we ship them
the defective filter upon receiving the new
unit. The replacement filter, which works
fine, came a few days later. Bravo,
Ten-Tec!

Oit of the box, the Omni V’s display
produced a high-pitched whine that was
clearly audible to most people with
reasonably sensitive hearing. Ten-Tec
solved this problem by modifying the
display-multiplexing circuitry i rigs made
after the fail of 1989, Anyune with an af-
fected radio can return it to Ten-Tec for
a no-charge modification (less the cost of
shipping the rig to the factory).

One truly odd problem with the Omni V
turned up during lab testing. In one seg-
ment of the 10-meter band, the radio had
high-level close-in spurs on transmit. Turn-
ing the tuning knob while transmitting
made the spurs go away. This time, ‘Fen-
Tec needed a couple of weeks to fix the
problem. Two traces on a circuit board
were shorted by a hairline copper fragment.
‘Ten-Tec’s repair folks called us with regu-
far progress reports during the trouble-
shooting process, and they were always
patient and willing to answer all of our
questions. [t’s their judgment that this
problem was a fuke occurrence with the
review rig.

Rough Edges

As discussed in the manufacturer’s
Omni V, Model 562 Supplementary Data,
the Omni V has an unusually large number
of receiver spurs: By actual count,
56. . .can be heard within the allocated ham
bands, without an antenna. All but 13 of
these birdies are S-1 or less and disappear
when an antenna is connected and therg is
signal propagation. Nine of these, that can
be heard at 5-3 or 50, are spread through-
oui the ten meter band. The other 4 are at
1.6, 3.999, 21.332 and 21.363 MHz.”

In the review rig, 1 counted 83 spurs on
the 10-meter band alone, with a few in the
83 to 87 range. As Ten-Tec states, however,
most are so weal that they disappear into
the noise when an antenna is connected.
Realizing that few hams operate without an
antenna, 1 don’t consider the Omni V's
quantity of receiver-spurs to be a fatal
rough edge.

During SSB or wide-IF-bandwidth CW
reception (with the TONE control adjusted
for minimal high cut and B turned all the
way to the left), the review Omni V showed
an undesirable trait: wideband IF noise that
“bursted’* with AGC onset. Annoying with
hi-fi headphones, this effect could be



minimized by adjusting the TONE control
for maximwm high cut, and ail but elimi-
nated by configuring the receiver for
maximum-selectivity CW  reception {as
described in On the Air with the Omni V),
Ten-Tec found that this noise resulted from
an undesirably high-level inaudible spur at
the input of the rig’s [F amplifier. Their fix
for this includes changing three compo-
nents, and has been incorporated in
production units since the spring of 1990
(contact Ten-Tec for more information if
you have an Omni V made before then).
This fix entirely eliminates the problem, as
confirmed in the ARRL Lab.

The Model 961 power supply/speaker in-
troduces significant 120-Hz hum into the
Omni V's audio circuits when placed near
the radio (especially on the left side). The
supply must be placed as far from the rig
as is practical to minimize this problem,

Although the Omni V has an RS8-232-C
interface and can be computer controlled,
the operator’s manual documentation of
this function is sparse. (Most manufacturers
of current MF/HF transceivers don’t docu-
ment their products’ computer controllabil-
ity any better.—£d.) Diagrams show how
to connect the Omni V to IBM® PC,
Apple? Macintosh®, Commodore 64™ and
128, and Apple //¢ and //e computers; text
and diagrams detail the Omni V’s RS-232-C
connector board; and a table lists command
codes for the Omni Vs computer-control-
lable functions. “For further information,”
says the manual, “refer to the programming
information supplied with your software
package.”

Druthers

A rig’s rough edges are one thing; its
users’ druthers are another. With Ten-Tec’s
stated Omni V design goals in mind, the
reviewers proposed this Omed V ““wish ltst™:

NTOZ:

* Add a direct-frequency-entry keypad.

* Modify the AF-gain-control circuit to
distribute its control range over mote
degrees of arc.

* Move the MONITOR LEVEL control to the
front panel.

¢ Consider adding AM transmission and
reception.

WJiZ:

¢ Add a means of indicating memory
channel number.

* Adjustable display intensity would be
a help in low-light situations.

» Adjustable tuning-dial drag, and/or a
dial-lock ¢ircuit, would help fumblers like
me make better use of the Omni V’s ultra-
smooth, low-torque tuning feel,

NJ2L:

® Variable CW offset {and sidetone pitch
that tracks it), an IF notch filter and variable
IF bandwidth during narrow CW reception
would go a long way toward making the
Omni V the radio of choice among con-
testers.

s Adjustable transverter-output level

would make life casier for VHF/UHF weak-
signal enthusiasts and contesters.

The Botiom Line

Does the Omni V hit its target of provid-
ing superlative ham-bands-only perfor-
mance for DXers and contesters? In my
opinion, the answer is: DXers, the edge of
the bull’s-eye; contesters, approaching the
bull’s-eye.

In terms of phase noise (or, as we
measure it, composite noise, which is a com-
bination of phase noise, broadband ampli-
fier noise and close-in spurs)—the Omni V
is one of the best transceivers you can
currently buy,

In the area of basic radio performance,
the Omni V shines. This isn’t a backhand-
ed complement: You can pay close to a
kilobuck for one radio that comes with, for
example, distorted weak-signal CW audio
as standard, or another that has receiver-
audio that rolls off well below 2 kHz. Good
basic radio performance is, amazingly,
something you usually have to buy more
than a basic radio to get!

Where the Omni V falls short of hitting
the bull’s-eve for DXers and contesters is
in value-added Features long termed befls
and whistles but now considered by com-
petitive contesters and DXers as necessities,
Memories—callable, handlable and identi-
fiable by channel number, and preferably
tunable—are one such necessity; RIT—not
just in function, but in fact—is another.
Another is variable CW offset {and side-
tone pitch that tracks it), Solitary hunt-and-
pounce DXing is tading somewhat; net-
worked, computer-aided, frequency-agile,
PacketCluster™.assisted DXing is rising.
This goes double in contesting, in which a
rig (and its operator) must be able to be
cverywhere at once or sit on one frequency
and comb z kilohertz or two for callers—
with equal facility.

vany hams who demand exceilent ham-
bands-only radio performance, but who
find the space-shuttle-cockpit aspect of
other high-end transceivers intimidating,
will find the Omni V 1o be their cup of tea.

Manufacturer’s suggested retail price:
Omni V, $2245; Model 961 power supply/
speaker, $230; Model 256 FM module, $65;
Model 257 voice synthesizer, $89; Model
239 ALC annunciator, $39; optional crys-
tal filters (6.3- and 9-MHz IFs}, $74 each;
Model 301 remote frequency control, $75;
Modet 705 desk microphone, $83,
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SOLICITATION FOR PRODUCT
REVIEW EQUIPMENT BIDS

[In order to present the most cbjective raviews,
ARRL purchases equipment off the shelf from
Amateur Radlo dealers. ARRL receives no
remuneration from anyone involved with the
sale or manufacture of items presented in the
Product Review or New Products colurmns.
k]

The ARRL-purchased Product Review

equipment listed below is for sale to the
highest bidder. Prices quoted are minimum
acceptable bids, and are discounted from the
purchase prices,
Yaesu FT-470 hand-held YVHF/UUHF FM
transceiver with technical supplement {see
Product Review, Sep 1990 OS7). Mini-
mum bid: $318.

AEA AT-300 antenna tuner (see Product
Review, Aug 1990 Q87). Minimum bid:
$144,

AEA MM-3 keyer (see Product Review, Jul
1990 ST} Minimum bid: 5137,

ICOM IC-725 160-10 meter transceiver
with optional 500-Hz CW filter (see
Product Review, Mar 1990 Q57). Sold as
a package only. Minimum bid: $653.

Sealed bids must be submitted by mail
and must be postmarked on or before
November 27, 1990, Bids postmarked after
the closing date will not be considered. Bids
will be opened seven days after the closing
postmark date. In the case of eqgual high
bids, the high bid bearing the earlest post-
mark will be declared the successful bidder.

In your bid, please clearly identify the
itemn vou are bidding on, using the manufac-
turer’s name, model number, or other
identification number, it specified. Each
item requires a separate bid and envelope.
Shipping charges will be paid by the success-
ful bidder, FOB Newington. The success-
ful bidder will be advised by mail. No other
notifications will be made, and no informa-
tion will be given to anyone regarding final
price or identity of the successful bidder.

Please send bids to Bob Boucher, Product
Review Bids, ARRL, 225 Main St,
Newington, CT 06111,

|
—————————————————————————
CLARIFICATION: GARANT
ENTERPRISES GD-§8 PRODUCT
REVIEW

September 37T carried a review of the
CGarant Enterprises GD-8 Antenna. The
review should have made clear that only the
500-watt version of the product (Model
number GD-8/500) was reviewed. The
comments contained in the review do not
necessarily pertain to the 2000-watt version
of the product.

The $17.19 collected by the US Postal
Service upon delivery of the package con-
sisted of $13.94 customs duty and a $3.25
handling charge for collecting the duty.

The manufacturer states that his product
is the same as that described in the Appen-
dix on pages 33-34 of August 1990 QST.
Readers may wish to review that Appen-
dix, and the article it accompanies, for fur-
ther information on this general type of
antenna. The manufacturer also notes that
he expressly does not recommend the use

of RG-58/U coaxial cable. B ]
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Hints and Kinks

Conducted By David Newkirk, WI1Z
Assistant Technical Editor

TEAMING THE W6OWP KEYING
INTERFACE WITH THE HEATHKIT
HW-101 TRANSCEIVER

1In April 1987 ST,! F. A. Bartlett,
W6OWP, described a circuit capable of
eliminating first-character distortion
{shortening) that occurs during semi-break-
in (keyed YOX) CW operation with some
transceivers. Teaming the circuit with my
Heathkit® HW-101 involved a few modifi-
cations that may be of interest to others
who intend to use the interface with older,
tube-based transceivers. Here’s how |
modified the two to work together.

Fig 1 shows the additional circuitry
necessary to connect the interface’s PTT-
control line to VI12B, the HW-101"s TR-
refay driver, 2D, unused in the original
interface circuit, is put to work here.

The original interface was designed to be
powered from a 13,5-V de source in its as-
sociated transceiver. Such a supply is un-
available in the HW-101, so [ used the
circuit shown in Fig [B, deleting the 9.1-V
Zener diode, 200-0 resistor, and 0.1- and
200-pF capacitors that provide 9.1-V de
from [3.5 V in the original design.

Construction and Installation

I decided to build the interface into the
transceiver on a Radio Shack® 276-150
Multipurpose Board. This board has ample
room t0 accommodate the original inter-
face circuitry (including the MARK and
SPACE pots) and the additional parts called
for in Fig 1A.

! mounted the interface board on the
HW-101’s main chassis, 374 inch to the
right of the cage containing the rig’s 6146
amplifier tubes and over the 5/8-inch-
Jdiameter access hole, which also allows
wiring to the underchassts circuits. An alu-
minum bracket, 3 x 2 inches in size with
a 174-inch flange, supports the board.
Position the board on the bracket so the
MARK and SPACE pots are accessible for
easy adjustment.

T built the power supply underneath the
chassis on the vertical partition that
supports the coil compartment. A bolt
suitable for mounting the 7808 regulator is
available 3-1/2 inches from the rear of the
chassis. Other power-supply paris are wired
to a terminal strip mounted over the
grounding lug for the socket of RL2 {one
of the HW-101"s TR relays).

The HW-101"s KEY-jack wiring must be
modified because the interface unit’s keying
transistor (Q2, an MPSA42; sce the article
cited in note 1) must pperate grounded-
collectar, with its emitter connected to the
HW-101’s keyving line. Lift the black/white
wire at the tip terminal of the HW-101"s

'F. Bartlett, A CW Keying Interface,” QST, Apr
1987, pp 51-53,
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Fig 1—Jim Zvolanek modified F. A. Bartlett's CW keying interface for compatibility with a
Heathkit HW-101 transceiver as shown at A. New power-supply circuitry {B), powered by
the HW-101's 12.6-V ac heater supply, was necessary, too. Resistors are a-W, carbon-

film units, See text.

KEY jack and connect this wire to Q2's
emitter. Then run a wire from the
HW-101’s KEY-jack tip terminal to the
cathode of D6 in the interface circuit. This
completes the modification.

Follow the adjustment procedures
described in the original article, and you’re
ready to operaie.—Jim Zvolanek, W9AG,
3827 W 83rd Pl Chicago, IL 60652

MAKE YOUR OWN (QRP CARRY-ALL

[7) One of the great things about QRP is
that it really opens up the possibility of go-
anywhere operation. Recently, I've been
taking my gear with me in style in my QRP
Carry-All bag (Fig 2). Besides holding my
gear, it’s a great way to ‘‘fly the flag”
because it displays the League diamond and
a Michigan QRP Club patch. The Carry-
All makes a home construction project that
requires absolutely no debugging and no
test equipment!

An uncle in England gave me a British
school bag—similar to an American canvas

knapsack—ihat was just the right size for
my WTEL transceiver, battery box and
assorted portable-operation-materials kit
that I've assembled for my QRP ramblings.
I based the QRP Carry-All on this bag. The
assembly instructions? Simply dress it up
with a couple of patches!

You don’t even need to sew. Acquire a
suitable bag or day pack. Then, using iron-
on adhesive (intended for hemming
garments, and available at fabric stores and
variety-store notions counters), apply ham-
radio-related patches to the bag. Such
patches are available from many sources;
ARRL sells an eye-catching ARRL-{lag
patch, as well as ARRL-diamond patches
of two different sizes. The Society of Wire-
less Pioneers and other organizations also
affer beautiful patches.

When not toting a portable station, the
QRP Carry-All is also great for holding
small hamfest purchases. Carried during air
travel, the bag invariably attracts the atten-
tion of other traveling hams, who stop by



Fig 2—Doug Stivison's QRP Carry-All (left}
is just the thing for toting 2 compact,
battery-powered QRP station (below} into
the sticks. Those ham-radio-related patches
aren't just for show: Especially on air trips,
their “Amateur Radio Spoken Here”
message lets other traveling hams know
that another of their own is near.

for conversation. Combined with my wind-
breaker, which sports Society of Wireless
Pioneers patches, the QRP Carry-All has
spariced many impromptu meetings.
-~ Doug Stivison, NRIA, 45 Norman Rd,
Upper Montclair, NJ 07043-1933

AAA NiCds IN AN AA CHARGER

12 My 2.meter hand-held uses AAA
NiCds, but my charger only takes AA
cells, Although adapters are available, 1
found a cheap and easy way to fit AAA
cells into my AA charger.

Remove a piece of the outer jacket—a
section slightly longer than an AAA cell—
from a length of scrap RG-8 cable. Slit the
piece lengthwise and slip it over the cell to
be charged. The jacket acts as an expander
and aflows the AAA cell to fit snugly inan
AA charging well. As necessary, adjust the
expander’s length (perhaps with the addi-
tion of a metal spacer between the nega-
tive end of the cell and its corresponding
charger electrode), to assure solid contact
between the cell and the charger electrodes.

This technique can also be used to install
AAA cells in AA-cell battery cases.
—Fred Devenish, GSUP/VE7BBD (SK)
Once you've successfully fitted AAA cells into
an AA-cell charger, the next thing to ensure

is that the AAA cells charge at a rate appropri-
ate for their capacity.—Ed.

LONGER LIFE FOR YOUR QUAD
ANTENNA

[} Having kept a quad antenna up and
working for approximately 25 vears, I'm
sometimes asked how it’s done. Sad

experience has been my teacher! My first
guad was a W2AU design. It worked very
well, but its 20-meter element, and some-

times its 135-meter element, required
periadic patching because of ice- and wind-
related flexing. Typically, element-wire
breakage occurred at the element
corners—where they’re supported by the
quad’s spreaders, Adding a two-wire
strengthener (see Fig 3A} at each element
corner solved this problem.

Teflon® -insulated wire is a better choice
than stranded bare wire, Oxidization of the
auad’s original stranded coppet wire was
the reason for this: Ten or so years ago,
{ noticed that the quad's elements had
turned green, and [ took this as a sign that
weather was taking its toll. {(The quad’s
electrical performance was not affected.)
Discovering that Teflon-insulated wire was
available in odd lots at flea markets, [
bought some. (It helped that i wasn’t fussy
about insulation color!)

The stock guad’s spreaders were tied
together (Fig 3B) with 50-pound monofila-
ment {nylon} fishing line, which deteri-
orates in sunlight because of ultraviolet
bombardment. T replaced it with more-
durable cord ?

My quad uses tapped-coil inductive
reflector tuning. I replaced its Miniductor
coils with home-made, l-inch-ID coils
wound of no. 12 tinned bus wire, (I wound

ENylon cord, especially that freated to improve its
resistance ta ultraviolet light, is much better than
monotilament fishing line for outdoor use;
Dacron cord |s even better. Bacause it deteria-
rates rapidly in ultraviolat light, avoid using pofy-
propylene lines in sunlit locations.—£d.

each coil on a l-inch-diameter temporary
form, removed it from the form and
slipped it into position on its respective
quad insulator.) Feeling that tapped
coils—whether their umused turns are
shorted or left open—introduge loss, |
tuned the quad retlectors by adjusting the
tuning coils’ furn spacing as necessary,

I haven’t had to repair my quad since I
performed these maodifications almost 15
years ago.—Pau! T. Aikins, K20Z, 56
Ormsay Si, Park Ridge, NJ 076356

No. 14 Stranded Copper or
Teflon = Ingulated Wire
Glement

4

Fibergiass
Spreader T

(A} /’
Two No, 12 or 14
// / Strengtheners - L
/ (See Caption)

- Cord
(Four Places)

“_—'_M‘“'L_\_
- ]

N v

1

{8

Fig 3—With its elements constructed as
shown at A, Paul Atkins’s gquad has sur-
vivad for over a decade without being
kayoed by the weather, Although bare no,
14 stranded copper wirg 15 shown for the
elements, Teflon-insulated no. 14 stranded
copper is better choice hecause of its
greater strength and weatherproofing. (If
you use insulated wire, take care not to
nick the wire's strands when removing its
insulation for soldering. If possible, use a
thermal stripper to do this.)

Each corner strengthenst consists of two
pieces of no. 12 or 14 bus wire 14 to 16
inchas long. After cleaning the element
wire until it’s bright and solderable, twist
on one strengthener wire. Twist on the
second strengthener wire in the other direc-
tion. Using rosin-core solder and a solder-
ing iron hot encugh to heat the work
thoroughly, solder the three wires together.
Complete the job by ¢leaning the joint to
remove whatever rosin remains. The
finished strengthener can be wrapped with
tape as required.

B shows the spreader-to-spreader lings
Paui replaced with cord. See text and
note 2. CLL]
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Technical Correspondence

Conducted By Paul Pagel, N1FB
Associate Technical Editor

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

AN IMPROVED INPUT CIRCUIT FOR
PARALLEL-TUBE YHF POWER
AMPLIFIERS

[ A current trend in the construction of
multiple-tube VHF power amplifiers is to
use parallel rather than push-pull connec-
tion. Over the years, a number of articles
have appeared describing the use of two
(and even three) 4CX250s in parallel as
replacements for the venerable WiHDQ
“plumber’s delight™ push-pull pair on 144
and 432 MHz.'* The primary advantage
of the parallel-tube circuit is that it greatly
reduces the effects of tube and plate-circuit
imbalance, which can lead to nonlineari-
ties in push-pull operation.

In the input circuit of a typical parallel-
tube amplifier, the grids of both tubes are
connected in parallel and matched to
30 ohms with a double-tuned, link-coupled
circuit (see Fig 1), This circuit has virtually
no latitude for balancing drive between
tubes, thus eliminating one of the main
advantages of parallel connection, A simi-
lar situation exists for amplifiers using
cathode-driven tubes such as the 8874 or
3CX800A7, Parallel connection of tube
cathodes is okay at MF/HF, but can lead
to problems at VHF and above. An addi-
tional problem encountered when cathodes
are connected in parallel is increased
difficulty in metering the individual tube
currents—a must when tubes are so
expensive.

An input circuit that we recently tried
with a parallel-connected pair of
3CX800ATs for 144 MHz is shown in
Fig 2. BEach tube cathode is matched to
50 ohms using a network that also provides
a series input capacitor for dc blocking.®
The two S0-chm ports are fed in phase
using a lumped-element Wilkinson power
divider. The divider also provides up to
30 dB of port-to-port isolation, eliminating
any possibility of push-pull modes between
the tubes. A transmission-line Wilkinson
divider or transmission-line ring hybrid
would also work here.® Grid- and plate-
current meters are provided for each tube,
to allow monitoring the power split
between the tubes,

1E. Tilten, A High-Efficiency 2-Mater Kilowatt,”
QST, Feb 1960, pp 30-33.

2R, Knadle, “A Strip-Line Kilowalt for 432 MHz,”
QS8T, Apr 1972, pp 49-55 (see Feadback, Jul
1972, p 47).

33. Gross, “A Paralle! 4CX2508 Amplifier for 144
MHz,” QST, May 1975, pp 11-14.

4D. Dabricic, A Three-Tube 4CX280B Linear
Amplifier,” ham radio, Apr 1887, pp 63-72.

D). Meacham, "'A High-Power 2-Meter Amplifier
';J?i? the New 3CX800A7," QST Apr 1984, pp

¢T. Pattis, ""HY-brid Hl-power,” QEX, Jan 1990,
pp 13-14,
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Fig 1—This input circuit offers no consig-
tently reliable method for balancing the
drive between the two parallel-connected

tubes.

During initial tune-up, SWR meters are
inserted into each cathode port and the
input circuits are tuned for best match and
balance between the tubes. If the tube gains
are badly mismatched, 50-ohm attenuation
can be inserted at the input port of the
higher-gain tube, The completely separate
cathode de circuits also allow bafancing the
resting current of each tube by using
different-value Zener diodes for D1 and
D2, should this be necessary. 03 and D4
keep the plate meters from shorting the
grid-meter circuit.

There's no reason that this concept can’t
be extended to use three or even four tubes
in parallel provided that the proper multi-
port power divider is used.

After struggling for years with various
push-pull and parallel schemes on 2 meters,
we’ve found this approach to be a breeze.
Amplifier balance and stability are excel-
lent, and the extra dissipation provided by
two tubes gives plenty of performance

RF PDrive

%1 (50 M Mz ’
— O -
* b3 M3 4 M4 D4

“ lm " Py ‘{I;:z\—’
B_

Fig 2--With this input circuit, drive balance is achieved easily. For 144 MHz, the two
inductors laheled L each consist of 4 turns of no, 20 enameled wire, 1/8 inch diam,
1/2 inch long with a total winding length of 5/8 inch.




margin even for contest and EME opera-
tion.—Dave McGee, N3AHF, and Bob
Evans, KS2D, c/o David Sarnoff Research
Center, CN5300, Princeton, NJ 08525

SPACE ENVIRONMENT
LABORATORY PUBLIC
COMPUTER BBS

[1 The Space Environment Laboratory in
Boulder, Colorado offers a free public
computer bulletin board service that makes
solar- and radio-propagation-related infor-
mation available on a 24-hour/day,
7-day/week basis. Since my article describ-
ing this service was first published,” some
improvements have been made. (See the
New Books item below.—Ed.)}

The board’s host computer has been up-
graded to a faster, multitasking machine,
The telephone interface has been expand-
ed from one line to four, and the maximum
data rate supported has been increased
from 1200 to 2400 bauds. All of this
equates to faster, more efficient on-line per-
formance.

fD. Rosenthal, “"NQOAA's Spaca Environment
Laboratory Public Computer Bulletin Board
Service,"” QST, Aug 1989, pp 15-18.

This board features HF radio propaga-
tion reports and forecasts based on actual
operational experience during the previous
several hours. It also provides regular solar
reports containing more extensive data than
in the Geophysical Alert Broadcasts as well
as maximum usable frequency (MUF) pre-
dictions based on user-supplied geographical
coordinates and SESC-supplied sunspot
nuimbers. Recent archival solar and geomag-
netic activity data are also available.

To access this free service, call
303-497-53000. Communications parameters
are: 300, 1200, or 2400 bauds, 8 data bits,
one stop bit and no parity. The board is
completely menu-driven and there is an
extensive help section.

This board uses the Bell Standard for its
data communications. Many modems out-
side the US use other standards, so equip-
ment operating instructions should be
consulied before attempting to contact this
bulletin board from outside the US.
—David A. Rosenthal, N6TST, 840 East
Springer Ave, Ridgecrest, CA 93555

SAFETY FIRST!

{1 During construction of a miniature
QRP transmitter, 1 had to work without my

glasses 50 [ could focus while doing some
close-up work. When unsoldering a con-
nection, | was struck on my lower eyelid
by a small piece of solder, Because 1 nor-
mally wear glasses while soldering and
don’t usually do such close-up work any-
how, 1'd grown complacent to the poten-
tial danger.

if you normally don’t wear glasses, you
should wear some sort of eye protection
when soldering or doing other work in the
shop. Hardware and discount stores sell in-
expensive plastic safety goggles. The con-
sequences of damage to your eyes
outweighs the discomfort and incon-
venience of wearing protective equip-
ment.—Michael A. Czuhajewski,
WABMCQ, Box 232, Jessup., MD 20794
[Even if you wear glasses, unless they’re speci-

fically designated as safety glasses, you should
also wear safety goggles in the workshop.

Note: All correspondence addressed to this
column should bear the name, call sign and
complete addrass of the sender. Pleass include
your daytime telephone number. G

New Books

RADIO FREQUENCY USER’S GUIDE TO THE SPACE ENVIRONMENT SERVICES CENTER
GEOPHYSICAL ALERT BROADCASTS

By David A. Rosemthal and Joseph W.
Hirman. Published by the National Gceanic
and Atmospheric Administration Environ-
mental Research Laborafories, Space
Environment Services Center NOAA/ERL/
SEL-R/E/SE, 325 Broadway, Boulder, CO
80303, 1990 edition. Softcover, 8% x 1]
inches, 19 pages. Available free of charge.

Reviewed by Paul Pagel, NIFB

Amateurs who regularly monitor the
hourly Geophysical Alert Broadcasts trans-
mitted via US Government radio stations
WWYV and WWVH will be glad to hear
about this new publication. Recently
refeased by the National Qceanic and
Atmospheric Administration (NOAA), it’s
a user’s guide to the WWV/WWVH
45-second bulleting, The Guide provides just
about everything you need to extract the sur-
prisingly large amount of information the
bulletins contain. The data is broadcast at
[8 and 45 minutes past the hour, and can
prove especially useful to radio amateurs in-
terested in tracking events in the near-earth
space environment that affect the quality of
HF radio propagation.

First released in March 1989 as 4 User’s

Guide to the Space Environment Services
Center Geophysical Alert Broadcasts,' sup-
plies of that free 20-page booklet were
exbiausted within a week. The new Guide
reflects recent changes made in the
Geophysical Alert Broadcasts and focuses
on some of their radio-related aspects.
The organization responsible for the
Geophysical Alert Broadcasts is the Space
Environment Services Center (SESC), a part
of NOAA’s Space Environment Laboratory
in Boulder, Colorado. The SESC is the hub
of a worldwide data-collection network that
constantly monitors events on the sun and
their effects on the earth. Literally thou-
sands of inputs from sensor arrays—on
earth and in space—are combined with op-
tical and radio observations to provide a
continuous picture of conditions in what is
known as the solar-terrestrial environment.
Trained forecasters at the SESC examine
this up-to-the-moment data and correlate it

P, Pagel, A User’s Guide to the Space Environ-
ment Setvices Conter Geophysical Alert Broad-
casts,” QST, Aug 1989, p 60,

with longer-term knowledge to provide the
information in the Geophysical Alert
Broadcasts.

David A. Rosenthal, N6TST, holds an
Advanced Class license. Dave co-authored
the first edition of the Guide. He also wrote
a QST article that provides step-by-step in-
structions on how to use its information to
relate solar-terrestrial data to HF radio
propagation conditions.? (Also, see ““Space
Environment Laboratory Public Computer
BBS,” this page.} Co-author Joseph W.
Hirman, Chief Forecaster for the SESC,
drew on his own background and the
collected experience of the scientists and RF
propagation specialists with the Space
Environment Laboratory at Boulder.

This new publication is free. Get your
copy by contacting the Space Environment
Services Center at the address given in the
heading. Request NOAA Technical
Memorandum ERL SEL-80.

*D. Rosenthal, “NOAA's Space Environment
Laboratory Public Computer Bulletin Board
Service," QST, Aug 1989, pp 15-18,  EEE]
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WARC-92 Draft US Proposals

Released

The FCC seeks comments on recommended allocations
proposals: 7 MHz looks good, but 420 and 2390 MHz are

under attack.

By David Sumner, K1ZZ
Executive Vice President, ARRL

he Federal Communications Com-
mission has released the 150-page

text of its Second Notice of Inquiry

{NOI) in General Docket 89-554. The Com-
mission opened this proceeding late last
vear to provide a forum for public input
on the issues likely to arise at the World
Administrative Radio Conference (WARC)
scheduled to open in Spain on February 3,
1992, The agenda for this conference is
fimited in scope, but still could affect a
number of important frequency allocations
to the Amateur Serviee as high-frequency
broadeasters and a number of terrestrial
and satellite services seek new allocations,
The Second NO! includes specific draft
recommendations for proposals to be made
by the United States at WARC-92. No new
FCC rules will result directly from this
proceeding; rather, it is a part of the
process by which the FCC is determining
how the future needs of users (other than
the Federal government) of radio spectrum
in the United States can best he represented
at the conference. The FCC also is receiv-
ing input from an Industry Advisory Com-
mittee on which ARRL is represented. The
needs of non-government interests as
defined through this process must be blend-
ed with those of the Federal government
as defined through a parallel, non-public

process being conducted by the National -

Telecommunications and Information
Administration (NTIA). The third player
in the development of US proposals for
WARC-92 is the Department of State,
which will forward the coordinated
proposals to Geneva around June 1991 so
they can be translated and distributed to
the administrations of the member-
countries of the [nternational Telecommu-
nication Union (ITU) for study prior to the
conference.

[n response to the considerable time pres-
sure that exists, the FCC and the NTIA
already have coordinated their recommen-
dations on the majority of WARC-92
issues. These coordinated recommenda-

tions are reflected in the Second NOI.
Coordination on a particular issue does not
mean that the US proposal is cast in con-
crete; public inpuf can and, on some issues,
undoubtedly will result in changes being
made. Neither does coordination mean that
the position of Federal government users
may not change before adoption of the
final US proposals.

Responding to the Second NOI is the
best opportunity for the general public 1o
participate in the development of US
WARC-92 proposals. The deadline is
December 3, 1990, Here is an overview of
the major tssues identified in the NOI that
may directly affect amateur allocations.

HF Broadcasting and 40 Meters

The draft proposals call for an expan-
sion of the high-frequency broadcasting
bands by 1325 kHz in Region 2 (1125 kHz
in Regions | and 3). The difference in the
amount of proposed expansion between the
regions arises from a proposal to resolve
the decades-old incompatibility between the
Amateur Service in Region 2 and the
Broadcasting Service in Regions 1 and 3.

Historically, the Amateur Service was
allocated a 300-kHz band, worldwide, at
7000-7300 kHz. The increase in propagan-
da broadcasting on the eve of the Second
World War led to the introduction of
European broadcasting into the top part of
the band in the late 1930s. This move was
never accepted in Region 2, where the band
continued to be available only to the
Amateur Service in recognition of our con-
tinuing requirement for 300 kHz of spec-
trum around these frequencies. As recently
as 1979, during the World Administrative
Radio Conference held that year, broad-
casters tried to make 7100-7300 kHz a
worldwide broadcasting allocation without
providing any compensation to the
Amateur Service in Region 2. They failed
because amateurs were able to retain the
support of everv Region 2 administration;
not a single one broke ranks.

[n its WARC-79 proposals, the US had
suggested that the incompatibility at
7100-7300 kHz be resolved by shifting the
amateur allocation down by 50 kHz, to

©950-7250 kHz, and expanding broadcast-
ing allocations up by 150 kHz, making each
band exclusive, worldwide. This proposal
was not accepted by the conference because
it was felt that it would have too great an
impact on the fixed service (the present
occupant of the bands immediately above
and below the 40-meter band).

Preliminary US proposals contained in
the Second NOI once again call for the
creation of separate worldwide bands, this
time by a 100-kHz downward shift of the
amateur allocation to 6900-7200 kHz, and
a 100-kHz upward shift ot the broadcast-
ing allocation to 7200-7400 kHz, with an
additional broadcasting allocation of
7400-7525 kHz. The fixed service would be
reaccommodated elsewhere; the existing
secondary allocation to land mobile of
6900-7000 kHz would be retained, giving
us a sharing partner in this 100-kHz seg-
ment that would be more compatible than
the broadcasting presence in the 200-kHz
segment that we have now.

Will this proposal fare better with other
administrations than its 1979 counterpart?
That’s the big question. Broadcasters say
thetr needs are greatest in the bands below
10 MHz, but this is precisely where conges-
tion is also the higgest problem for the
other services and where, therefore, broad-
casting expansion would cause the most
problems. While there’s not much use
made of HF fixed services in North
America and western Europe, the same is
not true everywhere. Some administrations
have already let it be known that they’re
not enthusiastic about surrendering fixed
service spectrum.

In addition to 7200-7525 kEHz, the other
new HF BC allocations proposed in the
preliminary US proposals are;

5900-5950 kHz

9350-9500 kHz

11,550-11,630 kHz
13,800-13,900 kHz
15,600-15,700 kHz
17,450-17,550 kHz
18,900-19,300 kHz

These are expansions of existing bands
except for 18,900-19,300 kHz, which would

_be a new band. In all cases, the fixed ser-



vice would be giving up spectrum in favor
of broadcasting.

A feature of the preliminary US
proposals for HF broadcasting is that the
use of reduced-carrier single-sideband emis-
sion would be required after July 1, 2007,
which is also the date proposed for im-
plementation of the expansion bands (and
for the 40-meter realignment). By going o
58B with a carrier level 12 dB below peak
envelope power output, ach broadcasting
signal would occupy just half the spectrum
of a conventional double-sideband AM
emission; however, a new generation of
receivers with synchronous detection and
good filtering will bie required. Manufac-
turers would have 15 years to develop and
market such receivers at a price consumers
would be willing to pay. A number of pri-
vate US broadcasters are concerned that at
least some of their listening audience, for
economic or political reagsons, would not
have access tO new receivers.

420 MHz

WARC-92 will consider two issues that
may affect the 420-450 MHz band.

One item that barely made it onto the
WARC-92 agenda is consideration of a pos-
sible allocation below | GHz of up to 5
MHz to low-earth-orbit (LEQ) maobile
satellites **on the basis of appropriate shar-
ing criteria.”” To most WARC observers,
this language conveys that the allocation is
to be made only if the proponents of the
new system can show they can successfully
share with existing users.

The FCC has departed somewhat from
this philosophy, proposing that the stated
need for a new mobile-satellite LEQ allo-
cation be met in part by a 1-MHz uplink
at 930-931 MHz and a downlink at 420-
421 MHz. The irony of this particular
proposal is that the feasibility of 1LEQ satel-
lite technology was demonstrated in the
Amateur-Satellite Service! Shared, secon-
dary allocations of 148.0-149.9 MHz (up-
link) and 137.0-138.0 MHz (downlink) are
also proposed for this service; the uplink
is uncomfortably close to our most over-
used VHF band, so this also hears
watching.

The second 420-MHz issue for WARC-92
will not come before the conference as an
allocations issue, exactly, Interest in wind
profiler radars is building, but when they
operate near 404 MHz they cause inter-
ference to satellite systems in the 406.0-
406.1 MHz band. So, another place must
be found for them—perhaps several places,
near 50 MHz, 400 MHz and 1 GHz,
because different frequencies are better at
spotting different atmospheric characteris-
tics. The draft US proposals include a reso-
lution urging that the matter of appropriate
allocations be taken up at the next compe-
tent WARC following WARC-92, based on

CCIR technical studies, and that frequen-

cy assignments to wind profiler radars be

avoided in the 402-406 MHz hand. Also
proposed is a recommendation suggesting
a specific frequency (not identified in the
draft recommendation, but quite possibly
441 MHz) for interim implementation of
wind profiler radars.

If the interim recommendation does turn
out to be for a frequency in the 420-
450 MHz band, this is not necessarily bad
news for amateurs. Studies will need to be
made of the compatibility of present and
future amateur operations with the wind
profiler radars. Because they are designed
to radiate upward and to detect signals
being reflected downward, it may turn out
that the only problem is in the immediate
vicinity of the radar. More sharing of spec-
trum is bound to be one of the results of
WARC-92 and subsequent allocations con-
ferences; finding compatible sharing part-
ners helps ward oft the loss of allocations.

2390 MHz

The amateur 13-cm band extends from
2300 to 2450 MHz. In the US, the use of
2310-2390 MHz by aeronautical flight-test
telemetry has caused this segment to be
withdrawn from amateur use. Microwave
ovens and other industrial, scientific, and
medical (ISM) devices use 2450 MHz,
+ 50 MHz, and we must accept any inter-
ference they may cause. The NOI makes
it clear that this is not the end of the
challenges in this part of the spectrum,

NOt Text Avaiiable

An extract of the portions of the
FCC Second Notice of Inquiry in
General Docket 89-554 that relate to
the Amateur Service is available from
ARRL Headquarters. Send $2 for
posiage, duplication and handling.

Interest in allocations for future gener-
ations of land mobile systems, using digi-
tal technology and “*microcells’” to permit
intensive frequency re-use, is focused on
1700-2500 MHz, While there is a general
preference for the lower part of the band
(now used primarily by government and
private fixed microwave systems), the
amateur band may feel the pressure from
land mobile either directly or indirectly
(through reaccommodation of servicey dis-
placed from their preseni bands by land
mobile).

An even greater and more inunediate
threat has developed from digital audio
broadcasting, both satellite and terrestrial,
The Second NOI discusses three possible
options for the delivery of CD-quality
sound:

1) The use of 728-788 MHz, now used
by UHF television broadcasting in this
country, on a shared basis,

2) The use of 1493-1525 MHz, now used

for aeronautical flight-test telemetry. The
present occupants would be shifted to
2390-2420 MHz, and 1SM would be con-
fined to within 30 MHz of the 2450-MHz
center frequency.

3) The use of 2390-2450 MHz. With
narrowing of the ISM band and a possible
slight shift upward in its frequency, it is
thought that perhaps enough spectrum
could be freed up here to accommodate the
desired service, (Still, putting a4 consumer
service in a band where microwave ovens
presently operate, and are likely to oper-
ate until they break, is a bit mind-boggling.)

Even that isn’t the end of our problems
at 2390-2430 MHz. If the band is unsuita-
ble for either flight-test telemetry or digi-
tal audio broadcasting, the FCC says it
right be nused as a mobile-satellite uplink
band....

What Now?

Clearly, as radio amateurs we have our
work cut out for us. While the draft
proposals for HF are encouraging, we’re
not home free; we have to retain the domes-
tic support we’ve been able to develop while
building support overseas for an accepta-
ble solution to the 7-MHz compatibility
problem,

At 148 MHz, we have to make sure the
LEO proposal for 148-149.9 MHz doesn't
slip any farther south.

At 420-421 MHz, we have to marshal our
arguments for retention of the band. Ques-
tioning the need or the desirability of the
LEQ service proposed for this band is fair
play.

We must study the implications of wind
profiler radars, not only in the 420-450 MHz
band but possibly in the 50-3¢ MHz and
902-928 MHz bands as well.

We must build the strongest possible case
for the retention of the 2300-2450 MHz
band, and particularly for 2390-2450 MHz.
Plans for the future of the amateur satel-
lite program rely heavily on the 2400-
2450 MHz band, and especially on the
lower portion (as far as possible from
microwave ovens), We just gained that
band for amateur satellites at WARC-79;
did we =arn the band only to lose it little
more than a decade later?

Finally, we can’t be complacent about
the HF bands below 22 MHz or the bands
between 500 MHz and 3 GHz that haven’t
been targeted in the Second NOI. Just
because there are no specific proposals for
902-928 or 1240-1300 MHz, or for the
amateur HF bands other than 7 MHz, on
the table at the present time does not mean
they couldn’t eventually find their way into
proposals from the US or some other
administration.

By giving the public until December 3 to
comment, the FCC has given us more time
to respond than many thought we would
have. Now it’s up to us to make the most
of it. (HEE ]
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Calling Home from
Vietham—Part 1

Military Affiliate Radio System (MARS) stations

helped keep our servicemen in touch with
their loved ones during the Vietnam
War—but it wasn't always an easy job,
especially on “the other

end of the circuit.”

By Dennis R. Vernacchia, N6KI

8993 Covina St
San Diego, CA 92126

'd been a ham for about three vears
I when I graduated trom high school in

1965, and Vietnam was ¢n my mind,
After three semesters of college and a job
with New Jersey Bell, | ways drafted by the
Army in September of 1967,

I was assigned to Radiotelephone Opera-
tors school because of where myv name fell
in the alphabet, not because [ was a ham.
Because 1 already was proficient at copy-
ing Morse code and operating radios, I was
appointed an assistant instructor.

Our class of 200 graduated in April of
1968, and all but two of us received orders
for Vietnam. We were initially assigned to
Long Binh Replacement Depot, near Tan
son Nhut Airbase, to await assignments.
1'd been asking questions about getting
assigned to a MARS station, the facilities
for handling message traffic and phone
patches back to the US.!

When the last 15 of our original 198
radio operators got orders for the 101st
Airborne Intantry Division, we protested
mightily, to no avail, of course. After a
fortnight of jungle training, I barely missed
heing shipped to the Demilitarized Zone in
the north; instead, four of us were assigned
to Headquarters Co 3/306 Infantry
Battalion, We were heavily mortared the
first night.

After a few days of sandbagging bunkers

The Military Affiliate Radio Systern (MARS), while
not strictly Amateur Radio, includes many
licetised amateurs amang its members. Since
World War I, MARS nets operating just above
and below several amateur bands have refayed
messages to and irom US military persannel sta-
tioned overseas, often in countries that do not
permit third-party traffic by Amateur Radio.
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in the sweltering heat, [ decided to get a
wider view of the camp, known as Land-
ing Zone (LZYy Betty. We were on a
HU-foot bluff overlooking the South China
Sea, about 100 miles northeast of Saigon.

The 3000-foot runway was defined by a
dozen US units scattered along each side.
This camp was home 0 a thousand men,
half of whomt were in the field at any one
time. The perimeter was an uncomfortable

“The mast beautiful sight.”
MARS station, ABBAY, in a Ciuonset hut
with a Hy-Gain log-periodic antenna on a
37-foot pole.

The author’s
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300 feet from the west side ot the runway.

As [ walked across the north end of the
runway toward the perimeter, | noticed a
fenced-in compound with two prefabri-
cated metal buildings and antennas.
Toward the rear of the compound [ could
see 3 small sandbagged bunker and next to
it, 4 telephone pole with a 1wo-element
cubical quad antenna. 1 saw a Collins
KWM-2A and 3011 linear amplifier in the
bunker. | hoped this was 4 MARS station.

One of the men in the bunker, Pat
Yunker, was assigned to the LIS Army
Stratcom communications unit manning
the compound and was the chict operator
of the MARS station. | explained to Pat
how I got shanghaied into the 101st infan-
try unit and demonstrated my ability to
operate the Collins equipment. Pat con-
vinced my sergeant-major to let me oper-
ate the MARS station for 30 days, until the
101st decided what to do with me.

My platoon sergeant had already in-
formed me that no 101st trooper was going
to get a ““candy’’ assignment and that he
was going to get me **properly”’ assigned
in my infantry unit. It would take some
fancy footwork to avoid losing my MARS
position.

With Pat Yunker leaving and no replace-
ment available, the station had to be moved
outside the compound for security reasons.
Because the MARS station was required to
be operational 24 hours a day, [ had my
work cut out for me.

[ contacted Jack Winning, WA6WDB,
a civilian working on the base, Jack’s pre-

__ ABEAM
" L3 ENGLISH

SOUTH CHINA BEA



A Christmas to Remember
By Paul A. Scipiane, AA2AV

i spent Christmas Day, 1969, in Vietnam—in the ward at
326 Med, Camp Eagle, the base camp for the 101st Air-
borne Division—waiting to go over to the hospitat ship USS
Repose ior surgery to repair & deviated septum.

At dawn the next day, several of my ward mates and |
were choppered out to the Repose, anchored five miles off-
shore in the South China Sea. When | came out of the
anasthesia, the doc told ms that the surgery had gone
“A-Okay.”

After hreakfast, two Navy docters and a stern-faced Navy
commander strode into the ward o announce that there
had just been a major firefight near Quang Tri, We would
be shipped out to make room for the latest wave of Gl
casualties; by early afternoon we were back in the ward at
326 Med.

“'Okay, guys, this is the plan,” whispered the lanky
Spec 4 from Texas! drawing four of us into a tight circle to
shield our consgpiracy. “It's time ta call home. As soon &s
the nurse leaves, we'll stult pillows under our blankets an’
duck out the back door an’ down the hill to the MARS
station."

The plan sounded fine, excepi that two of the guys were
in casts and on crutches, the Texan was bent over from
surgery to remove shrapnel from his intestines, and | could
barely see around the bandages on my face. We headed
for ABBAAE, the MARS station operated by the 501st Sig-
nal Battalion. Between the four of us, we had the equivalent
of one working body.

ABSAAE wasn't particularly impressive from the outside:
st a typicat plywood-and-screen hooch, up on stilts a few
feet, with a tin roof.

“How lang a wait will we have?” | inquired of the PFC in
charge.

“Can't estimate that exactly,” a buck sergeant hollered
out from behind a crude wooden table covered with Colling
transmitters, receivers and lingar amplifiers. 'Propagation
ain’t so hot.”

As the four of us from 326 Med took our places along the
inside walls of the radio hooch, an amazing thing
happened. One by one, other Screaming Eagles began
giving up their places. "'We can always come back tomor-
row night. Looks like you guys need a call home more’n we
do. Merry Christmas.”

We were grateful for the gensrosity of our fellow Gls.
After a two-hour wait, | was behind the Texan and a fellow
from Indiana. As | entered the “phone booth,”" a makeshift

plywood enclosure with an Army telephone on a plywood
shelf and an ofd stool to sit on, | wondered if my wife and |
would be able fo recognize each other’s voices over the
10.000-mile shortwave connection.

“Okay, Sarge, the usual time limit is three minutes, but
you guys fram the hospital get five. Here goes.”

i was heartbroken when there was no answer from my
wife. We then phoned my parents’ house and | recognized
my Dad's voice on the other end, hollering for my mother to
crowd around the phone.

“Dad, how are you and Mom? Did you have a nice
Christmas? Over.”

“What's {-h-a-t, | can’t quite miake out who's talking on
the other end. Can this really be Paul calling all the way
from Vietham? Qver.”

“Yes, Dad. it's really me, calling from Vietnam. Merry
Christmas from the fand of meonsoohs and rice paddies.
Over.”

"I'm still kinda confused at this end,” t heard my Dad
say in frustration. ‘“This is your father, Alfred Scipione, ot
Lewiston, New York, taiking. Over.”

When my Dad heard my laugh from 10,000 miles away
he knew it was really me and we were soon conversing like
pros, as the two MARS operators threw their send and
regeive switches.

After | tatked to my mother and hung up, tears filled my
eyes, out of ionsliness and because some wonderful hams
had volunteered their time and stations o give us a touch
of home. 1 stood in line another two hours, this time
reaching Linda. “Hi, Babes. Love ya’, Babes.” The 10,000
miles disappeared.

Arpund two in the morning, our foursome stumbled out of
ABBAAE and down the "road.” back up the hill to the med-
ical ward and our cold bunks. | smiled with joy thinking of
my two miraculous Christmas calls home.

Twenty years later, on Christrmas Day, 1989, [ tuned the
bands and listened to some Gi phone patches home from
Germany. Panama and the Indian Ocean. The men and
women of MARS are still going full tilt.

I hope today's MARS operators—Army, Navy/Marine and
Air Force—read this, because it's & belated “Christmas
card” from me to them, 1 love and admire you, one and all.

Paut Scipfone is active in the Piscataway (New .Jorsey}
ARC. He holds a PhD in psychology, practicing from a study
that doubles as his ham shack. He and his wife Linda have
& 10-year-ofd daughter, Leigh.

vigus attempts to keep the MARS station
on the air had fallen on deaf eurs, but when
he learned | wus a fellow ham, he decided
tor help by getting me permanently assigned
as chict operator. The colonel in charge of
the base camp had never been given the
apportunity of calling home, s0 I told him
that the probability of calling his wife on
a regular basis increased with his support
of the MARS station.

1 got the job.

While Jack worked on getting a new
location authorized for the MARS station,
I tried to keep ABBAY ({Station Yankes) on
the air as moch as possible. 1 was supposed
to check into Net No. 3 on the hour, 24
hours a day. but couldn’t because | was the
only operator for Yankee and had to sleep
sometime, Another net member, ABRAYV,
covered for me,

The authot’s operating position, including an M-14 ammunition clip to hold index cards
and appropriate reading material. The *air conditioner’ is on the left.
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ABBUSA, the command-control station for Army MARS Vietnam,

at Long Binh.

Aside from phone patches, our traffic in-
cluded operating instructions (MARS-
grams) between siations, by wvoice or
RTTY. Written messages were passed on
in-country nets and ultimately sent out on
RTTY to ABEUSA, in Hawaii, who would
screen all RTTY traffic before sending it
to continental LS (CONUS) stations.

The 6 x 6 » 6-foot metal shipping con-
tainer that housed ABBAY was cramped,
and the linear amp and transceiver were
tired from the environment and use. We
ate, slept and lived in the dirt and dust
kicked up by the choppers and by the fan
we used Tor cooling in the stifling heat.

The quad mounted on the 35-foot tele-
phone pole above the bunker had high
SWR on 20 and 15 meters trom the many
repairs that had been performed on it and
the inetal shrapnel embedded in the
wooden spreaders and 2 % 4s that made
up the boom.

! had a few phone connections around
the camp. I could patch calls through to
most headquarters offices, but there was
no convenienf way to get to most of the

Strays -8’

SMALL WORLD

The doorbell rang aud there stood the neigh-
borhood grouch, | thought to myselt that it
vouldn’t be TVI, so what was the problem this
time? Instead of the usual frown, the lady had
a big srile on her face, She said she had come
{o thank me **for writing that article in the
magazine” (*Friends are Great People,” Aug
1990 OST, p 15).

Seems she had a childhood sweetheart who
had been asking her to come back east and
visit him for vears, but she’d never been able
to go. She had {inally decided, **Why not?**

45 (1L £

inside the luxurious ABBUSA, featunng a Collins 30S1 linear

amplifier, paneling, world-time clocks for etfect, "“real’ telephones

and (not seen) an air conditioner,

The author inside the new “shipping-
container'” ABBAY.

troops. They had to come to my bunker
and sit next to me, using the mike during,
the patch.

There was also the problem of the mike
picking up the sounds of explosions,
because the perimeter wasn’t far away and
our artillery firebase to the south was con-
stantly lobbing harassment and interdiction

and was in the process of lonking up the
phone number when her phone rang—guess
who? Seems the gentleman is 2 ham. He was
reading ST and noticed that my address was
close to hers, so he thought of calling her one
more time to convinee her to come for a visit.
Now she's poing and she's ecstatic,—Jogn
Ash, WDBBNH, Atascadero, California

I would like to get in touch with. ..

I1 anyone who has a maintenance, operation
and calibration manual for a US Navy sur-
plus 30-600 MHz ME-11B/U wattmetgr
manufactured by Decitron Electronics of
Brooklyn, New York. Bob Mauney,
WB4RPM, Rt 4, Box 4601, Jeffereson, GA
30549,

rounds just outside our perimeter, We had
no soundproof calling booths.

Anaother problem was baving propaga-
tion to CONUS on only one frequency at
a time every other day. On even-numbered
days we had three frequencies.

We seldom had enough CONUS stations
to run our patches and the few times we
actually did, there weren’t enough frequen-
cies to run patches one-on-one with them.
In desperation, our net stations would
sometimes slide a few kHz from their as-
signed spots. Another trick was to select a
frequency away from our assigned slot and
monitor it 24 hours a day for a week—if
nothing was heard, we'd run patches on it
for a while.

This worked for about a month, when
ABBAI was suddenly called on the carpet
bv ABRUSA.. The unusually clear 15-meter
frequency *‘India’’ had chosen turned out
to be an HF backup frequency for the
Apollo space program! So much for that
rick.

{continued next month. ...} (13

7] anyone who has 4 wiring diagram for a
Sinclair ZX-81 computer. Adolfe B. Pineda,
XE1APJ, Calle Provincia, Guadalajara jal,
Mexico.

I’} anvone who learned Morse code in 1923-24
when announcer Karl Stefan gave code prac-
tice over WJAG in Norfolk, Nebraska.
Clarence £, Filley, W7KE, 1109 8 2nd St,
Hamilton, MT S98440.

i1 anyone acquainted with the workings of
a photo densitometer. Fred Tucker, W8YBS,
6114 E Pierson Rd, Flint, M1 48506.

[1 anyone who has a schematic or service info
for an HBS-800C controf panel tor a Model
952-A Lectric Leopard automobile made by
US Electricar Corp of Athol, Massachusetts.
John Wittman, WK8X, 535 E Fulton S,
Cirand Rapids, MI 49503.



OST Profile:

Dick Ehrhorn, W4ETO-—
The Man from Alpha

An acclaimed “‘home-brewer” who's never satisfied with
compromise, this ham is a hero to thousands worldwide.

By James D. Cain, K1TN
ARRL Associate Editor

across something logical. Star Trek’s

Mr Spock would appreciate how Dick
Ehrhorn, W4ETOQO, came to build RF
power amplifiers.

Born during the Depression, Ehrhorn
went to college in the early 1950s. Ehrhorn
was periectly positioned in time. A fresh-
man engineering student when the transis-
tor was in its infancy, within five years he
was designing radar systems for guided mis-
siles, two technologies born only a few
vears before he became a ham. Ten years
later, Ehrhorn Technologival Operations
(ETO) opened for business.

His parents were professional educators;
the principal of Ehrhorn’s high school was
Dick's father. The “plan” was Harvard
and voung Richard would be a lawyer.
Lucky for us, Ehrhorn ended up at the
University of Minnesota, getting a BSEE,
and then a Masters degree from the
California Institute of Technology. During
his freshman year, in 1952, he passed the
brand-new Amateur Extra Class exam, one
of the first 530 or s0 hams to do so.
Harvard’s loss and, later, the Vietnam
War, led directly to the founding of ETO.

I n a hectic world, it’s reassuring to run

Beginnings

“Wired” telegraphy was a common
means of introducing youngsters to Morse
code in the 1930s and *40s, **Miss Terhune
showed our fourth-grade ciass how to make
a nail and bell-wire telegraph set, s0 | built
one and set it up to a neighbor’s house,”
says Ehrhorn.

Building a one-tube regenerative receiver
out of Alfred Morgan's First Radio Book

for Boys, Ehrhorn substituted 4 no. 27
cathode type tube for the specified no. 30
s he could use an old battery eliminator
that put out ac for the filament—his first
design project.

Ehrhorn bought the 1946 ARRL
Handbook and discovered Amateur Radio.
“The first station [ ever saw was WBOFNF,
Grant Jensen’s gorgeous setup just three

1its
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Dick Ehrhorn with ETO’s latest 20-kW MR! arnplifier and to his left, an Alpha 86 amp.
Visible in the pull-out drawer is the MRI's RF deck with its final, 2 modified Eimac
ACX150008B7. A solid-state 300-watt exciter drives a 3CX800 that drives the big tube, The

power supply is below the RF deck.

blocks from home.””

His family moved to Arlington Heights,
fllinois, and at age 13, Ehrhorn passed the
FCC Class B exam (today’s General class)
and became W9AOA,, There was no Novice
license in those days. A vivid memory from
that year is Field Day with W9IT, the
Northwest ARC,

‘S0 all the great vices,” Ehrhorn figures,
“'were planted in my mind by eighth grade:

" DX, CW and contests, as well as hot

. raceivers, beams and beautiful home-brew

amplifiers.”

WIAOA’s first rig, a 117L7GT crystal
oscillator-rectifier, put out about a watt on
40-meter CW, directly feeding a wire to a
tree across the street. The DX bug bit when
Ehrhorn worked Cuba. Chicago’s “*Surplus
Row™ overtlowed with WWII military gear
in those days, and QST overflowed with
articles on converting the wartime sets to
amateur use, Among the war's leftovers,
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he found a BC-34RQ receiver and a
BC-453, which he converted into the popu-
lar “Q-5er.”

**1 built a 6L6 audio amp on a cake pan,
to drive the headphones touder, which no
doubt explains why one ear now rolls oft
% dB at 2 kHz,”" Ehrhorn remembers.

The tamily moved apain, this time to
Rochester, Minnesota, and Fhrhorn
hecame WAFID in the fall of *47. He built
a heterodyne VFO oxciter using a
“modern” 2E26 beam-power tetrode to
drive an 813 awplitier. =1 spent every avail-
able minute reading the Handbook, build-
ing, chasing parasitics and working DX and
Sweepstakes_contests,”

He added a third 813 to his home-brew
final amplifier, [earning *it’s hard to put
three parallel 8133 on 10 meters.”’ The
pattern was smerging,

Designs on Design

Following his graduate work at Cal
Tech, Ehrhorn (then K6CTV)Y staved in
California to work for General Dvnamics,
but his job didn’t directly involve RF or
high power. His interest in amateur power
amplifiers continued to be driven by com-
petitive Amateur Radio: contests and DX,

Ehrhorn obtained a Central Electronics
100V transmitter in the late 19505 and **]
loved it,”" he says. This innovative rig
featured bandpass tuning, a small oscillo-
scope and full CW break-in. A decade
later, Ehrhorn would be instrumental in the
development of another pioneering rig: the
Signal/One CX7.

California ¢cemented another love, too:
mouitains. Ehrhorn built a shack at 6300
feet on the **Rim of the World™ in the San
Bernardino Mountains, His neighbor was
Don Stoner, WOTNS, then Novice Editor
of ) magazine. Today, Dck and his wife
Marilyn, married 30 vears, have ¢ log home
fondly called “2M1 H1,” at 10,630 feet in
the Colorado Rockies.

Ebrhorn left General Dynamics in 1960
for the Jet Propulsion taboratory af
Pasadena, to be present at the creation of
the Deep Space Communications MNet, used
for the lunar sott-landing Survevor and the
manned Apollo spacecraft programs.

Ehrhorn, who became WA4NGO and
then W4ETQ, joined Electronics Comirtu-
nications Inc (ECI) in St Petersburg in
1963, “*to finallv get involved with hard-
ware development.” He led a group design-
ing VHF/UHF communications equipment
for ships and planes, working on leading-
edge projects such as digital counters for
frequency synthesizers. Keep in mind, this
was 253 vears dgo.

Let's Build a Rig
Mot one to sit still for long, Ehrhorn

admits to *‘getting bored again.”’ In (968,
he persuaded ECE to “‘make an amateur
transceiver more state-of-the-art than
anything in existence.”” The result was the
landmark Signal/One X7 transceiver.

When the Navy cancelled ECT’s biggest
Vietnam-era contract, the Signal/One
gdivision, not vet profitable, was eliminated.
Sore 330 CX7s had been delivered and
Ehrhorn’s part in Signal/ One was finished.

But the UX7 wouldn’t die. A California
firm built 350 more as the Model CXT7A.
The Signal/One lives on after being resur-
rected again in the carly 1980s (as the
CX-11Y, its current iteration being the
$10,000 Milspec 1030,

The Founding of ETO

Ehrhorn left ECI in December of 1969
to found BTO in two office trailers, He'd
played *‘musical amplifiers®’ for vears,
using the Johnson Desk Kilowatt, Nation-
al NCL-2000, Hallicrafters HT-13, Collins
KWS-1 and a Henry 4K. Of these vener-
able companies, only Henry Radio is still
building amateur RF power amplifiers.

“l never was quite satistied,”” says
Ehrhorn, “*and always ended up preterring
my home-hrew amps. Believing that other
serious hams must think likewise, 1 incor-
porated ETO to develop the world’s best
finear ammplifier for hams.™

The original Alpha 70 was inspired partlv
by Jack Quinn’s **Stanley Steamer”” article
in QST and partly by the work done hy ECT
engineer Harold Johnson, W4ZCB, with
compact and lightwetght power transform-
ers. Johnson, now retired, joined ETO in
1970 and designed every Alpha Hipersil®
transformer until about two years ago.

ETO shipped about 125 vapor-cooled
Alpha 70s i 1970-71. The Alpha 77, using
the new, more reliable Bimac 8877 tube,
First saw light in early 1972, In 1974, ETO
turned its first profit, Other Alphas were
developed over the vears, but the original
Alpha 70 concept remained the company’s
workhorse.

Over the years, Alpha advertising has
been entertaining and informative, In one
of the wackiest, a human skeleton held
down a key while an Alpha continued to
put out the power. **l always look for help
wherever | can get it,” says Ehrhorn, “*but
ever since 1969 at Signal/One, 1've pretty
much conceived and written all our ads.”
The *“*skeleton key' ad drew little com-
ment, although one reader complained
about **making fun of death.™

A New Field

The Alpha reputation led to a major
commercial contract for ETO in 1983, The
late jim Lawson, W2PV, who died in 1982,
had a dozen Alpha amps in his Schenectady,
New York, superstation and a bunch of

(highly modified) Signal/Ones.

In a classic case of ham networking,
Lawson connected ETO with an engineer
working on the first magnetic-resonance
imaging (MRI) systems for the health-care
industry. This engineer was instrumental in
ETO’s eventual domination of {what eise?)
power amplifiers tor MRI units, including
those made by GE, Phillips, Picker and
Toshiba. This new business for ETO put
development of Amateur Radio products
on hold. “The Alpha 87 was long over-
due,” Ehrhorn admits.

ETO has built more than 1200 high-field
MRI amplifiers, each delivering 15 kW of
linear output from 1 milliwatt of drive.
BT(’s newest models include a fixed-
frequency 20-kW amplifier using a version
of the 3CX 1500087 output tube and broad-
band, all-solid-state amps at lesser power
levels. 1t’s likely that when you or some-
one vou love has an MRI scan, W4ETO is
playing a part in it. Harvard's loss has been
our gain in more ways than one.

ETQ, The Company

Ehrhorn Technological Operations is a
private corporation with approximately 15
shureholders, mostly family friends and
acquaintances. The company employs
about a hundred people and occupies two
buildings totalling 32,000 square feet at the
foot of Pike’s Peak in Colorado Springs;
a long way from the two office trailers 20
years ago.

Ehrhorn estimates he’s sold more than
ten thousand Alpha amplifiers. “ETO s a
different company now,”” he says, **with
strong professional management and
engineering—not just ‘me.” We've finally
been able to resume developing new ham
products.™

Marilyn and Dick Ehrhorn have two
children. Lieutenant Commander Scott
Ebrhorn is a graduate of the LIS Coast
Guard Academy and an oceanic engineer.,
Daughter Kimberlee spent several months
last year with a medical team in the
Ecuadoran jungle. Last winter she sur-
prised her father with a new ham call sign,
KC8FIB, saying she got it to “‘find out
what makes Dad tick.””

The Ehrhoras spend most weekends at
2MI HI in Breckenridge, Colorado, where
Dick keeps a personal computer and fax
machine busy. He describes himself as a
““fairly decent skier and a mediocre tennis
player and photographer.” In the fall of
[988, Ehrhorn spent two weekends on
Aruba, not coincidentally including the
record-setting P4@V operation in the
CO WW DX Contest.

You get three guesses what kind of linear
amplifiers P48V used, and the first two
don’t count. 13 2



DX from Tarawa

Sent to the exotic South Pacific, this YL turned a choice
diplomatic posting into an exciting, extended DXpedition.

By Vicki Lee Hess, WEOAE

1211 Wilson Dr
Eau Claire, WI 54703

s a UN staff officer in Tarawa,
A Republic of Kiribati (formerly the

Gilbert Islands) for some two
vears, [ operated Amateur Radio station
T3GCH. Being on the air from this some-
what remote island was something I'll not
soon forget.

Kiribati is inn the southwaest Pacific near
the point where the International Date Line
and Equator meet. It has 33 atolls, 16 of
which are inhabited. Tarawa, the site of a
fierce WWII battle, is its capital.

Most of the islanders are Polvnesian,
although Kiribati is part of Micronesia.
They are moderate in stature and have
straight or wavy black hair. The Gilbertese
men are often bare to. the waist and wear
shorts or a lgvae-fave (loincloth). Women
wear a brightly colored T-shirt and a fava-
fava, There are 20,000 people on the island
of Tarawa and maore than 60,000 in all of
Kiribati. The Europeans (f~Matang, as they
are called) are mostly from Cireat Britain,
Australia and New Zealand, About [0
hams Jived in Kiribati when I was there.
Three of us were expatriates: Aljan, T3GAT,
and Doug, T3¢DB, from the UK, and me,
an American.

It was exciting to be a DX station in
Tarawa. When [ fired up my Drake TR-4,
I’d work mostly 20 meters, [t didn’t take
jong to fill up my logbook. 1’d call CQ and
a roaring wave of voices came back, Otten,
a helpful ham in South America would set
up a small list operation for me. 1’d call
the stations he lined up and exchange
names, QTHs and signal reports, then go
on to the next station. Tt worked well,
exvept when he could hear stations from
his part of the world that | couldn’t. Then
it didn’t work at all.

I once worked an American ham who
was a veteran of the WWIT Battle of
Tarawa. His voice cracked with emotion
when he discovered 1 was on that island.
Among the abundant reminders of that
battle is the bunker on Betio the Japanese
so steadfastly held and later lost to the US
Marines. Shell casings are still scattered
about on the beaches.

My friends, Alan, T3BAT; Ritite, a local
Gilbertese, T3IMBY, who calls himself
“Beautiful Yankee™ or “Blue Yankee.,”
depending on his mood; Steve, KHOSRB,
from Hawaii; and Rai, 3D2ER, from Fiii,
helped me set up my equipment. If it hadn’t
been for them, | never would have been

On the beach at T38DB's house in Betic on Tarawa Island. Shown (I-r} are Doug Blythe,
T3ADB (now JELDB); John Walton; Willie Maen, TIBAC; Vicki Lee Hess, TIOCH/WBOAE;
Alan Taylor, T30AT; Ritite Neemia, T30BY; and three friends (T3@D8 photo)

The author outside her hut/shack at the
capital of Kiribati,

operational, It was the usual case of hams
helping other hams.

My house was 100 vards from the ocean,
The Butternut vertical we planted on the
beach worked beautifully and gave me
many 5-9 signal reports throughout the
world.

Originally, | used my Drake barefoot,
Later, my mother sent me an Ameritron
AL-80 amplitier for my birthday. Actual-
Iy, she sent the money to Steve, KH6SB,
who bought the amp and gave it to a friend
who worked for Aloha Airlines and came
to Kiribati every two weeks. He gave it to
me. Friends are invaluable when living on
an isolated island!

Now that 1'm back in the US, [’ve been
going through hundreds of QSL cards, My
uncle, Clare, WOSLT, was 1y QSL
manager, so the cards went directly to him.
| can see why some hams get the bug for
DXing—just to receive a card and a stamp
from another country is a thrill, let alone
making a new ham friend,

My stay in Tarawa would not have been
s0 rewarding it it hadn’t been for ham
radio. Being a DX stution was a highlight
of my 34 vears as a ham. 1f vou ever get
a similar opportunity, don't pass it up—
and it 1 can find a group or companion to
travel with, 1 hope to return to Tarawa in
March of 1991 to operate again as T30CH.

e |
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A New Look at 200 Meters & Down

Taking a fresh look at this 1936 classic reveals timeless themes
and raises thought-provoking questions about the future of

Amateur Radio.

By Jim Nash, K4HMS

952 Echo Ln
Houstan, TX 77024

recently revisited an old friend, 200

Meters -& Down, by Clinton B.

DeSoto, first published in 1936.!
Don’t let the date fool vou: The book is
interesting and relevant.

DeSoto is good at explaining the basics
and tracing the technical development of
radio. Also interesting is his treatment of
the word emateur as it applies to our
avocation. The term developed from a root
word meaning ‘‘to love.” This perspective
makes the widespread use of the word in
connection with Amateur Radio accepta-
ble, even though today “amateur’” is some-
times used to mean ‘‘unskilled.”’

The book. also containg reams of
fascinating background information on the
*tidbits” of radio. For example, how many
of us know about the great “‘auroral dis-
turbances’” of May 14, 19217 That was the
night wire service from New York was
knocked out (by a solar flare, we must
assume, and not the aurora as such) and
ARRL Founding President Hiram Percy
Maxim acquired the AP news via CW for
a Hartford, Connecticut, newspaper.

Although most early hams were electri-
cal experimenters, a lot of them were also
amateur telegraphers: That’s right, in 1900
there were neighborhood telegraph lines in
American cities and the amateur
telegraphers who used them were (pardon
the expression) electrified to discover that
it was possible to send without wires. Thus,
from the beginning, there were communi-
cators, This became important later, as the
traffic handlers took over from the ex-
perimenters. It also helps explain the stead-
fast popularity of CW today.

DeSoto’s book is valuable today because
he clearly identifies issues that have
concerned us from the beginning and
shaped Amateur Radio. There are notable
examples.

Experimenters versns Communicators

DeSoto points out that early in the game,
the communicators took over from the

tClinton B. DeSoto, 200 Meters & Down: The Sto
og 8Ar;1ateur Radio (ARRL, Newington, 1936,
1981).
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experimenters who were the early mainstays
of Amateur Radio. Message handling came
to dominate the airwaves and provide the
first generation of hams with a serious
purpose, Despite the early shift toward
communicating, the radio magazines
mostly featured construction projects, even
up to the days of complex solid-state equip-
ment. Today, experimenters are still vitally
important, especially in antenna, space and
repeater technology.

Message Handling versus DXing

A DX craze” held sway for years,
DeSoto points out, referring to the period
in the 1920s after the first transatlantic
communications. After the international
bands were severely cut back in 1929,
amateurs **turned back to a more solid
form of internal communication, the back-
bone of the art’” (p 119). Thus, DeSoto
accepts the doctrine that message handling
is the heart of the hobby, even going so far
as to refer to DXing as ““the unhealthy dis-
tance urge.” DeSoto was apparently not a
true-blue DDXer and makes DXing sound
like something bad. This is strange, because
for years 1JeSoto conducted the IARU
News column in QST and was its de facto
DX editor. His views seem quaint today,
when message handling has lost sorme of its
edrlier importance and long-distance com-
munication under difficult circumstances
is, for many of us, the apex of the radio art,

Technology and Economy versus the
Number of Licensees

DeSoto shows that technological
advances combined with the economic
aspects of Amateur Radio, ie, equipment
costs, produces waves of new hams and
new uses for their equipment: The crystal
receiver, the vacuum tube, the superhet and
the cheap commercial radios of the 1930s
{easily convertible to transmitters) helped
swell the ranks. DeSoto’s interesting review
of the demographic history of ham radio
reveals a tremendous spurt in licensed
stations—{rom 16,829 in 1929 to 45,561 in
1935—during the depths of the depression.
Although part of this growth was related
to other factors such as increased spare
time for the hordes of unemployed, the
main cause was better equipment at lower
prices. A station that would have cost $150
in 1929 could be acquired for $50 in the
mid-"30s. The surge of growth after World

War 11 was related to easy access to cheap
war surplus gear and mass-produced
commercial equipment {rom factories pre-
viously geared up for wartime production
and therefore, able to produce high-quality
equipment at reasonable prices. 1t seems
that the availability of reasonably priced
transceivers helps determine the number of
new licensees attracted to the hobby.

The Baitle for Spectrum

For 80 years, the battle for frequency
aflocations and the resulting need o use our
frequencies productively have been vital to
radio amateurs. This struggle goes back to
the fight preceding passage of the Radio
Act of 1912. Today, we're moving toward
strategies such as limited codeless licensing
and digital communications as possible
ways to build our numbers and protect our
VHF and JHF spectrum. DeSoto shows us
that this is nothing new.

The Utility of Amateur Radio

Because RF spectrum space is in finite
supply, the utility of Amateur Radio has
always been—and continues to be—an im-
portant issue. DeSoto emphasizes this
point, but in his day, the question was eas-
ily answered—Amateur Radio was a train-
ing ground for radio operators needed by
the tens of thousands in time of war. Thus,
the US military supported liberal frequen-
¢y allocations for the amateur service.
Hams served other valuable functions by
handling routine and emergency traftic and
by developing new technology.

Moving Toward the 21st Century

Today, the issues are a hit thornier.
Amateurs are important in emergency
situations, but the military no longer needs
thousands of CW operators. With future
advances in communications technology,
Amateur Radio may become less important
during emergencies. Low-cost long-distance
telephone rates long ago reduced the utili-
ty of routine traffic handling. Where does
this leave us? We'll know in future years,

The questions and answers were easier
in 1936 than they are today. But at a time
when we need to be charting a course for
the next century, it’s useful to look at our
past. What we need now is a book cover-
ing 1936 to the present that’s as good as
DeSoto’s. I hope today's top Amateur
Radio writers are working on it. e



A Visit to Headquarters

There’s something for everyone (every ham. ..) at ARRL HQ.
Thousands of people tour the administration building and W1AW
every year—here are one visitor's impressions.

By Joe O'Brien, WG2C

Yonkers ARC
New York, NY

v ewington’s a mecca for ham radio,
N although not necessarily for hams.
Situated a few miles south of
Hartford, it’s not the easiest place in the
world to get to; but like Mecea, it’s proba-
bly good for your (electronic) soul to go
there at least once.

From the Cross-Bronx Expressway in the
New York City area, it's a 94-mile trip via
Interstate 95 (58 miles to Exit 48) and
Interstate 93 ™. Leave 91 N at Exit 17 and
travel north on the Berlin Turnpike (Route
15). Take Junction 176 N (Main St.
Newington) and go through the village.
You can’t miss the towering antenna array
on the left at No. 225.

On the journey north, enjoy the beauti-
ful stretch of scenery along the bay at New
Haven. As you approach your destination,
tune to 145.45 MHz FM to pick up the
Newington 2-meter repeater.

The small brick building out front is
home to W1AW, the Hiram Percy Maxim
Memorial Station. Farther back on the
sprawling lot is the two-story administra-
tion building that houses the 100-or-so
League staffers.

[f you can’t make the 9- or {0-AM tours,

Whether in person or over the phone, the
first person most HQ visitors meet is
raceptionist Penny Harts, With 21 + years
on the job, Penny knows a ot about ARRL
HQ! (NT@Z photos)

wait until the afternoon sessions at 1, 2 or
3 PM. Newington’s a small, sleepy hamlet
that vou would probably never hear about
were it not for your association with
Amateur Radio,

When you get there, you may well be the
only person to be led around by one of the
tour guides (only one visitor—a ham from
Alaska—was with me on the tour), but then
again, you may also be lost in the crush
should a tour bus full of eager hams from
New lersey show up.

The first thing you'll notice, naturally,
is the array of towers and antennas. My
companion from the Far North was not
overly impressed—with his wide-open
spaces, | guess he was expecting rhombics.
The main 120-foot tower rises above three
60-foot towers spaced around the front
yard. All in all there are some 17 mono-
band Yagis for 40-6 meters, some fixed
southwest for bulletin transmissions, some
rotatable. There are also a couple of
80-meter dipoles and a 160-meter antenna
is in the works,

Some of the antennas are used for the
the code-practice transmissions and other
W1AW bulletins; others, mostly the rotata-
ble Yagis, are connected to the three guest
operator studios.

The reception area in the main building
doubles as a radio museum: The tall, old
wood-framed glass cases house relatively
ancient exhibits depicting the history of
Amateur Radio. Looking down on this
scene from their row of photographic por-
traits are the faces of all ARRL presidents,
starting with Hiram Percy Maxim (the only
one in a high starched collar}. Also on per-
manent view are the bronze plaques bearing
the names of all past and present Division
Directors.

You can have a leisurely time circling
around the museam treasures, many dating
from grandad’s era, before requesting a
formal tour of the rest of the facility, There
is an early specimen (serial no. 41) of
De Forest’s Audion detector as well as an
Armstrong regenerative receiver and several
spark-gap transmitters that look as if
they’ve been inherited from the laboratory
of Dr Frankenstein. One ‘‘record-making”

1-kW spark job is contained in a 36 x 13
x 12-inch wooden box and described as
portable (it only required four men to carry
it1). Strewn about, also in their glass tombs,
are scores of vacuum tubes, spark coils,
crystal detectors (including De Forest’s
original RJ4 detector of 1909), loading
coils, unwieidy code-practice machines,
1912-vintage dry-cell batteries that required
the addition of water for activation,
Leyden jars, loose couplers, some beauti-
Ful antique transmitting keys and impres-
sive (all that thick shiny copper) oscillation
transformers—all, for the most part,
donated by amateur collectors.

If some of you old-timers have forgot-
ten what a Harvey-Wells Bandmaster (the
““dream rig of the early '505”") or a Depew
Special looks like, they're waiting for you
in their cases. But you'd have to be a
nonagenarian, perhaps, to recall the
‘‘supremae receiver’’ of the early post-war
days (World War 1, that is)—*‘the set that
will get those European long-wave sta-
tions.”” It was the Kennedy Universal,
according to the tag. Come to think of it,
a few Buropean broadcasters still ride the
long waves—the superb programs of the

DXCC Data Entry Technician Hanan

Al-Qaddumi enters a New Mixed DXCC
application for Jan E. Callins, K6BZS, of
Livermore, California.

November 1990 51



If it's a Q8T ad, it's probably crossed the
desk of Advertising Assistant Angela Beebe,
KA1SER.

BBC's Radio 4 on 198 kHz and the high-
brow Deutschlandfunk on 153 kHz—but
who can or bothers o pick “em up now?

And have you heard of the Elser-Mather
Cup? (t’s a joke really—a [928 wood-
carving by Philippine natives dorte up as
d trophy by a couple of imaginative hams
and bearing the inscription:

E o

ence library. It was interesting as well as
nostalgic to thumb through the 40-vear run
of Shori-Wave maguzine and old scientific
journals from Bell Labs. Various Proceed-
ings are also on file: The National Eleg-
tronics Conterence (1949 on), [RE (1914-),
IEE {1938-), ITU {1937-). Nostalgia will also
be served by the old RCA/Muliard Vaive
Handbooks, Jones' Radio Huandbook
(1930s) and Henney’s Radio Engineering
Handbook (1940s). 1 was attracted by the
add title Mathematical Quickies, believing,
incorrectly, that it might be a “marriage™
manual for actuaries,

One of the most computerized sections of
HQ is the Circulation Department, handling
the daily torrent of member inquiries. The

work of this and other departments is facili--

tated by an 1BM System 38 computer and
some 50 terminals throughout the building.

More interesting is the QSL. Bureau,
where thousands of cards are stacked in cub-
byholes, sorted according to their call sign
prefixes, waiting to be sent all over the globe
on behalf of grateful hams (ask to see some
of the imore colorful and exotic samples).

The pace will probably pick up a bit as
vou work vour way through the DXCC and
Contest Branch areas, Field Services {sap-
port for ARRL-affiliated clubs, volunteers,

atel Framhbine cnd BAitaeial fees diveilan oif

Although Joe Carcia, NJ1Q, now works in
the VEC Department, he's sorted millions of
QSL cards in his QSL Bureau days.

Your last treat will be a visit to Memori-
al Station WIAW (in service for more than
50 years). It’s from here that the computer-
generated code-practice sessions and voice
and digital bulletins are sent out daily. Be
sure to bring your Heense so vou can work
the world (in any of several modes) from

"o




A Beginner’s Tour to and
Through AMTOR

If you've ever wanted to get on the air with AMTOR or APLINK,
here’s a step-by-step course that'll get you started on the right foot.

By Jim Mortensen, N2HOS

65 Holly Place
Briarcliff Manar, NY 10510

here is a rambling road that leads us
T from one aspect of Amateur Radio

to another. Neither maps nor plans
are of much value, but somehow, we just
pet there, Take AMTOR as an example. |
had no interest in that mode when I pur-
chased my TNC a couple of years ago. Far
from it. Instead, I wanted to get out there
with the digital crowd on VHF/UHF and
master that exciting development called
packet.

As soon as the TNC was unpacked, 1
read the first section of its very large
manual, hooked up the computer, success-
fully completed the loop-back test and
struggled into the night (building a cable
by soldering five wires into a tiny plug that
wis never meant to be touched by human
hands the size of mine!). There were false
starts, profane comments and a ruined
plug; but finally, believe it or not, my
2-meter transceiver was keyed and 1 was
CONNECTED! My limited knowledge of
commands deterred my attempts to con-
quer the world that night, but I was safely
launched into the world of tomorrow.

But there was one problem—I looked at
tomorrow, and didn’t like it all that much.
The idea of working like the devil to send
4 message to a friend a few miles away
made the telephone look more attractive
than ever. The bulletin boards, bless them
for all their effort, were difficult to reach
during prime time. And when connected,
| wasn’t quite sure what [ wanted to do.
For me, packet offered little exciterment
(DX PacketCluster® aside-—a subsequent
discovery) and no feeling of involvement
or accomplishment. Dust began to settle on
the TNC.

Just before | was about to put the TNC
up for sale, [ decided to try a little RTTY,
There were some stumbles with the soft-
ware, but [ got the hang of it, And am |
glad [ did! RTTY became my tavorite
maode and 1 soon became acquainted with
most of the “RTTY Regulars’ scattered
about the globe, In no time I felt like a

veteran at the keyboard. DXing was a
picnic and 1 worked several couniries that
[ had never heard on phone.

Then, | had a contest QSO with Sanjeevi,
VU28]V, and my troubles bepan, Along
with my Q5L card, I sent a note volunieer-
ing my services as 4 Q5L manager. | knew
that he was having card problems because
as QSL manager for YVU2GI 1 was aware
that the VUj bureau wasn’t functioning and
that the mail was subject to **interruption.”

Sanjeevi was enthusiastic about the idea,
saying “*Yes, I’d love to have you as QSL
manager. . .and, by the way, 'l send my
logs via APLINK. . which has regular
transfer facilities...to VAGE, then to
WDRZ, WQWG or WURA.,"" On the same
day there was a message on my answering
machine via NTS from WAIURA/9: *“I
have traffic for you from VU2SIV. Please
call on 14071.5 mark frequency. That reads
14073.6 on my rig. All the best, Frank.”

The letter and the message might as wel
have been in Chinese, Nonetheless, the
always-challenging “‘new mode time** had
arrived. That night, on my RTTY sked with
Geoff, KBEWSQ, | asked him about
APLINK. He hadn’t heard of it, but
promised fo try to find out, He didn’t know
much about mark frequencies, either, but

he did switch us to AMTOR and after a day
or two of fumbling about, we had the basic
(330 routines refined. On the subject of
APLINK, however, we still drew a blaunk.

Several AMTOR (80s, some with
veterans of the strange-sounding mode,
produced little or nothing., None of them
seemed to use mailboxes. 1 kept calling
WALURA/9 from time to time on 14073.6
but could not connect. Magazines and
handbooks had little hard information.

The breakthrough came from both
coasts on the same day, Geoff discovered
that APLINK stood for AMTOR-Packet-
Link, The RTTY JOURNAL provided the
clue as to the murk frequency (even though
there were two quite different explanations
on facing pages, both of which proved to
be correct). Through a QSO with Peter,
TIIDL, | received a file containing most
of the active mailbox stations, their fre-
guencies, commands and hours of opera-
tion. It took about 30 minutes to download
the file (with accuracy guaranteed by the
nature of the error-correcting mode). Peter
was most generous and [ will always
appreciate hiy patience. Cameroon had
provided the last clue.

Full of confidence, I started to call away.
But it was too late for the US station that
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I wanted to reach. The band had shifted.
Undeterred, 1 called G4GSA and connect-
ed with [ittle difficuity. The screen menu
was most helpful. 1 fumbled through the
sign-on procedure and then took two very
Important steps. First. I downloaded the
APLINK command file; then, I sent my
first message to VU2SJV, The user-friendly
menu tutored me all the way, My message
was on its way to Sanjeevi via VKIAGE
and | was on my way to becoming an
APLINK fan.

The next morning, [ called WAIURA/9;
connected, laft more messages—both
domestic and DX-——and picked up messages
from near and far. Each day’s routine now
includes a stop at TGIVT (1 have regularly
linked with John’s box with nothing more
than a 54-inch antenna on the balcony rail-
ing of our Florida apartment, or with the
vertical atop our motor home from all over
the USA) and VK2AGE. Each day there
are messages from friends on land and sea.

Getting Started

Software/computer/ TNC/transceiver
combinations abound and there is no way
to cover all the possible setups here. The
system I used at the time this was written
consisted of a TS-940S transceiver, a
PK-232 multimode data controller, PC-
Pakrart software and a Radio Shack® lap-
top (IBM compatible) computer—a fairly
typical installation—at least in terms of the
basic elements. [ have since used two other
transceivers and Haf, Aries-IT and Acuterm
software. The command structures vary
somewhat but are equally simple it you
focus on the few required commands
covered in this article.

{f you have difficulty getting vour TNC
and transceiver to communicate, or if you
have software problems, call the manufac-
turer. They are especially helpful in solving
tough start-up problems.

From here on out 1’1l assume vou have
a functional AMTOR station: a properly
cabled rig: a multimode TNC and com-
puter receiving AMTOR signals; and u
eorvectly configured and entered SELCAL
identifier (a four-letter cail with no
numbers: N2HOS becomes NHOS).

Remember two things about AMTOR:
Don’t use your ampiifier and don’t send
RYRYRYRY! AMTOR is a remarkably
effective and efficient mode and is almost
always the “last signal on the band.” A lot
of power is not reguired to work stations
on the other side of the globe, so don’t
overwhelm a small subband with a huge
signal.

Don’t tie up the frequency for 10 minutes
repeating RYRY for four lines, my call sign
six times and yours ¢ight times before vou
tell me your name and QTH—and then go
through multiple {Ds as you pass the keys
back to me. That sort of repetition has no
place in AMTOR, Don "t use RYs—period.
This mode is a-c-¢c-u-r-a-t-¢, Except under
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Table 1
Active APLINK Stations

Call SELCAL SysOp
AHSBD AAHD PAUL
DLgYB DLYB WERNER
DU9BC DUBC FRED
G48CA GSCA JOHN
HLSTG HLTG GARY
K7BUC KBUC DEL
KB1P.J/8 KBPJ DAVID
NOIAST7 NNIA 8UD
TGIVY TGVT JOHN
VS1NH VVNH NICO
VK2AGE VAGE GORDON
VK2EHQ VEHQ PETER
VHBYM VKYM HERVE
WATURA/M WURA FRANK
WASDRZ/8 WDRZ CRAIG
WB7QWG/o WQWG BOB
ZF1GC ZFGC FRANK
ZLIACD ZACO NEILL

*On multiple frequencies/bands.

Frequency

Location {kHz)
HAWAII 14071.5*
GERMANY 14080.0
PHILIPFINES 14072.0
ENGLAND 14070.0*
KOREA 140735
ARIZONA 14072.5*
QHIO 14070.5*
NEVADA 14070.5"
GUATEMALA 14074 .07
NAMIBIA 14070.0
AUSTRALIA 14075.0*
AUSTRALIA 14070.5
AUSTRALIA 14081.0
INDIANA, 14071.5*
CALIFORNIA 14068.5%
INDIANA, 14071.5*
CAYMAN IS 14070.5*
NEW ZEALAND 14072.5

extremely poor conditions, every character
is sent and its correct transmission con-
firmed before AMTOR moves on to the
next character group. No other station
should disturb the connection because sta-
tions in QSO are locked in a handshake,
thus station 1D is required at normal inter-
vals only. QRM or QRN can reduce the
cffectiveness of an AMTOR link, but will
usually not disrupt it. And even if the link
breaks for some reason, the software will
immediately react and start sending the
SELCAL to relink.

Your First QS0

Okay, let’s get on the air. Place vour
TNC in AMTOR standby mode. Tune
around just below the Baudot portion of
the band (14.070-14.080 MHz, for exam-
ple) and listen for the distinctive, continu-
ous sound of the FEC (Forward Error
Correction) call. Although some ops com-
municate in that mode, if is normally used
for calling CQ. Here’s my CQ as it would
appear on your screen (after the TNC
begins decoding the FEC signal):

CQCQCQCQ
€O CQ CQ CO
M2HOS NZHOS
N2ZHOS NZHOS
SELCAL
NHOS NHOS
PSE KKK

Press F2 (when using PC-Pakrart soft-
ware) to bring up the ARQ Selective Call-
ing menu, type in the SELCAL (NHOS)
and hit ENTER (CR/LF). Your transceiver
will now start sending my SELCAL. The
QS0 is now in your hands, 5o type in my
call sign, your call sign, QTH, name and
(+ 7} (Fn/End on the keyboard). As yvou

connect, the tone will change and your
transmitted copy will appear as highlighted
text in the upper part of the computer
screen., The menu will indicate that vou
have a handshake and are underway.

I will respond as soon as your (+7
appears on my screen. While reading my
message to you, Immediately start typing
the next segment of vour QS0. Anything
vou type will be stored until it's vour turn
to transmit. Respond to my copy or pull
down the buffer that describes your rig, or
whatever, but build up a backlog of copy
before the (+7) appears at the end of my
transmission. When that sign appears, your
rig responds immediately and starts trans-
mitting your copy. [t does 50 at considera-
ble speed if you have a good connection
and a quiet band.

Use the (+* character as the ‘“‘over”
signal until you are ready to break the link.
Then, if you are the one to terminate the
80, end your last transmission with sta-
tion IDs and *“Control/D.”” This breaks the
link and puts vour rig in standby mode,
ready for the next QSO.

Remember that you call CQ in FEC and
then automatically change to ARQ. You
answer a CQ in ARQ, using the Selective
Calling menu {F2). The only commands
your must know are OVER (+7) and
DROPLINK (Control/D). it's that easy.
Run a few QSOs to get used to the sounds,
commands and peculiarities of the mode,
then review vour TNC manuals (vow’ll be
amazed at how much more sense they now
make) before moving on to the next round.

APLINK

There are more than 10 mailbox facili-
ties on the HF digital bands, but for now
we’ll focus only on APLINK stations and



cover the process from start to finish. (See
Table | for a partial list—there are about
40t in all.) None of the APLINK stations
send out a beacon inviting your call (a for-
tunate development considering the poten-
tial for QRM)}. Thus, the first step is to find
the correct frequency by calculating the
difference between the mark frequency of
the APLINK station and the readout on
your rig. The Kenwood TS-9408 readout,
for example, reads the *‘space” frequen-
¢y, which is 170 Hz below the “*mark.””
That means that the dial must show
14071.33 kHz to connect with a station
operating on 14071.5 kHz. The 1C-751
would read 14073.6 kHz for the same fre-
quency, according to Frank, WAIURA/9.
[f you have a different rig, beg, borrow or
steal an explanation about how it handles
mark and space frequencies.

Tune to the selected frequency (14.074
MHz for the TG9VT mailbox, for exam-
ple} and listen for a while to make sure that
there is no traffic. Remember, there can be
several stations operating on or scanning
that frequency. If it is vacant, press F2 and
type in the SELCAL on the Selective Call-
ing menu and press RETURN {(CR/LF).
Your transmitter will start calling the sta-
tion and if you are on the “mark,” if con-
ditions are right and if the station is not
engaged with something else on another
band or frequency, you will connect and
the screen will display: DE TG9VT PLEASE
STAND BY...(pause)...IF YOU NEED HELP,
TYPE "HELP” (CR/LF), PLEASE LOG IN.
Although you'll want to get the HELP file
later, let’s forge ahead. Because you are a
new, unregistered user, the first step is to
get on the list. So, type NEW N2HOS
NHOS (CR/LF). {(Remember, that’s the
ENTER key.) The screen will ask you to
confirm your call sign, so when prompt-
ed, type YES (CR/LF).!

Table 22
Selected APLINK Commands

Command or Sequence Effect
NEW (CALL) (SELCALL) REGISTERS A NEW

USER

LOGIN (YOUR CALL)  LOGS IN WHEN
REGISTERED

LH LISTS ALL HELP FILES

LT LISTS ALL MESSAGES
T0 YOU

LF LISTS ALL MESSAGES
FROM YOU

LB LISTS ALL BULLETINS

RN READS ALL MESSAGES
7O YOU

R (NUMBER) READS NUMBERED
MESSAGE

SP (GALL) SEND MESSAGE TO—
END NNNN

T TALK TO SYSOP

I INFO ABOUT THE
SYSTEM

LOGOUT LOGS YOU OFF

The mailbox now asks GA+?, which
prompts vou to do something. Let’s start
with reading the bulletins on file. Type LB
(CR/LF) to get a list of numbered subjects
like ARRL bulletins, station notes, DX
reports and size and date of each bulletin.
(The VK28G RTTY DX report on TGOVT
and VK2ZAGE, available in the wee hours
of Friday Zulu is a gem). Before calling up
the list, it’s a good idea to turn on your
printer because you may want to refer to
the list from time to time. When the list is
complete, the GA+? prompt appears.

Let's assumne that bulletin number 123 is
a juicy DX bulletin. Type R 123 (CR/LF).
Leave your printer on if you wish to save
the information. The screen delivers the
information to you and winds up, again,
with Ga+?. Type LOGOUT (CR/LF) and
the station will drop the link,

If, for example, you’d like to send me
a message via APLINK, compose the mes-
sage and type it into a buffer or file before
you connect.? Call the station that T use as
a mailbox, log in as usual and when the
screen says GA+7, type SP N2HOS
(CR/LF). A message number is assigned
and the Ga +? prompt reappeats.

Send the buffer and, to conclude the
message, type NNNN on a new line and
(CR/LF). After informing you that the
message has been filed the screen will
prompt with a GA+?, Type LOGOUT
(CR/LF} and the station will drop the link.

Next time, log in as usual. Lf the prompt
shows (YOUR CALL) DE TGOVT QTC
22.....GA+?, you know that you have
mail, two messages in this case. Type
RN+ 7 and the mail will be delivered to you
automatically. If the prompt says (YOUR
CALL) DE TG9VT QRU.. . GA + 1, there is no
mail, so go on to whatever interests you or
log out.

To send a message to a DX station, you
must know that he uses AMTOR and that
he uses a specific APLINK station. Other-
wise, the message will just clutter up the
system for 21 days before it is automati-
cally discarded.

Here’s how to do it. If you can contact
the specific APLINK station directly, the
procedure is the same as for domestic
log-ins—simply type SP (HIS CALL)
{CR/LF). If yvour message must be for-
warded to another mailbox, the procedure
is somewhat different. First, compose the
message and put it in a buffer or file.* Call
up the APLINK station and sign in as
usual, When prompted with the usual
GA+7, type VU2SIV AT VK2AGE
(CR/LF). (The word AT is very important
and must be used.} The system repeats the
address and asks for confirmation; type
YES (CR/LF). A file number is assigned
and the system asks for the message with
the usual GA+? prompt. Transmit the
buffer and watch the message being sent.
Asit’s going out, start a new line and type
NNNN (CR/LF). After confirming that the

message has been filed, the station will give
you the GA +? prompt. Sign off as usual.

Delivery times vary, but messages can
arrive at their destinations within 12 to 24
hours, either direct or via an intermediate
station. Faster delivery can be assumed if
you connect directly to the mailbox used
by the addressee. APLINK is 2 wonderful
system and its accuracy normally assures
delivery of the exact copy you sent. Links
¢an be lost during forwarding, of course,
but the addressee will be so informed.

There are'other commands and shortents
that you’ll want to explore as you become
more familiar with the system. (And there
is the subject of local packet forwarding
beyond the APLINK station, but that is the
subject of another article.) But these are the
basics that get you on and off APLINK and
allow you to use the primary features. Get
on the system and use all of the facilities.
Sign on with several stations, get to know
the ops, check to see who logs in {1 have
arranged several interesting DX skeds that
way) and read the bulletins.

There are other types of mailboxes on the
air as well, including some that I find very
entertaining. Try ST2SA (STSA) on the
14.078-MHz mark frequency. 5id is in
Khartoum and has 4 marvelous menu and
programmed reactions to vour informa-
tion. He will even print out a Q8L card on
the spot (sorry, it doesn’t count), Several
others can be accessed via Baudot with
easy-to-learn commands.

Whatever your interest, if you'd like to
try the digital modes or are already into
RTTY or packet, expand your horizons
and give AMTOR and APLINK a try. Use
this guide to help you exploce this unusual
mode and exceptional message-forwarding
system.

¥ou’ll no doubt join me in thanking Vic
Poor, WSSMM, for writing the great soft-
ware (now past version 4.0) that is the back-
bone of the system and all of the APLINK
operators around the globe who devote so
much of their money, time and energy to
the stations required to move our traffic.

Notes

1The next time you call you are enterad in the sta-
tion's register. simplifying the log-in procedure.
When asked io log in, simply type LOGIN
N2HQS (CR/LF), and vou are underway.

2This condensed list Is extracted from a typical
APLINK help file. It Is best ta download and print
the entire help file far your reference,

3Note that the first 25 characters form the subject
of the message. Type something like “Hello
Jim,"” hit (CR/LF) and start the message on the
second line.

4The file procedure for PC-Pakratt is awkward but
effectlve. From the main menu, type E. You will
be asked 1o name the file. Kesp it simple. Type
JIM, Complete the message and hit ESC. Enter
AMTOR mode and g e Control/=3. Select File,
0, type JIM, then ESC. The file is now loaded,
When you want to send the file, type ALTIO
(CFULF¥ and the message will appear in the

upper screen as it is transmitted. Ning other filas
can be loaded and sent the same way, dz¥_|
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Happenings

Conducted By John C, Hennessee, KJ4KB
Regqulatory Information Editer

Amateur Radio Aims for the Olympics

Spurred on by the success of the World
RadioSport Team Championship (Oct QST,
p 43), a plan to form a World RadioSport
Federation (WRSF} to make Amateur
Radio an Olvmpic event has been
announced by an international group of
amateurs.

The WRSF is targeting the 1996 Summer
Olympics, which will be held in Atlanta,
Georgia.

The international Olympic Committee
{IOC) has four main ground rules which a
sport must meet to be considered for the
Games:

* The sport must be actively practiced in
50 countries by men and in 35 countries by
women;

¢ There must be a sanctioning organiza-
tion acceptable to the I0C;

* Periodic regional events must take place
between Olympic Games;

¢ There should be a mechanism to estab-
fish a world championship.

The WRSF would meet these criteria by
establishing an international consortium of
radio socicties, local radio clubs, individuals
and corporate supporters, But beyond the
immediate goal of the Olympics, the Federa-
tion would seek the general betterment of
Amateur Radio around the world.

In their Proposal for Discussion, the
organizers note Amateur Radio’s recognized
value as a pool of trained operators able to
provide a variety of communications ser-
vices and the continuing need for self-
promotion of the amateur service.

The WRSF believes that radiosport events
{such as the team championship in Seattle)
and associated educational efforts can be
used as a vehicle for promoting Amateur
Radio and for recruiting new hams.

Radiosport events can demonstrate to
government officials and the general public
the purpose and value of Amateur Radio,
the proposal says. The argument is bolstered
by noting that recent international operat-
ing events (DX contests) attract upwards of
40,000 amateurs worldwide—a pool of
potential WRSF members and ambassadors.

The not-for-profit WRSF would support
the activities of the International Amateur
Radio Union (IARU). ‘““Activities and
initiatives undertaken by the WRSF are
intended to enhance accomplishment of
[ARU goals and objectives,” the proposal
says. The purposes and objectives of the
WRSF are to:

* Encourage the growth of Amateur
Radio by promoting and supporting opera-
ting activities that enable successful recruit-
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ment of new participants, especially young
people;

* Enhance individual operator knowledge
and skill in emergency communications
techniques and procedures;

® Provide an international sanctioning
organization for on-site and other radio-
sport events;

® Promote increased awareness and
understanding of the Amateur Radio service
among government officials and members
of the general public.

WRSF membership would fall under four
categories and the planners have estimated
the following makeup: Voting Members
{total of 15); Associate (50); Sustaining
(1500); and Corporate Sponsors (10). A
geographically diverse board of trustees
would be elected by and from the voting
membership, while # slate of corporate
officers would be c¢lected annually by the
board. Six working committees would han-
dle specific activities.

The promoters acknowledge that initial-
Iy, members would come from the ranks of
contest operators and DXers around the
world. They anticipate support from “‘morz
traditional’’ hams over the long term.

The WRSF would be financially indepen-
dent of all other Amateur Radio organiza-
tions. Funding would come from initiation
fees, membership dues and corporate spon-
sors. The promoters see an eventual annual
budget in the range $175,000 to $250,000.

The federation would assist local groups
in conducting competitive activities—with
the inherent spin-offs of public relations and
education—by promoting the following
kinds of events:

* Mini HF Fieid Days: 'Two-person teams
would construct and operate stations under
simulated emergency conditions. Local
winners would qualify for national, regional
or international on-site competitions that
would be staged during international con-
tests such as ARRL Field Day and the
ITARU HF World Championship, Interna-
tional on-site events would be held at least
every four vears, concurrent with the Olym-
pic Games.

s dmateur Radic Direction Finding
{ARDF); Long popular in Eastern Europe,
the USSR and Asta, these events would pit
contestants in various age groups in a test
of physical stamina and radio technique.
ARDF would permit amateurs not profi-
clent in Morse code to be competitive.

o Commumications Accuracy Contest:
These traditional CW and voice pileup copy-
ing contests would be sanctioned for hold-

ing at hamfests and radio club meetings.

The WRSF would establish rules and
guidelines for the events mentioned above,
and help finance regional and international
events.

The federation would maintain an inter-
national speakers bureau, to speak and to
conduct workshops and seminars explain-
ing and promoting Amateur Radio. In time,
it would seck to establish a scholarship
program and to maintain a fund to aid
developing countries in conducting Amateur
Radio events and demonstrations. Young
people would especially be targeted, through
siich international groups as the Scouts and
the YWCA and YMCA.

The WRSF promoters believe that neither
national radio societies nor the [ARU have
the resources necessary to address, on a
worldwide scale, the issues of recruitment
of new amateurs and of communications
training. The WRSF will seek ““appropriate
recognition and endorsement by the
[TARU,” believing that “*successful achieve-
ment of WRSF goals and objectives is
closely tied to receipt of official recognition
and moral support from the IARU and its
member societies.”

In the next few months, the organizers
will tend to legal incorporation, election of
an initial slate of trustees and officers, the
establishment, of committee chairmen and
obtaining essential business equipment.
Planning of 4 detailed agenda will begin
following a worldwide teleconference of
founders, according' to John Crovelli,
W2GD. Among the founders are Martti
l.aine, OH2BH; ARRL New England
Division Director Tom Frenaye, KI1KI;
Northern California DX Foundation
Trustee Rusty Epps, W6QAT; and Boris
Stepanov, UW3AX, deputy editor of Radio
magazine.

Persons interested in this ambitious
endeavor may contact John Crovelli,
W2GD, 200 Woolf Rd, Milford, NJ 08848,
for a copy of the Proposal for Discussion.
A large SASE with two units of First-Class
postage would be appreciated.

 ————— ——— ]

FCC ACTS IN 20-METER DISPUTES

The Federal Communications Commis-
sion has issued at least three Notices of
Apparent Liability to Monetary Forfeiture
to radio amateurs involved in net operations
on 20 meters. The FCC announced on
September 7 that three amateurs may be lia-



ble for $1000 fines each for alleged viola-
tions of Part 97,

On August 27, the FCC sent letters to the
following amateurs: Herbert Schoenbohm,
KV4FZ, of Christiansted, US Virgin
islands; Richard K. Eastman, N5SFX, of
Springdale, Arkansas; and William Terrill,
K2BFI1, of New Hartford, New York.

All three were told, *“You appear to be
in willful violation of Section 97.101{d) of
the FCC Rules and Regulations, in that you
operated your Amateur Radio station in a
manner that resulted in willful interference
to radio communications of other radio
amateur stations.’’

Shoenbohm and Eastman were cited for
operations on July 16 and Terrill for FCC
observations on August 17.

According to the FCC Public Notice
issued September 10, the notices are for
apparent liability to 2 monetary forfeiture
of $1000. Schoenbohm, Eastman and Terrill
had 30 days to respond to the letters. John
Hudak of the FCC's Field Operations
Bureau stated that the Commission is work-
ing on other cases for the same rule vio-
lation.

DIVISION DMRECTOR ELECTIONS

The ARRL Election Cormmittee has com-
pleted its examination of nominating peti-
tions filed by members in eight Divisions.
Ballots have been mailed to Full Members
in the five Divisions where there were more
than one eligible candidate for an office, as
follows:

Central Division
For Vice Director:
Kenneth A, Ebneter, K9EN

Mike Hoshiko, WOCITW
Howard 8. Huntington, K9KM

Hudson Division
For Director:

Vincent James Biancomano, WB2EZG
Stephen A. Mendelsohn, WA2DHF

Northwestern Division

For Director;
Mary Lewis, W7QGP
William R. Shrader, W7QMU

Rocky Mountain Division

For Vice Director:
Lys J. Carey, KOPGM
Robert A. Scupp, WBSYYX

West Gulf Division

For Director:
Richard C. Albury, W550Q
Tom Comstock, NSTC

Any Full Member of record as of Septem-
ber 10 in these Divisions who does not
receive 2 ballot by November 1 should
request a duplicate from the Secretary,
ARRL. Ballots will be counted November
), and election results will appear in
January 1991 QST. Terms of office are two

years beginning January 1, 1990,

In addition, the Election Committes
found the following candidates unopposed.
Declared elected without balloting were:

Director, Central Division: Edmond A.
Metzger, WOPRN

Vice Director, Hudson Division: Paul
Yvdareny, WB2VUK

Director, New England Division: Tom
Frenaye, K1KI

Vice Director, New England Division:
William Burden, WBIBRE

Vice Director, Northwestern Division:
Mary Lou Brown, NM7N

Director, Roarnoke Division: John C.
Kanode, N4MM

Vice Director, Roanoke Division: James
G. Walker, WD4HLZ

Director, Rocky Mountain Division:
Marshall Quiat, AGEX

Director, Southwestern Division: Fried
Heyn, WASWZO

Vice Director, Southwestern Division:
Wayne Overbeck, N6NB

Vice Director, West Gulf Division: Sam
Sitton, KV3X

HARRISON MAY LOSE LICENSE

On September 18, 1990, Michael D.
Harrison, WB2PTI, of Oceanside, New
York, who pleaded guilty and was convicted
on five counts of mail fraud earlier this year,
was issued an Order to Show Cause why his
FCC-issued Amateur Radio license should
not be revoked. Harrison took out ads in
several ham magazines {nor including GST)
fraudulently offering merchandise for sale.
For more information, see p 56 of June
QST.

GUS BROWNING, W4BPD, 5K

Gus Browning, WABPD, a member of the
CQ DX Hall of Fame and one of our most
prolific DXers, died August 21 in South
Carolina after a long iliness, He was 82,

Gus hit the DXpedition trail in the
mid-1950s, an ever-present (warm} Coca-
Cola in hand. His heaviest travel lasted until
the early *60s. He went out again in the
mid-"60s, to reactivate some of his earlier
conquests for & whole new crop of DXers.

“Gus always kept his cool,”” says friend
Stu Meyer, W2GHEK, **no matter how wild
the pileups got.” Meyer remembers Gus as
a great operator and a technician able to
repair his radios in the most remate spots.
W4BPD taught himself to write with his left
hand, so he could operate two-handed on
CwW,

Browning, an ARRL Alternate Director
in the early 1950°s, was self-employed most
of his life, operating a radio/television
repair business and running a print shop. He
printed QSL cards and for vears edited and
published The DXers Magazine.

Among his survivors is his wite, Peggy.

FCC WATCHES CABLE TV

Federal Communications Commission
engineers conducted field tests of cable tele-
vision around the country the week of
August. 20, according to a Commission
release, The stated purpose of the checks
was to assess and improve compliance with
a new Cumulative Leakage Index (CLI) that
went into effect July [.

The CLI standard sets a leakage limit that
cable operators must not exceed, to prevent
harmfuj interference to aeronautical com-
munications and navigation frequencies.
FCC rules establishing leakage standards are

AMATEUR CALL SIGN UPDATE

The following is a list of the FCC’s most recently issued call signs as of September 1.
District Group A Group “B™ Group “'C" Group 0"

Extra Advanced Tech/Gen Novice

%] AARBW KFOMM NOMKQ KBOHLY
1 WG KCIWU N1lAA KATWIT

2 AA2BB KE2VY MN2LFL KB2LAX

3 WD3Z KD3TR N3IMS KA3WUO

4 AB4YT KN4OJ b KC45S0

5 AASUN KIsIU NSRGO KBsNPM

6 AABXU KKEPA b KCBNMS

7 AATFT KG7HZ N7PLR KB7L0Q

8 AABCC KF8JD NSMWQ KBBKPK

g WVaE KESYY NIKCF KBSFLB
Guam KH2N AH2CH KH2EP WH2AMR
Hawaii - AHBKN NHBXM WH6CIP
Alagka - AL7MJ NL7UU WL7BZI
Usvt NP2G KP281) NP2DX WP2AHD
PR b KP4QzZ WP4vl WP4JIH

* Al calf signs for thess groups have bean assigned in thess districts.

Note: N-prefixed Group *(C™ talls for the fourth and sixth districts have been exhausted.
The FCCP will now assign Technicians and Generals Group "D (2 x 3) call signs in
these caltl areas.
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in Sections 76.610 through 76.617. Cable
systems found not in compliance will be
ordered to shut down operations in the
aviation bands 108-137 MHz and 225-
400 MHz, the Commission said.

If a cable company’s signal leaks out of
the cable, amateur signals can leak in as
well. Amateurs operating on the 2-meter
band can be affected (most cable TV sys-
tems put Channel 18 in the 2-meter band),
as are those operating on 220 MHz.

Cable system licensees are required to
provide documentation of compliance to the
FCC and all systems are subject to on-site
evaluation by Corumission personnel.

The study netted violators: According to
a September 13 release, Multivision Cable
TV in Hermosa Beach, California, was shut
down when found in violation of the CLI
criteria. Other system operators found to be
in violation wifl be fined $2000 or more.

PCC ENFORCEMENT ACTIONS

Six thousand dollars’ worth of iHlegal
Citizens Band (CB) equipment was seized
by US marshals and FCC personnel from
Tabb CB Radio of Hanford, California, on
August 16, Twenty-nine pieces of equipment
seized included 27 linear arnplifiers and two
transceivers. The FCC stated that the
marketing, manufacture and use of illegal
radio equipment was a violation of Section
302(b) of the Communications Act of 1934,
as amended, and that violators can face
potential criminal penalties of up to
$100,000 in fines and up to a year in pri-
son. (FCC Public Notice, August 31, 1990.)

* The FCC’s New York Office has shut
down an unlicensed FM radio station oper-
ating in the FM broadcast band. The sta-
tion operator, Joseph Sapanaro Jr, of Floral
Park, New York, was fined $1500 for
unficensed operation. Unlicensed radio
operation is a violation of Section 301 of the
Communications Act of 1934, as amended.
Sanctions may include administrative fines
of up to $10,000 and/or criminal penalties
of up to $100,000 and/or imprisonment for
up to one year. (FCC Public Notice, August
23, 1990)

HAM WINS IN RFI LAWSUIT

The State of Arizona Court of Appeals
upheld the decision of a lower court in a
nuisance suit for RFI and TVI brought
against Joseph Michaels I1I, W4DDV, of
Tucson {Still v Michaels). On August 21, the
Appeals Cowurt agreed that Federal law (the
Communications Act of 1934) preempted
state law in the case. The complainants un-
suceessfully argued otherwise,

The court found that “[previous cases)
considering this {ssue agree that the FCC has
exclusive Federal jurisdiction over the reso-
lution of RFI matters." The complainants’
recourse is appeal to the Arizona Supreme
Court.
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Michaels’ neighbors had asked for an
injunction against him by stating that his
Amateur Radio transmissions were *‘dis-
ruptive.””

DoD PULLS OUT OF DRILL

US involvement in the Middle East has
forced a major Amateur Radio-government
emergency exercise to be scaled back. The
National Disaster Medical System (NDMS)
steering committee, acting on a notice from
the Department of Defense (DoD), has can-
celled a full-scale drill scheduled for October
10-13 as mentioned in League Lines last
month, but local drills 5till may be carried
out as planned.

In a letter from Peter B. Collis MD,
Deputy Assistant Secretary of Defense, the
department advised that ““‘Because of their
respective commitments to Operation Desert
Shield, DoD...found it increasingly
difficult to provide the level of activity [the
NDMS drill] deserves and is necessary to
support its successful conclusion.” The letter
noted that the DoD has already **canceled
or delayed a number of annual war games,
open houses and community relations pro-
grams, in order {0 meet mission reguire-
ments in the Middle East.”

FCC WON'T PROTECT UNLICENSED
DEVICES AT 900 MHz

The FCC .has issued a public notice
regarding unlicensed devices transmitting in
the 900-MHz range, particularly video trans-
mission systems. These systems ordinarily
use a wireless receiver and transmitter for
remoting video devices such as VCRs, video
caineras and games, and television pictures
and audio. Such devices fall under **addi-
tional unlicensed use™ of frequencies and as
such have no protection from interference
from amateurs or any other licensed service.

Companies that have received FCC grants
of equipment authorization for their video
transmission systems include: Gemini Indus-
tries, Recoton Corp, Star Tech Company,
Video Technology Engineering and Wiso
Electronics. Grants of equipment authori-
zation issued by the FCC appear monthly
in a Public Notice entitled Certifica-
tion/Notification Actions. Customers ex-
periencing RFI to such devices shouid
contact the manufacturer.

FCC MOVES ATLANTA OFFICE

The FCC's Atlanta office has moved. The
new address is: Atlanta Office, Federal
Communications Commission, Koger
Center-Gwinnett, Suite 320, 3575 Koger
Blvd, Duluth, GA 30136; telephone
404-279-4620; 404-279-4621 (recorded infor-
mation).

SECTION MANAGER ELECTION
NOTICE

To all ARRL Members in the Arizona,
Arkansas, lowa, Kentucky, Montana,
Mississippi, North Texas, Orange and
Wyoming Sections: You are hereby solicited
for nominating petitions pursuant to an elec-
tion for Section Manager (SM). Incumbents
are listed on page 8 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.
Photocopied signatures are not acceptable.
No petition is valid without at least five
signatures on that petition. It 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 St
Newington, CT 06111

We, the undersigned Full Members of
the. . . ARRL Section of the...Division,
hereby nominate. . . as candidate for Section
Manager for this Section for the next two-
vear term of office.
(Signature, .. Call... City... ZIP).

Any candidate for the office of $M must
be a resident of the Section, 2 licensed
amateur of Technician class or higher and
& Full Member of the League for a continu-
ous term of at least two years immediately
preceding receipt of a petition for nomi-
nation.

Petitions must be received at Head-
quarters on or before 4 PM Eastern Stan-
dard Time December 7, 1990. Whenever
more than one Member is nominated in a
single Section, ballots will be mailed from
Headquarters to Full Members of record as
of the nominations closing date (December
7) on or before January 2, 1991. Returns
will be counted February 19, 1991, SMs
elected as a result of the above procedure
will take office April 1, 1991.

If only one valid petition is received for
a Section, that nominee shall be declared
elected without opposition for a two-year
term beginning April 1, 1991,

If no petitions are received for a Section
by the specified closing date, such Section
will be resolicited in April 1991 QST. An $M
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 2 nomination petition immediately.——
Richard K. Palm, KICE, Field Services
Manager it !



How’s DX?

Conducted By Ellen White, W1YL/4
19620 SW 234 St, Homestead, FL 33031

h - - - L]
Digital DXing

In a letter, Bifl Mullin, AA4M/6, reminds
me of the excitement [ felt when the DX bug
first bit me {(many moons ago!). If you're a
bit ““burned out’* despite your high DX totals,
you'll enjoy the following extracts from Bill's
letter. Be careful, you just may get reinocu-
{ated, the digital way!

“As an active DX chaser for 15 years, my
interest waned; | nesded a new challenge, 1
still wanted to work DX, specifically DX that
would count toward DXCC. RTTY and
AMTOR offered an answer. [ acquired a
multimode controller to allow the flexibility
of experimenting with different digital modes.

Talk about fun—TI haven’t enjoyed hamming
this much since I first got on CW?! Within only
three months of using the AEA PK-232MBX
I worked my {({¢h digital country. I’ve got
all states on RTTY and my WAZ total i3
38/33. The digital operating has been after
work and on weekends. From the great RTTY
DX I've seen on the PacketCluster®, 1’ve no
doubt that £’d now have 160 countries or so
if 1'd been at home during work hours on
weekdays,

“I have an 1COM 1C-781, ETO Alpha 78,
AEA PE-88 for 2-meter packet and a KT34A

at 55 feet. The computer is an Everex 386/25
with all the poodies, My RTTY software is
only a plain-jane modem communications
program, but it does everything [ need. Of
course, an elaborate computer setup like this
one isn't necessary-—a ‘dumb’ terminal inter-
faced through the TNC will do the job.

“RTTY and AMTOR have revitalized my
interest in ham radio in general and DXing
in particular! | recommend anyone looking
for a new interest give these digital modes a
try; you won’t vegret it —Bill Mullin,
AA4M 6, 3042 Larkin Pl, San Diego, CA
927123-3026

XEROK, a regular in the ARRL bX
competition for years, is active again.
Ratael prefers CW and is looking for old
and new friends on 20 and 40. {photo
courtesy of KETQ}

CIRCUIT

IV Haiti: The first week this month will find
Larry Woolsey, NYSF, and San Hutson, K5YY,
QRV 160-10 on SSB and CW with a varicty of
HH numerals.

"t W6AM: A new book about the late, great
Don Wallace will be available soon. See Strays,
p 71, for mare info.

[ZY Colvins; Lloyd and iris are off again, to
SHOKG and points beyond, hoping to visit
Mozambique and Madagascar. The YASME
Foundation is handling cards via Box 2023,
Castro Valley, CA 94546 (see Apr 1990 OST,
pp 50 and 59).

[7] Z8 Cards: Non-South African Radio League
members can't have their cards processed by
SARL, report several *‘actives.” It looks like a

(8L “direct” situation would ensure delivery.

(1 DX Convention: The 2nd weekend in April
will bring out the big guns in Visalia, Califor-

s i W

Nils Arne Broberg, SM7ANB, has been in
the ARRL’s DX Century Giub program
since 1954 and is now on the Honor Roll.
He runs 500 watts with a home-brew 813;
Yagis on 10, 15, 20; slopers on 40 and 80;
and a shunt-fed tower for top band. Now
retired, he and KITTY have plenty of time
for DXing.

nia. The famous **bus’” will make the round trip
from the SF Bay area to Visalia Friday and
return on Sunday, making it especially con-
venient for out-of-towners to get to mid-
California. For details contact Ken Anderson,
KePU, Box 934, Los Gatos, CA 95031, tef
408-473-4342 (days) or 408-353-4466 (eves before
2100 local). Fare includes lunch and Napa Valley
wines!

(1 Awards: The CX Telegraph Group offers the
CXCW award, CW only, for proof of five code
contacts (after 8/89) with CX stations {three with
members of the group). Send your verified log
with six IRCs (ait return) to Alberico Lopez,
CX4GL, 75001 Palmitas, Dp Soriano, Urugeay,

S | . v

HSOAGC, the club station of the Radio
Amateur Society of Thailand, is active
thanks to John Vajo, W2ZWW., of East
Northport, New York. He urges you to let
him, the operator, have the *‘last word”’
during the contact so he can go on cleanly
to the next station. Confirm HS0AC, HSOB,
HSOM and HS@SM via Ray Riker, NY2E,
433 Palo Alto Dr, Palm Springs, FL 33461.

{The club members include CX1s DX JM, CX2s
DF DK ET, CX3s AN AW BH DD EU GR MA,
CX4s AW COCQ GL LO SB 85 VA, CX35s AAL
BRI BW CO, CX6s BM CV, CX7s BBB BBU
BY, CX8s BBH DR and CX9 AU CJ))

[J Volunteer: AC3D is retired and would like
to be a QSI. manager for a DX station. Dick has
been licensed since 1937 and was an unofficiat
NUG in China tn early 1946, Write Dick Gulatsi,
AC3D, 288 Devonshire Rd, Devon, PA 19333,
{7} Routings: VITU (Scott Rathien, WTSW,
op). QSLs via Aldo, 14IA, V3IBB (Silent Kew)
vards are in the hands of Gordon Silverman,
N3ADC, of Levittown, Pennsylvania (include an
SASE). Thanks, QRZ DX. XUSDX, resident
operator Sukhun, and Hiro, JA2EZD, QSL via
Sin, JAINUT (requires at least a business-size
return envelope and two IRCs ot equivalent). Sin
is also laoking for donations toward XUSDX
station equipment. (Thanks, NB3IT and
VEGBSA.) fggv=)
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When are the bands open? These charls predict this month’s average propagation predictions for high-frequency circuits between the US
and various ovarseas points. One chart showing East Coast to West Coast is also included. Cn 10 percent of the days of the month, the highest
frequency propagated will be at least as high as the uppermaost curve (highest possible fraquency, or HPF}. On 50 percent of the days of the month,
it will be at least as high as the middle curve (maximum usable frequency, or MUF). On 90 percent of the days of the month, it will be at
least as high as the lowest curve (optimum traffic frequency, or FOT). The horizontal axis shows Coordinated Universal Time (UTC);

the vertical axis, frequency in MHz. See April 1983 QST, pp 63-84, for a mare-detailed explanation. The 3rd edition of The ARRL
Operating Manual containg similar charts for a range of sunspet numbers and times of the year. Sunspot data is derived from Solar
indlces Bulfetin, National Geophysical Data Center (E/GC2). Boulder, Colorade. Curves are generated using IONCAP. These predictions,
for November 16 to December 15, 1990, assume a smoothed sunspot number of 130, which corresponds o a smoothed 2800-MHz solar
fiux of 173. FFFE]
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DX Cel'ltlll'y Club Awal'ds Administered By Don Search, W3AZD

The ARBL DXCC is awarded to amateurs who submit written confirmations for contacts with 100 or mars countries on the official ARRL 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, 80 Meter and 40 Meter DXCC awards are endorseable in 10-country increments through 200, Presently,
there are a total of 323 countries on the official ARRL DXCC Countries List. The totais shown below are exact credits given to DXCC members
from February 26 to March 30, 1980. An SASE will bring you the rules and application forms for participation in the DXCC program. Send
$1 to request the ARRL DXCC Countries List.

NEW MEMBERS  Kiskvii0s WSALAND JAZORWI01 HASDA/ZD4 WIWAI/326 W4MBD/248 WEMFWIZ10 14CSP/N0 XE1XRC/265
KJELD/82 KSEW.I163 HASLV/301 WIWW!332 W4OCU/321 WaPBOI284 14LX1308 VBIASH23E
Mixed N&QLHA00 KEVELAND 160 Meters HAQMM/285 WIYCOMTS WaVULISOT WAWE.I/150 15JHW/310 YCIRED/204
CTiZOM12 N6QMTri08 KEBSAZNIOZ GPBHDH04 HBYCSA/Z80 WA1SPT/212 WAWAW/228 WASCZSIS03 15KKW1321 YCRBABNS2
DESLIMOT NTEGHOS KBSHPHi124 SMeCTOM02 HKOHEU/307 WAIWTP/313 W4XT/254 WASHFN/323 IK2GXK/259 YCOOMCA/ 93
DLEHCOM 1 WABBXE/100 WHSKYK/160 12HVE256 WATZLD/316 WA4BET/317 WASOG12 IK2IGX/214 ZL1ALE/320
1LBLAMDZ WIBLI 104 AABGK104 80 Meters 12QMUI31D WBTATZ/244 WAACCP/300 WASNDLI0Y JAIGTFI314 ZL1WGI203
MPBAYVI207 AATAXHOS K&AALI203 UQRAP02 12RGV/286 WBTBQJ/125 WALCTAIZIY ™ WBEHIWI275 JAIGV/328 Z14B0I332
I7ALEIZ45 K7EHIf00 KBAEDHMU5 K1HDOHO2 IK2GXK/278 WHTBVQ/RZI0 WAICK/318 WBBOLAM 62 JATKQU181 AXBDKI251
IK1CPB/105 KB7TTXHZ? WEMCA/25 KM1RM21 IK2GK214 AE2L1204 WALOYK/203 WHBSFF/260 JATNGMZE1 5B4TI1302
IKBLLJAO2 KLTRAI220 WABJBG/6A KAAMG/ 106 JAICZNR96 K2BRF!199 WAAQYPHI1 Kaleuzrg JATOND/313 AKIN/297
JFiEQaizI2 WrILJ0S WRAFIWI319 KK4HDAHOT JATKQXI291 K2QVS/2T4 WALUCH237 KaTI/308 JAIPCYISTY KI1EFHS1T
JMIPTA06 WATHRRA25 WDBMQY /285 AGYSI124 JATNGMZTZ K28D/288 WBAM/BT KAGFCZI200 JATRWHI0S K1SEr315
SFZHSE/10 NBKEM/M123 KCIGG34 SH1OCCr227 K2vSPr2ze WEAUBS/148 KA9SMD/124 JAISVRIT K15Ffa14
JHECLVI 35 NZBU/TDZ KEDET/ 152 40 Meters JO1B251 KOG2NBI312 WCAB/306 KO9QR/ANY JATWSK/322 K1YRI300
JAZKON/307 WARIBG/290 NaEIPM0E LGRAPH00 JR1ARKI258 KE2PFI224 WDAAE /250 KZOAM24 JH10CTH221 KBIEW/T77
JAIBSLA10 WEEFIW{320 WETLU/290 YCSODQH0T JIZRGIB00 KiI2AR02 WDAIDJ224 NBAL G312 JIIDWTI37 KM1R/275
JAINTE/26 WDEMCYi287 KEeNN/105 ZPSZAI04 JUBAFVI312 N2AC/Z16 WDAKMW/209 NORD/0 JR1ARKI209 KN1M/275
JAISMGH 124 KalLIL 144 KDBAF/302 WaLIVZIZ89 JHAATRNEZ NZHOS/225 WE4YZT? NESK/313 JAZDSYIR25 N1AJNV3I5
JSE4ECHIQT KEQET52 NBIDR/ 30 AG9S/165 JASRPRi202 N2JDU316 WI4TI310 NFacU314 JAZIVKIZ0) N1CPCI180
JASEXWIZ0 NOAH/ 08 NALIOI BT JAGHUGI3T? N2ZZI235 WMAD/5? NISO/31 JAZKVDN319 N1FNN/128
JATIMIZS NIFSNAMO1 NVACHO2 10 Matars JAGNQTIED NXZTi258 WNAHI53 NJIRA 76 JH2CIWI309 NATZI314
JHPAJDR227 NaJR/00 JATUTNAOS JASTMU/ZES WIFB/313 WV4S135 NKOX/245 JJ2RGaTe NX1L/280
JI7KEPR1G NTITHI1D ow SHAUV46 JHEWM/175 W20LM/150 KSEW./204 WOAAZES JAIAFR330 WICYBI300
JEBFAMI122 WAINPM/1ZT DJBBDH 16 JAGCBGE10 JATAORATE W2TE/315 KSGWN/S20 WOCA31E JAIARTIZS WIFAB/314
LAGHF/226 WFOVI 16 LJOBP/ 08 JHTAJDI108 JATHMZI318 WAZADG/314 K5XX/306 WIDDP/314 JAIBGIZ04 WIKKG/201
DEIDHS19 KBRUYHOD DLGENBE! 109 TAZAU/52 JATZP/320 WA2BOTI208 KFBMY/a10 WAGMS/A25 JAICSZINE WIPEAIZ 16
OKIKAW/ 97 KBOZGH07 EASFAG/1S1 UQRAPIDS JAFEJDi256 WAZCIOI225 KGSEGIZTE WIIEK/259 JAIFYCIa03 WITSP02
OZTAKI14 KOeDre2 FIHRIt14 YEIOKK108 JABRIEI252 WAZMZX/288 NSCB/300 waLIRI307 JAJORIIZE WIWLWia2
0Z7I0V105 NEEIK/106 GABIDHOD VEBEJI110 JADAZEIRIG WAZUDT/250 NSEPA/2T WIMCR/326 JAILUK219 WAIWTP/312
P4API104 NEHCH!106 HATMLA02 VEFEWI10 LABGHTT WAZWYR/50 NSGGO/305 WIMP{300 JWBAFVI309 WAI1ZLD/296
PASEFJ130 NRIDR/132 17ALEl228 YOPMGAH 41 LU6DHR/314 WE2PQG205 NSPCI254 WIMYGA16 JRIANG/284 WH1BV()/288
PY2NAM00 NVOG!102 JM1PTADA KIHDO/168 LZIHAIMD WB2WOWII22 W5BKKI227 WIDTENSY JA4DNDI3TY AMZAS0S
SMBIVVIT1E WDBCHWI290 JH2CLVI 34 NTHEJH00 ODEPLIA4S WEILIANG WEHFNIZ01 WOTCI318 JH4ATX/E2 K2CM/I0
SM7BZO/412 WOBY/102 JAINTE/2B7 WIWAI22T QHZBOZIA1P K3YGU254 W5HT/264 WHaZ/319 JASBLBI319 KaLs/zTa
SMOMHC/1D2 JFaEQINDT XR2BBGH51 OK1DDS/313 KCaAJ298 W5LFK/333 WBYZNB/231 JASFDJIR12 KEPWG/I08
SMIOHI 10 Phone JHTAIDMEY KC3LMI05 ONSSYI323 KT3HI251 W508H/293 WI9HI309 JASTHLIZE7 K2sDiess
UQ2API202 CR1DM/127 JHRIBXM05 MR3Y/124 PY1AFLI20T N3CTS/M74 WASSKY/227 AKBAIZE JESIVWIA2S KB2XP[290
VERAWRAOT [MSIMI203 JAOMGR/T43 KBACSEN00 £Y2DEUI09 NMACi284 WSEE301 KOAW/228 JAGCNLIA1 KCRNBI311
VE4AQZI00 DL2FAI118 LAGHF/200 KB4RIVAN03 SM2EJE/Ite NRAYi2a1 WW5L1Bz KOAXLI2T0 JATAQRIIT4 KR2Q308
VKETD/ 12 DLBHBYM0G OHBNLH/153 walLzwi18 SMBHYL/313 NS3K/270 AJBVI316 KOCVDI315 JAZBISIS2Y N2ZHOS/210
XEPKBI53 DLBRSA00 OK1CVI19 WAIMME 140 SMBBGGHA1S WIBZN/310 KEFMW321 KollR/278 JATFS/305 N2KAI318
YUAESH04 FECQUIE07 OK1DDSIZH0 WASSEN/0E SMBIFI03 WAlOP/A15 KGEAMIZ93 KBRAUKI226 JATHMZI303 N2LM/320
AV1XI/190 GATOL/109 OK1FWAM05 WVSK/112 SM7CNAKIZS WIKYN/204 KIBHT/172 wCEDV280 JATPLA21 N2ZZI218
KATHGY/115 HKAEFUM11 OK1MCDIBY KaZANs2 SM7JKY127 WAINHG133 NEDOY27 KDBJL/293 JAYZPIIZ NN2QY225
KAIPION 06 HKATEN 11 OK2PETHI0 WDBEOL/108 SM7LOXI274 WAIYYN/175 NBVR225 KDBRTHTS JETJZTi256 NXZT/238
WHVI102 HPEAYVI20T OKIKAW/ES KBOCLIEM2E BMIPRF/202 WBIEFQ/285 NBZU!180 KDBUEAST JHTFMI313 W2BSI/129
WIEN/102 18XVE/233 OZFACOI04 NSIWL/125 SM7TVIS25 WEIIRY0T NCEA/154 KEATI213 JABAWH/305 WRFCRI3Z4
WIWEB/12 IKIMTZ/105 PAIAMAI TS NBOQI10S SMOBSE/243 AAGRIZ09 WBABTIS 1S NBEQY209 JASRJEIZA4 W2HXFI319
WAISVFH00 IKSEFA/182 OY1AVZI47 SPSDRHIA09 ABADUR27 WeMVW/200 NIgC/182 JAICHAS00 W2IOBI308
KAZELI267 ISBVCY/122 N1FNN/10B 5BDXCC TRAIMA 79 AB4ON/241 WaNIZi258 NIBGI301 JABSCY27R WaMLHMTT
KAZVAEADT Iv3VCGI200 NS1I161 LABXM UTSMDI314 AF4YI308 WEPBII325 NN@M/133 LAZWRIME2 W2NG/319
KEZBOM 26 JINALQM0S KE2PFI46 KEZLY VE3IR/AZS AG4L/311 WaSPCYa09 WOFFI326 LAdHWIZIG W2NJN/Z5T
W2HCA/18 JB2KDN/205 WXZT/132 LATVFA VE3PG/294 AK4N{A12 WEZ/301 WOIZVI204 tlJBLzTT W2VOi333
W2KTF225 JABNTE323 W2KTF/204 JRECSY VEGEJ/270 KAAOH/238 WEYQU313 WEJLC/315 LZ1HAIZ0H WAZBOTII06
W2GVI130 JABEXWI306 WB2YRI127 WEMJP VETAIW/290 K4AVCI1D WABYFD/253 WAJRN/02 OE1PCH2S WAZMOE/314
WB2YIPi142 JHEWM.i175 WADNAM11 UC2AR VEYEIKI225 H40LY313 WBGHTC/198 WANAR/302 OHPBOZ/A1G WAZOAGIZE4
WSRLI104 SATIMI0R K4KQy277 IK2BL A XEILA18 KAE208 WZBP/256 WANB/320 OK1DDS309 WazUZli257
KakAL/ 0z JHZAIDMEG KB4SVPHZ1 HKSLIH XEIXRG/265 KAGF/220 KTAZGI203 WARDIZP/181 OKZDBI3LY WAZZLKI230
KISWE0E JT1Bv/108 KOADIIT KE&CQ XE2GATHS1 KALR/A1B K7HRWI297 WEBIAFZI152 OKIJWIZ18 WB2WOW(317
KD3KWi104 QESFSD/20 KP4P/283 UYBEG YBIASQH2ET K4PRI313 K7LJ301 ONBAW/280 WERL/308
WADNA/BY OK1DDS/309 N4RTEHLE CTIT™ YU1ZO/318 KA4LRMiZ78 KITCLI245 Phone OZ tHPS/204 KIWS/308
WASCAS/106 CIKIKAW32 N4XRI267 WEB2WOW YU3Q)313 KB4HBH/197 K7XN{A0 ALPHSMED PRAZDO/RS KAYGUI287
WB3LIM/103 OTSRAMI00 KSEWIM13 AU ZL1AH(344 KCAMK/267 KBYYDI00 ALTHXT9 eY40DI323 KExKEr292
AdBYTI26 PABZH/219 NSMHP/110 KP4BID ZSBASWI275 KCAQTI292 KO7Vr231 DF4PLAT SM2EJE/ DT KJ3Ls17
GAYIUM04 SMEVVI 11 K6KE/101 EASHCX ESBAZON2GS KF4AV/1T3 KC7H22 BGRB8 SMIDXC312 M3ED/A1T
KCABREM/102 SM7BZONM09 KAYWDM/129 PaQZH AXIFC/264 KMalH/200 K702 DKZXX/A20 SMAEMO/307 NaJM/200
KC4MODI103 UGPAPIT4 NU7F/110 K3CHA SB4TIE02 KV4FII16 KY7MIa00 DKENPF320 SMEBRWI312 NB3T/299
KD4MMI51 XT2P§/115 KaCsH13 AMGAIRO2 KXA4H{235 WIDNY/320 DL2AWIZE1 SMECAKIG2E WEZNIZ1S
KD4WB/168 YC7BBIM20 WABJBGI248 ENDQRSEMENTS  aD1Ca01 N4CAI304 WTGXCIZ4 DLENAOI295 SMEHYL/303 WABDMF82
KKATKr101 ZPSAA15 NIgOM23 AKIN/302 N4GDJRS57 WTKSAIZI0 DL5SY/314 SMEJPGH81 WB3KBZ/VPOI261
KMATY!195 ZPsYViiia NFaT/Im Mixed KIFH/315 N4GE/Z0 WrMI3a5 DLENX/323 SMBBGGLS AAAKAIZ14
NAOLEM3S GVIXIATD NBEVQI110 ALTHX/T9 KAIESL215 N4HOHI300 WTYSI261 DLTGN/257 SMBCKLI321 AFAYI301
NAQCUM13 ND1SH05 NIBCI115 Cl2ANIZ0S KA1EX280 N4LZL/249 WATGCSH 74 UL7MAE/312 SMEDYKI2TY AGALIADA
NARTEM12 NS1T/102 DEPAFZI290 KB1ER/284 NANPYI245 KBBLI228 EASAEA/29? SMBIF/303 AL7ELAWA313
NAVYZHD6 WIWEBH 12 RTTY [M7EE/206 KEAEWATT N4PYDs271 KBCSGIa25 EASFCOI2TS SM7LOXI273 KABVC341
NGFBL/104 N2CYL/158 DJ2YEHIR DUAHX303 KM1AMES N4aSZizg1 KBZYT/315 F2CWIS03 SMBDJZI318 KaDJ329
WAIGRWHZ1 WAUZH2E? SM7CNAM1D DJAGNAG1 KM1R/287 N4SZE/230 KBIZWI305 FEFWWI310 TFEMM/ 164 K4DLK311
WAAITYI137 #AITWE/108 VK3EBP{108 DL2ZAERZ?) KNI NAXO348 Kusmat1 F8Z0/179 TI2MIFr264 K4GFI/329
WB4JPM103 WADNAM 16 N2HOS/126 DLAFBZ/28S KT1H200 NAXRI346 KYaYi2na GIKLLIAT TRESAI86 KAKQI278
KSAVH04 K4MXDI110 NT&V/105 DLSKATI279 KT101232 N4ZQU24% NBBKFi314 GAVIE323 VEIPG/290 K4KST/291
KE5DZY/198 KASTLIMA01 WECNI105 DLTXS/316 N1AJOI316 NM4L/296 NBMX/168 HBOBGEN/1 VESAT/315 K4KUZI303
KFEDEMOD KASTYZ112 WBOTCH05 DLBYN/310 N1FNN/143 NX4B/22% NBZA/342 HC2RGI204 VEGEJ248 KaLRI314
NSMHP/114 N4LCGr108 HZNNAO4 FM5CDI306 NAIN/250 WAEJHIF20 NBBB/3D1 HKZJJH/266 VESWQIT16 K4PRI306
NEPTHOS N4OLEN35% NZ7¥102 G3KLL/318 NDIUHE2 WAFHII69 WEBC1/307 HKEBUT/253 VEZAIWI289 K4PR/3a7
WASUFH/02 N4RJIZI03 GATXFF311 NX1L/290 WAFNS/330 WIBLAMES NZETr331 VETXO/226 K4WMB/31T
AASEWNOZ NAVYZNO4 Satellite GAIUFETT WACYBIE01 WAFQTI260 WEFN/250 [ZMMH;28' VKRAGAZAT KB4SSS250
ARBGKNDS WALGRW/121 KASDNPHQL GA0BKI2G2 WHDIDI206 WaITD/229 Walomaa 120MU/309 VK4ZM/281 KrdaMKiat
KEBXI/105 WALITY/35 VEBLLY100 GAQK/Z01 W1PEA/320 WAIATIZT? WeJCcR10 13Z5X/224 XETL318 KCaYX170
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KE4E/313
KE4YD301
KFAMIS0S
Rl4SRz87
KJ4.IM203
KK4HD/283
KK40OKR261
EMAIH200
KVAF/316
NAAVVIIT
N4BYU/311
N4CRII01
NAMZLr241
N4ONIf300
NaPYDia?1
NAQF/316
N4TE/332
N4XHEN 29
N4ZQ21T
NF4U317

- NX4B/226
W4CVXr263
W4DOU/320
WADQO1T2
WAIHER8
W4IZ3T
WALVMIA1G
W4MBDJ262
W4aQDENS3
W4UNPI316
wauwiats
WA4BEC/318
WALCTA299
WALDBRUAZS
WASFHQ/3T
WARICKIZBS
WA4LPM/229
WA4PLRIS318
WaaPPSi2as
WA4QYH/203
WAATLIS 325
WDH4AFYI250
WE4IMCIZTD
WOICXB/311
WFAGIE12
WF4lr264
WJATI284
WM4DA137
WT4T/313
KECTGIA12
KSFM/318
KSGLYT339
K&SRSGI307
KOSNOR279
KOSWJI281
KESPAIN0
N5GGO/AS
NSJRIZTE
N5PC/249
WSLDH/315

WELFKM T
WhVVD 264
WASHLC/266
WASSKY/[226
AHSHY/2T0
KBMAS329
KEPZI327T
KERK/31T
KBEKTV/223
KBES0I156
KB6Z Y1235
KCBAWXNTE
KCBHIZ94
KIGYE/ 133
RIGGLI224
NBERCOR0Z
NEJVI2ED
NEMUW/322 ~
WeDU/283
WEFAH/290
waHCURor
WEIEG/251
WONIZI256
WBOMR/322
WBQON/260
WBTFDI316
WBZZB/225
WABTLAIZTS
WEBGRSE13
WEGLIBRIZ00
WESHR2S0
K7BCX/328
KFEG{230
K7EHI/00
KTLAYI317
KTALS/312
KiTCLI232
K87VDIa00
KETRLUI201
KQ7TH231
KX7J/288
NZEFI31T
HKTYI290
W7DNY/318
WIGXC23
WTKH/345
WroTL127
WITER
WIUZAIIS
W7ZR/312
WAZSIG31
WATUVO/320
ABBY/3G
K8BL1TO
KBCSG/326
KBGX/310
KBGGI311
KEJRM/312
KBOHG250
KBONV/32S

KB8YVIZ290
KBZTTII06
KASYSW/185
KBaZWI302
KEBNU/249
KNBCOQ/274
NBEKF/313
WBANFr290
WaWOJ320
WAHCZS/301
WABHFN/318
WASOSE21
WABPYL/IZS
WDBLVF/216
WDENNP/146
‘WD8Y1318
KIBJ/318
KSBSL199
KSELrIDS
KIHQM/319
KIMFY!3i5
K9TI/301
KOZQU317
KASOTD/B3
KB9l/296
KCHYX/300
KDINAJZE3
KO90B/309
NSELY/230
HEGK/308
NJAR/1T4
WIDDP/310
WaDE/31e
wahNazy
WILNQ/325
WIMMZ/333
WONNE/311
WeTCI7
WABEZ Y258
WARVGY/I25
WCan/2ag
‘wDallCr2es
WISH/30¢
Kalir212
KAWWXI30
KYDAR1E
WeBL21
WOFFI209
WAGKE20
WRJLC/259
WoNBI292
WRYNZ322
‘WRZRAJ2TT
WADRVK/261
WBACHS201

cw

DJ2YA/250
DJSJHI3E
DKSPRIZ10

DRENP/307
DLIFUNSS
DL1KBI298
DLzAw/289
DLEKATI219
DLEQW/303
DLTMAESS07
DL7SY1295
DLIWLB11
F2OW/269
FEBEE/2RB6
GITXF281
G4QKI164
HB9ALOM312
aMuze
[2XIP/308
MEAT/294
I5SMX202
JA1BNI3T0
JarCR2Te
JA1GVISDT
JATHGY/30S
JATIWPIS1S
JATKQX/255
JAIMDK/313
JATMAM/310
JAIONDI279
JAIPCYI266
JA10XYI309
JA1RWIi26e
JAISVPI2S
JGINBD/A04
JNDWTI272
JAZAAGHITT
JAZAPAJZGS
JAZIVKIZG1
JAZIVYI208
JAZJWI294
JAZJYPIZTS
JAZKVDI293
JH2CIW/308
JASARTI233
JASBGI303
JAICMDI305
JAJOR/292
JA3PISI309
JEALWEIAD2
JJIAFVIIDA
JM3DDGH 55
JARANG/206
JAALXY/I06
JASALICI259
JASPULIOS
JASTHU/294
JABCNU282
JABTMUI42
JFETUUN 29
JATAQH27T
JATHMZI304
JATPLIA04

JASDNVI31T
JABEJO/239
JARZORI2
JAYAAIZTZ
JARCKANTS
JAQDAL294
JFIKKV/306
JHIQJUS04
JHBCMZI210
JR1ARKI58
LABCE234
OK20B/295
PA3DBG/20%
PT7WA/286
PY1AFLI86
PY400202
SMIDXGA01
SMACTTR2T?
SM4DHFI283
SMEEMO2T2
SMSBRWI299
SM5CAK/274
SMBBGG/251
SMBEDYK313
SMBHGI77
SMEBSB/Z43
SMIDJZ/308
SPSDRH/234
SPSEWY/312
YEAHOI298
YESEJ221
VESWCQY283
VEZAMA293
VETWO/305
20298
AXIFCIES3
AX4FLIB12
4Z4DX7305
AD1C/288
AltN/253
K1JA/315
KINTR/260
K18TH50%
KivKomoT
KM1Dv2ss
Kt10/192
NTTZ288
W1ax272
WIKSZro?
WITSPIRTT
WAWLWI311
WAYYi313
WA1ZLD/256
AAZNE3E
K2AGJ306
KZENTI308
k2154268
K2GDV159
KD2KAN25
NeZZHRe

W2FXAL02
WARAQGHS?
WAZASQ/202
WAZMZX/164
NSED/285
WAKYN201
AA4DOI274
AALELNS0
ARAKASR92
K28HZ/295
KA4CEFIH06
KACXY/303
KAFJI309
K4PBME1
KAPR/284
K4x11295
KE4E/275
KF4AVI16%
KI4TFi228
KRaF/283
KLadr3t1
N4BPP31T
NACC270
NACRAI/266
M4RA/Z3G
N4ZQr148
NE4AR287
NE4RM89
W4BFRI10
WALVN/E0S
W4NUS/2a1
W4UW156
WA4CTAS07
WA458I/208
WR4BMM/151
WF4G/292
WF4I/155
WT4T/256
KENWIS13
KEVNJNT2
HABW/308
KCBM/304
WHEALDI212
WEBKKI1TS
WSMUGH0B
W5VTI2
WD5DBY/292
KeOT/312
KeJADM41
KBPZ{155
KBRK/301
KEWD/275
NEMU/297
N6VR/Z92
WEBJHIA0S
WeDN/291
waDui2at
WalSQis11
WeJTI/260

WEMNDr203
WaSN/Re
WeYQ/280
WASFITHA3
WZEP/253
K7EGIZES
KPLAYMB4
KINNf27T
KrZBvizg
KTZRr309
KOTVIA09
KX7J1253
NYEF/308
NTEPD/265
N7MC/294
N7US298
N7UTI301
W7KSK/224
WYQNR225
WTTERZ
WYS252
AB8YI300
KEBL{1S0
KBCX/279
KBIFFI306
KBPYD/315
KBZTT/283
KASHOK/152
KJBMI2E6E
KNBZ/207
MNAGGI125
NMC/305
WABE/285
watyner
wabaj2e7
WaFN/232
wal/214
WEJBII306
WAPRI00
WABOSE/S56
WBEQLAMST
WBERJX/I0S
ABAQy254
AKAYi216
KOBG312
KaBWQ/308
KOEL/284
KF288
KIZOra05
KROO/206
NTstris7
WaDDP/278
WODEF27Q
WOLNQI39E
WONNE/185
WaR0K/148
WEINOVI2E3
WDSIIC/311
ABDX/294

KACVDI310
KCaDi71
KCOQacs
KURSI2T?
KYBA253
NIRG273
WRILC/304
WolB272

RTTY
DJ2YAM54
JASMNP/226
JASTMU38
OKIMP211
WIEWITE
K2ENT/225
Ka2BHD148
WAFCR/226
Wh2CJLI249
WIDJZr27 0
NE4RM123
KEKR/227
WEVTi235
WEZPA236
WYKS/80
WRLYM/249

Satellite
W4BE32

160 Mators

LJ2YAM15
DuJsFW/t41
HKAHEU/1:30
JMGTFNTS
JAZONB/136
JAALXY 115
JATAGIH1Z2
AXANJITE
K1MM/I196
K1ZMI215
WIENEM12
WHJZHMTS
W2FCRNE3
WGHM51
AALVITBO
WaALI 30
KOUWA180

80 Meters
DLIPMI21T
JAIGTF208
SAZAAQYRTS
JASDNVIZ33
OKIMPI236
SMEAKTIY
SMEBGGI08
SMBCVXI232
SMBDYK!54

SMEDJZB0
YE7AHA/94
YETSVIZY
VKEBHD/265
KIMEMI278
K1MM/282
HINTRABS
KM10/1220
WIYYis
H2EHZNE
K2TQC/268
W2HINTI
W3IGGERIN
WOMPWIICT
AAIVIS0
KaDY/287
W4vVQ/239
NEET/i62

40 Meiers

DLIPMAACO
JAIGTFI239
JAZBAYIR22
JABCSEII0E
JAGPLIL/199
QKIMPI261
SMBBGG/226
BMECVIT278
SMEDYKHME2
SMeasR0Y
SMEDJZr22e
VETAHA/283
YKeHD/A11
KIMEM/308
€1IMM/308
KiNTR/226
KMI1DN2r
WIKSZ/211
WIWAU262
WIYY2T1
KeSHZI235
K2TQCA1T
K3UARE1
AA4DOMSE
AAdVI2E1
K4DYI314
HAKUZI231
NE4ANT70
W4DR/I34
WaVQ299
KBEMAS185
MNGET/200
N&JVi244
H7USH94

10 Meters

DBKENP/283
DL1PM/302
JAIGTF262

JG1NBD/I0S
JAJCMO/275
JASPULI259
QOHZBOZ/00
OK1MP/268
SMIDXC234
SMEAKT/252
SMBBECGG/T8S
SMBCVXI284
SMBOYK/181
SMBIFre62
SMeAJUz08
SMeDJZ/2T4
SVIADGII
VESWQ/268
VETAHAZ03
42401289
KiMEM/295
RiMM/R297
KINTR/208
K1YDGAH83
WIKSZ/260
wWiyviead
WAIHHN/140
AE2LI163
K2ARGH10
K2EEK206
K2OVE223
KETQC08
WAZFUZ/M26
WERL/142
KIUAI27S
WIGG2TS
WA3DMF/178
AAADO/78
AAQVI2T2
K4CXY/184
K4DYT317
KK4HD/4B
NAVZ295
N4ZC/146
NE4AJ193
NX4B/1249
WADR/IZE
WavVQy298
WHLLL257
KSEMN/262
KBMAJ228
KSYAAS02
NBET/202
NEDOG 130
N7US/203
KBBL/180
KBBCUIS/158
KSALP/210
KAQULN/152
NISLATS
NAIWT/123

DXCC Honor Roll

Administered By Don Search, W3AZD

The DXCC Honor Roll is comprised of those amateurs who have been credited with at least 314 of the 323 current countrles on the DXCC
list. Total DXCC credits earned, including deleted countries, are shown after each call sign. The large, boldface numbers indicate total DXCC
credits, excluding deleted countrigs.

MIXED

383

DJ1XP/344
DJ2BWII6S
DJ5AI339
DL1JW/I60
DL1PMI3E1
DL3RKI36E
DL3ZI/356
DLEEN/353
DLTHU/3Is?
DLIOH/359
E3ATII58
FSRMI3ST
GRAAEIGT
QA3FXB/I65
33KMAIS T
GW3AHN/387
1ZKMQIS48
[THZGY/363
A1BKI355
JATMIN/I4E

62 05T

JA4ZAS34D
LASCE/243
LUBDJX/372
QH2QQ/360
UHANS/349
QK1MP/353
ON4DM/364
PT?7YS/a58
SM7ANB/3S8
SMAAJUI3ED
SPTHT/A48
YWEAIPIGT
4X40KI366
AX4JUI363
K1DRN/346
WIAXI3T0
WIFZ/a66
WIGKK/374
W1HX1388
W1JR364
WAO/347
K2B5/349
K2FLI384

K2LWR362
K2MUB/24&
K2TQCMA55
W2AGW/IT2
W2BOK/384
W2BXA372
W2GWI3E6
WalvUias9
W2NC/348
WICKM/I66
W2BEC/I384
WalE/63
Wayyrass
WA2DIGI357
W3GH/363
K4CEB/342
KAGJDI32
K410/350
KAIKR/346
KR4KOQ366
HALNMRG2
K4PDVI365
K4RPK/356

K4X0141
KaYYL348
N45U/369
WAAIT/3T1
W4BFR/356
WADR/364
'WA4IF)359
WAMGN/356
WAVQIEER
KSAADIIS
KSKR/348
KBYYia47
'W55J/355
W5I0/366
W5QK/3S59
KEEVI354
K&QL3ro
K6RF/356
KGRN/RSE
KERQI358
KAWRIES
KEZOaT2
NEAVI349

WECF/349
WBEL/353
WEET/360
WEBEUF/347
WeISQI55
WEKNF/343
WeKTE/50
WEONZ/359
WEONM/IST
WERJ/351
WERT/3B5
WEYAMI53
WABOET/348
NS7J/352
WrOG/364
WTCMO/358
W7DX/356
W7GNI364
WIMBaT2
WTQKIG1
K8DYZi3a8
WaBKP/361
WaJBl/366

WAKPL/364
WeLKH/asT
WOPHZIIE3
WBRSWI349
WBRT/IEE
KSABI361
KERJf345
WOCH/355
WODWQY3S1
WIDY/360
WSZM/a71
WeBW/367
WRCM/IES
WoMLY/369

322

DJ1YA3SZ

DJ7CYRaY

DL1BO/IES
DLIKBIIGY

DLEGW/ 343
DLBNID/3A2
Faru41

GIFKMI3B4
HBSMX/3s57
HBIPL/356
18AAS 345
JA1BN/IE3
JATBWALIAE
JAIMSI34E
JAZIWIIST
JALOWIAT
JAIDY/355
JABADCIILS
JABZO43
OH2QV/A52
OH3BR/341
PY2PEL348
FY40D/357
SM3ICXS342
SMECVX/340
VE3HD/IED
YETIGI342
VE7SVI345
VEYWOII58
ZL1AVI48

ELAHYIT1
AX4FQI354
KiRMI342
W1AXAIGE3
W1BIHA0
W1CKALGT
W1D@J/as2
W1LU/3s3
K2FE/354
W2AGR67
W2FA/359
W2HZ/343
W2MJIB57
W2QHH6Y
WeOMIi362
WIAP/338
WACWGA63
WIDJZ/353
WINTIZET
HACIAIS4T
KADJ344
K4DY/343
KaFJr349

KAMQG351
HAMZUI348
K4YF/363
WABAA/IES
W4FX/358
WAGTS4
WaNL/3a2
W4NNH/350
WALWIPI348
K5UCHIES
WsEJTi3s52
KEJQ347
KEMA/351
KEYRAII4T
KIETI361
NEFXi354
WERSYHE3
WEBZERGT
WEBGRI345
WEMYGrIse
WEKI80
WEREH/353
WBZMIIST

WazosIce
KIABV{345
KTKG/344

KBEJ/3a8
KAONVISSS
WBEVZI4S
WROK/I5E
WRPR/34%
WBQFR/341

WAZLIS3
KRARI34Q
HOMM41
HARAIS38
WeDGr44
WSKNIAS3
WHKODI345
WINAJIST
WaYSXr360
WOZN156

an
DJAPI340



DJBFW/Za1
ul (PR
DKSFDsE
DLeFLr38
GIHTAL42
GiLaPrdls
G4OPIIBT
GM3BOA/44
HB9AFU331
HBADX/354
NZLiS58
KMKN/339
T9ZGYI361
JA1BLCI342
JA1BRKR49
JATHGY 337
JAZAAQI341
JAZMAI340
JARIL/242
JABMS/I37
OH2BCI348
QH2BH/348
QH2BZI3aT
QH2NB/368
OHERA/I48
OK1ADM/351
QK3JWia32
ONSKL338
QZIYI36E0
QZ7YYII3
PABLOU3SS
SMSAPI/343
SMSEBC/341
SMECAK/342
SMSDQCY336
SM7EXER38
SMOBFJ/A37
SMSCZYi349
SPBRT/342
USWF/360
VETALGB30
VE3WT/349
VESWW/343
YUTHAS48
ZL1AASI336
ZLAB0r354
4XANJfaan
4Z40NI329
W1JBW/344
W1JZ/340
W1NLU/350
W10T/338
w18D/352
W15P/355
K2BK/360
K2BZT/363
K2OEA359
K2PXX/350
R25HZ/357
W2AY.J/384
WaFG/343
W2FP{340
W2GW/3e4
W2LPE/363
W2LV65
W2PPG/341
Wa2RS/334
WaTQCH59
WavUF344
W3EVWI365
AE4X/358
K4AIM/356
K4BVOH3S54
K4EZII62
K415Vi344
N4CC/335
MNAKG/I41
N4UH/343
WABRE/344
WAEXII7E
W4IVU/344
W40Q0/358
walG/348
WAZD/356
KsFJRsd
K&UR/340
WSAQ/IES
WASIEV/340
WF5E/352
KBCCY/350
KEDCI3IE4
KBEXOQ/345
KBGA/3E4
KEPU/38
WEERS/351
WEFSNae2
WEKGIsY
WEKUT/65
WaPN/349
WERKF/I61
WEEN/3I59
WETZD/368
WEY0i344
WABGFE/345
KINNJ3aT
WICB/340
WTDY/i345
WTOFISE3

KBDR/357
KBLJG/333
KEMFOV343
WacTs48
‘WaDGCH/343
WHILC/343
KSECEES
Kawa1y
NIABII3B
WIAQ/36
WaFKC/365
waJuv/ase
WARCJ/I5S
NARY/AST
WAGCIZ/349
WRELAGED

320

DJBJHI40
DUSLASIAS
DK1YK/A32
DL7FT/346
DL7HZ251
EA1BC/358
FEBWJ/326
GIRUX/336
GM3ITN/353
HB9AHL/330
BAMU/ZE3
JATAATI340
JA1ELY/A32
JAIFHK/I341
JATGVI43
JATHYF/36
JA1IFP/240
JAaT1UQp/ase
JAZBLI3AS
JABBGI344
JAIBQEIS
JAIMNP/332
JASBSM/33S
JATADIISE
JABEAT/332

LU4DMAs60. |

OH2KI335
OH2LA/357
OH2LUA36
OK3MM/360
OZ1Lon4z2
O26MI339
PY1APSA41
PY1HCY360
BY1HX/358
PY7ZZIa32
SM5AQB/343
SMEBLO/362
SMECKE341
SpsB2/a38
SVIADGAZ4
UAILKIBS0
UAZCT/354
VETKG340
YE1YX/328
VE3GMTI339
VETBD/334
VKSWO/349
VKBeOH/332
XE1AE/354
YLU1AB/329
YVSCWGI32
256LW/IES
K1JO/Ma3e
KINA/SLe
N1OU345
W1DK/A63
WiGLR33a
W1HH/356
WIKGRA3
W1IMLI352
KM2V/336
W2HTI/361
W2PN/346
W2VUINI34E
WRZYQH/337
K3AVI351
N3II/332
W3IMPLasT
AA4S/335
K4BBF/339
KAKCI346
H4RAS334
KE4l/asy
NaMM/341
NAZCia42
NE4Rf328
W4AUH/339
W4EQY/387
WAOWIAS0
WagsLas2
W4YJ/365
WASFFW/338
K5GH/a34
K508/337
NSUR/A32
W5TO[344
WoYU43
K6DTI34T
K8IR/334

KaKIagT?
KELGF/3s7
NEMUW/335
WEBS/I62
WERVM/354
WEFW/350
WBGMF/353
WEMUR/357
WEPHF/IS0
WePT/362
WEQL/343
WESQPTas1
WeTC/As4
WeTWZf362
WEYKII62
WBZKM/341
N7RO/335
WTBGH354
W7IRI364
W7TE/333
KBFF/350
KeIFF/339
KBKAC/339
KBNN/329
KBRASES
WaaHI61
WeDA/354
WaJQ/a4s
WANGO/381
WaQY/asa
WERCM/340
WBAEUN/337
KOCJKIS45
KOKAES339
KIQVE/326
WAaDE/335
WG5S
WIHJ/354
WITKVAIBD
KaBUR/341
KAGVE/A38
WOAIH/380

ans

DJZYA/349
DJSDAB4S
[HGTKIS37
DITZQI345
DJBCRI33S
DKSPR/332
DL1RB/327
DLIBK/356
DLBUP/329
EA4MY{329
F288/348
F5LOM34
FOIELAD
GENSYA33
GAIACA25
G3UML342
G3IZAY/332
HBSAMOSI32
HBSAOW/332
HBSMO/357
HBYTLAIE0
260328
IBEVKI341
VIPRK/338
15ARE/349
I5FLNR33s
17HH/335
ITZPBI350
JATADN/I50
JATFNA/IZZ
JA1GTF/335
JATJANRAST
JR1AIB/G28
JAZAHISITY
JAZAPASI2T
JABAQHIZT
JAZARATII3E
JASEMU/332
JASFYCIA30
JASGMISE2
JASAFTIGA6
JATFS336
JASDNZ/3z8
JABIXM/328
JABAASIAG
LABHE(355
LUSDORAsE
QE1ER/IEE
QEIWWB/324
ON4UN/340
ONsNTi3a2
OZaPZ332
QZ5EVIS28
0Z835/3556
PABTAUI4E
RTEUN/33S
SMICKESI45
SMIBIZr361
SMIEVRI326
SMaCTTI327
SMECZYIMAT
SMEAQU/4E
SMBCASI340
SMEVR/344

SM7ASN/339
SM7DMN/I2¢
SMPQYIs6t
SPOPT/3T
UAZ2ACQ/I4?
UBSWE/332
VEJBX/342
VEINE/I4Y
VKIYLIISS
YU2YMi32a
ZL1AMO/340
K1BWi334
K1GC/331
K1KI332
K187/328
W1AFF/I50
WIFJI347
W1GDO/a3s
W1HZ/62
WHUN/336
WIWLW/343
W1YRCH38
K2AGJI335
K20M/337
K2INY/346
K2LE/344
KY2Q#idd
N2KAf32y
WaAX/35e
W2BHMW357
W2GCRsa
W2GKZ/348
W2IRV359
W2LL/351
W2BAWISEG
WE2EM/331
wasuanse
AF3E{332
K3FN/326
K3GLI362
K3UAQ2Y
K3ZRA/335
N3UN/325
WIGEA36
WaXM/343
WaYTas1
AASMMI3ES
KSCEF/3a7
KAMPE/342
KAPII3zZB
K4XGi338
KAXHI234
K4X1/331
K4XPa2e
KR4MI333
N4KES331
NAOMII26
N4X0/351
WAAVY/3S5
WACPZI338
WA4DHZ/354
WADRKI349
W4EEE/360
W4FPW/336
WALVM/329
W4NK342
WaOTR/a37
W4M/{a51
W4RIM/35
WAYVI338
WRBANDX/329
WEB4QNP/233
KHAQ/339
K5JIM/I30
KSKLAJ2S
K5KRf328
K5LILI341
K&VT7329
NSAR/I4T
WoGEL/369
WBKGXIB0
WERDAJ350
W58./339
K&JR/33D
KELM/324
KELQA33S
KBQH44
NEEASIS6
NBET/338
NBUC/337
WEBA/IGS
WHBJH/333
WEDNI334
WBEE/IB5
WeGC/34
WEJRY 334
WeLQC/335
WECMR/336
WBXP/335
WASWZOMN26
K7RLS/3C
N7EB/I56
WTAQBI356
WIIFO/338
WILFAG38
WTOM/340
WTRV/341
K8CHR3T

K8IP#3%1
KBPYD/335
KBZR/A29
KNAZ/337
WBBE342
WBCNL/338
WBGKM/33T
WaYA336
WaZCKI34T
WEZET/350
ABSO/318
KBA330
KaBG/327
KOJF/336
KIKA338
KISM/348
NSAF/34¢
N9ZN/350
WIFDIaS?
WaGILas1
WAGRF/35%
WIRF/337
WIVA/SZD
WOWY/336
KOIEA/S34
NRAR/332
WEBL/339
waCD/aIT
WeRIZi5as

e

CR4CRIE29
[2JERX335
DJBNKAI32
DKENPI325
DL2AW/328
DLTEN/35S
DL WL22
DLBCM/IS1
FavX/aaz
Fsli/33s
F5VL333
FGBER/I2S
GAGIH329
HBgAHA/23S
HBaMQ/360
HBORX335
HRBY39
E2PJA328
PWLI337
JAI1DMISST
JALJRK/A38
JAIMDKS328
JH1GZEN 329
JAzIVY/az8
JA2ISFI329
JAZAPLIS?
JAZBG/342
JAZBQEIa33
JASHZT/330
JE3LWB2Y
JHACKL324
JRIANG/IZ2
JAALXY/328
JASAUC3R4
JASENIZIS _
JASPLUL/32S
JATARD/328
JATPLI32E
JATZFI331
JABCDT/A30
JASXJFI3Z27
JASBJIEIT
JADGIZI3ZT
KHeCODI365
LASG V22
QE1FTa53
OH2EE/B22
OH2VBI338
QK208/33¢
ONGHEf22
PY10H/251
PY2ELVIA36
PY2TmMraar
FYSATL/333
SMaDXClaze
SMEFQQI322
SMBCST/333
SMEDHU/337
SMTBIP/335
SMaDJZ/azs
ugaMuazs
VE3IDH/(323
VEAOXi346
VEASK/A35
VK8HDMA3?
YU1EXY/338
ZL1ARY343
T1L2HPIasz
Z56RMI355
K1CMIfa28
K1DFCi338
KtHZr328
KAMEMIZ0
K1AAWII29
KATN/3A0
K1Yawiaa
W1AA/358

W1AB/348
W1GX/340
W1KGH40
WING/33S
W1RLLYS50
K20L/3838
K20Nm322
K2u0/325
K2UR/343
KB2ZP323
KR2Q/338
N2DT/324
W2EK4
WEHAZIAZS
W2HI349
wzJB/329
WaL2X/a26
W2MIG329
W2TA/329
WA2JUN/322
K3MO/ass
WaBTW331
WAEYF/349
WAIHUPII38
AALARII23
ABAD/33T
K4RDi328
K4SMIIB3
K4TYUII33
KA45/328
N4CLR3
NAVZI32T
N4WBr3a2
NaWJ/333
NAWWI339
WACZUIIRE
WAQEL/34Q
WAPZV/a37
WASVDE!23
WB4TDH/326
K5BLVi325
K8DX/359
K5JW/357
KENW329
NSUD29
WaDJfa41
W5IZ/342
WSKFN/A30
WE5LVII341
WEMUG/339
WENUTI356
W5XJi335
WSZPAB24
KBCBLI528
K8JADI330
KELEBI346
KBPZ/335
KERK/330
KBSVL/333
KDEPYF330
N8AHU/323
NEDX/349
NeJVIaes
NEMG/I30
WeHTI332
Waniiaas
WETPJ/350
W6YBI344
WABAHF/I36
WASFIT/327
WABTLAS?R
K7OXB{330
NTNG/341
WYEKM/332
WHUVIIR4
WUZAJ334
ACHKII31
KBNW/324
KJBQ/328
WEBF/354
WeCFG/I3s
WBMPW/361
WBQWI/340
KOBWQrA31
KSEL323
K9FDf325
KOMMB/326
KINB/326
WIAMMII35
WOFR/332
WILNQ343
WINGAI29
WOSFRII56
WasS/a32
WHTKD/352
Wexx/323
WOZR/IZ5
WASNUQ/340
KOWWX/335
KYBA/331
NOAT/324
WBHBH/331
WBLYHE3T
Worlns3ag

WoYKi324

37
Cl2aKA36

DJSMCRZ5
DJORCYIZG
DK3F5E27
DLIHH3S
DLEKG338
DL7CWr4t
OL7NB/330
DL7EY/323
EAINAL33
FECKH/328
FOEXV/322
GIIORYIST
G3JEC339
G3MCSIEas
GI3IVJ/356
HEDAAA/IIG
HBYBGN/22
HBYIKA345
HBIQR/348
HAP{/332
120EZI336
12VGLHa28
12XIPf321
18KDB/355
JAIIWPI324
JA1DYYI326
JAIPCY/327
JA1QXYI330
JA18VPI326
JATWSKII28
JFIPJKI329
JHAIFS/330
JAZBHGI3ST
JAZIVKIA2S
JAKVDI328
JAZLUKII28
JASPISI320
JAACQSRAZT
JASFDJI324
JABCNLB3
JABVA/334
JABWWIA2S
JATEILIZ2E
JATJHI332
JABBIQY331
JAGCXAZ0
JESIVN/G29
KHBCF/326
LABLF/345
QE1LO/346
QEaRT37
OH2BGDBI3
QHIXFII4B8
QHSUQ/342
QK1MG/343
QON41Z347
OZIPO343
QZ70PI335
PPSUG/339
PT2BW/332
PYSWD/325
SM2EKM/332
SM4BOIM20
SMJSEACKI3S
SMSBFCHI25
SM5BHWIA38
SMBAFH/33Y
SMECTOM28
SMEDYH/323
SP2AJOM32
SPSBAK/I2S
SPSEWY/326
TI7CA2t
TGINX/AZ3
UAGIWII3E
UBSUT/323
VETASTIG26
VE3GS/336
VEIHO/325
VELGQ347
VEIMJR40
VE3ISHI359
YE3ST/A50
VEIXN/I36
VESRU/354
VEEWQI324
YETAHA/I2G
YOIACHIIS
YS1RRD/323
YU1AMIS32
ZL3I8I355
K1Bv{a3s
K1HMO/322
K1JA329
KiMMraz27
K1NJE/234
K1VKC/a22
KAIQY/355
NRIA/325
W1IGME/352
WIHSB/I21
W1IKB/338
WILQQ/338
W1OHAI44
WIQUR/351
WIWY(354
WA1EQT/328
we1DQoa21

KaLQfazr
K2VVI331
KM2PI334
N2AP{GE31
N2KWI324
N2LM/338
N20Q/326
W2BMK/IES
W2CP/3a7
WaFZY7356
W2I0T/340
W210B/25
Wasy/3as
wWavyxiaa
W2XN/355
WAZMOE221
K3II1356
K35GE/35
K3TUP/333
W3IACE/26
W3LBi334
W3ZN/333
WAJIIKK/336
AAAVIS2D
KAHJE/IIB
KaJCiasy
K4KFH/321
K4MG/331
K4UTE35
HAZKZIa41
KN4B/326
N4AVBIE21
N4RR/3IZ6
N4SA3E2
W4HRA53
WAQQN/343
W45
WA4DRUMAIZ
WALITI/I26
WB4LFM/I29
WFAGIa22
KBEPI32S
KEPPI322
KSRCI339
KSYCP/331
KBaGLMA21
MNEFW/3258
NSJRf22
NECK/328
WEHTY/333
W50Ba52
WEVES4
KEOZL/335
KeUD/a2T
KJBVIB41
NS&B/G21
WeGC/328 -
WEMJP/336
KTEGA24
K7JT329
K7ZBv/a24
N7MOI325
WTCSW348
w7DQ/328
WTOEV/340
WYZRIS25
ABBY/322
K8DB/I1%
K8DRI353
K&JRM31T
KARWL/334
KD2VM/359
KN&COOs20
WBCUT/349
WBCYIS22
WaDMD/383
WBGTI365
WaKR/339
WBSEY/344
WabVZi329
WBYGR/48
Whayraz
KWoK22
WAZP/34T
WaHK/352
WAaRXJAF
WARY/330
WIWM/347
KBALLI329
KaBSa34
KEaWWX/334
KAKTPr326
KKraw/321
WRJMZ/328
WELWGRIS
WEPAHIS3IB
WRQGIISS
WeSRi328
WABOAHISIE

318
DJ2TY328

DJENY330

DJeKQr242
DK3KD/323
DKFB/330
DLTAANS2
DL7API354

DL7UX322
FSBKII24
A2FSP/353
G3GICY342
GEHCT/352
AZSAGIIIE
G3KDB/332
G3MXI334
Gavllazd
HBRLLIA33
IN3DEIa21
1BRFD320
I8YRK/338
ITITAURET
JA1EQDIEES
JATMCU/37
JATRWII24
JKIOPL29
JRIFYS/323
JA2BAYISZS
JABCSZB23
JAZAWA25
JASDND/A26
JASBLB/323
JASELM/321
JABGXPIA2S
JATGLB/I26
JATTEQS322
JASAWH/327
KHEL3s0
KVAFZ/335
LABKIf330
LABCU324
LEBMKG32Y
OH2ZBADI3:
OH2BCVA30
ORATAS
ONAQU344
ONEBCA23
OZBBX/333
PTIWAII24
PY2BKCI341
SM3RLA32
SMADHF/II0
SMEBRWI29
SMBAEK/340
SMBCWK/338
SMBKVIISE
SPBAEG/I20
SP9AI/330
UP1BZZ/323
VE?GI164
VKAGM/364
Y81GMVIa24
ZLIAJUISAR
K18A/321
W1BLI326
W1DQHR40
WIGGI39
Widdr322
ABZN/I1
K25B/335
K2UFM/A30
K2¥LM/341
N255/334
W2CCis2s
WaTPRs0
WRUIB41
WAZIZN/321
WB2BNJ327
WB2CEl/320
ADSZIA26
K3KG/3ar
K3KP/341
K3ND/32e
KaNLA334
K3INN/328
NIED/334
N3LIS/324
WAAFMI354
W3IGERS/I53
WALPL/325
WIUM/322
WIVRTI6
AALCIRI29
AASKAIZN
AAJKE 321
AAVK/I22
AB4HrAt
K4IR335
KAKG/344
K4LTA/338
K4ANYV/320
K4SES322
K4UEE/528
KdwMBlaz2
K4XR/323
KB4FQY320
KB4/
KUNA2T
NAAVV/320
N4BFP/320
N4DW/a31
N4EAS337
N4NO/335
N4QF321
N4SR/329
NAWF/338

November 1980

NFaUlsz4
W4BBP3a7
WaDXNa3y
WAEEU/342
WAFLA/ZS0
W4GD/361
WaIEH3a2
WA0NM/362
WARJC/331
W4WD/338
WaWVIa52
WAXQ/335
WAXRI334
WAYN343
WALTLY328
WB4055/334
KBBZU/32¢
KBVNJIS23
KASW/320
NEDX7339
NEEAJ332
NEGMI328
NSRR/A35
W5ALII60D
W5CKT/346
WSHE342
WEJG32
WBLCI/351
WELIN/355
WD5K/334
KWBEN/321
NEAR/349
NECW/338
NEGMdd2
NERJ330
NEST/324
WERGGII41
WRLS/329
WEXI334
WEYMV/346
WHERSEM21
KTZRI334
N7EF/a21
WTKSG34
WTORH!I33
ABgK/a28
KBFL/a42
KEGG322
KBTL/asy
KABT/320
KB8LE/320
KGBV/332
NBAAJIT
NEMC/321
NEBZ/330
Wa0BI/331
WaBFIW/azD
WEBRIX/Z20
KIGM/334
KMaJI320
WaBMa52
WIBWI34S
WEDH44
WOFIDVIS5
WOIU/AS5
WAOWJES332
WHOOU/B20
KRCS/323
WRAX/IER
WeDU3E3
WoGKE/31
WRGKLI352
WOHZ/345
WORIII43

35

OF1DB/320
EU2AAIAT
DJ7CXI341
DR2Xa22
DLICF344
DL1DGCI362
BLAIE/336
DL3IOH/336
DLEMKI345
DLYMAE31S
DLSNC/332
EASNC/335
F20Wi315
FeRFH/327
F6LHB/320
FIGLI347
GBSALI/333
G3RTEB1S
G3VIE/328
GSAP34
GEVTIIES
12BVQI326
12LAG/33
RMQPr29
12VDXI324
12ZZZi32%
TAAUASSS
18DUD/322

laJxia34
JANBX/E3Y
JAIQGAS33
JAICNDI326

63



SATVNIAZE
JATWTISR28
JEIMGER24
JF1KKVR20
JHIHLOQI26
JH1QJU322
JHIQOH 32T
JR1EBER21
JAZADHI3AS
JAZANIZRA
JARDSY329
JARHNPRI4
JAITHS319
JAZVPIIS20
JH2GIWIE2
JA3JOR/B26
JASNTE/RZE
JASVAD/IZD
JASIUMAZE
JESIVWIB27
JAGBEEM3s
JATAQIA26
JH7DNO/ 19
JASYBAMRSY
JAQUWZII2Z
JABDAIA1G
JABSCI324
KP4RK/35)
LATKI339
LASUFA3
QE2ECL 224
QH2BEBF322
JHZBDPI329
CINATX/343
CINSFUS2%
CONGXALIIS
PP&Y I35
SM4EMOII22
SMBAKT/322

PHONE

323
CT18H/340
DJ2BW3sE
PLSCH/359
CAW3AHN/IG4
IBZVi354
JA1BR/ISS
Ti2HPram
YVBAIPAST
4A4DK/366
AX4JU35T
K1DRN346
W1FZ60
HRAFL MBS
WE2RXAITI
WaOKM64
KAIKRA/34%
KAJRE/351
WaPDL/as T
WBARJ/339
WEELF344
WEGYM/369
WBKNH/343
WTDX/353
WTGNI354
KADYZ/348
WEIBI/I55
WOWHM/IGS
WHIMI35S
WeBW/IB3
WHCM/3ES
WePGI/a54

312

DL SEN/IG0
DL7HUS4
FaAW3H
I2ZKMG/345
14LCKI33%
1BAA/345
JATMIN/SS
ON4DM/I64
BTTYSIIST
PYZERI340
PYZPEI3L8
SMBASUI4Y
VBAJKFI54
ZL1HY/3Y0
W1iDGXas2
WIHX/359
WIFGDN3a7
Wayyaso
WIAZD/350
WICWGREY
WIGH/ASE
KaY¥YYLI345
W4DR/354
WAMGN/347
WASWIP348
WKEUCI362
REYY /543
RBWRI352
'WEEL35G
WAGHRMB44
WBHYGRSS

64 05T=

SMBFG/3a3
SMBCMUI328
SMBEOCYAST
SMPCRWRI2ZY
SMBCCENI54
SMBCUMI23
TANX21
VEGVM/I25
VEYD¥AnN
YL20X/335
YULTW/28
TUBAW AR
YUSEYI335
YSANFII4E
724460937
LGBYCH349
Sr4vUIes
K1EFI/329
K15F31y
W1DAMI2R
W1XS8/319
WIYYragy
WAIURV/S19
RZAGER3E
K2BT/334
gL A2g
F2L5/521
K212z
WEXAMZS
KB2HZ31?
NR2VI319
W2AZX346
WaCRus?
W2HN/a31
W2MZVad)
W2NJNPtS
WaP5U/328
WRZII336
WAZOHDIN S

WEKTES348
WEREH! 349
WBZMIS 2
WICMO/349
KBCFUm54
Welc/a41
NIDIWOBS0
WONZMMS1
WORNX/352

azt

Dh$1XPras4
DJ2Y Ai346
DL1KB356
DLTFTI47
EA4DQ/G42
F2MCr34n
FaRM/A55
GIVIWRS?
GMIBOA/IZ4
IT9GAIRB42
JALATIIAL
JABALCOIA0
L U4DMG 361
OH35R/34¢
QKTMP/3456
ON4DH/361
ONSKLI334
WXt ficts]
PY2FRI3Y
EMBCZY349
YEIMR/348
VEIWW/343
TLANSIMG
KAFX7340
W1GKAI48
WI1GKK/358
IW1SP/354
RZBZT/356
KRTWIGI333
WRHZ/342
WaILV356
W20WS/350
WAl 2351
KAAIMIISE
KaMQG/348
¥APDVAY
K4X0as8
W4BRE/M42
WaALGI34T
W06
WSDAWI342
KIGT/353
WEBSYLST
WalSLY346
WeKLTAS0
WERAKP/355
WIUPFI342
KBLIGI3ES
KRAB243
HKYECE/R3S4
AT EXI359
NABY/ 351
WEMLY/380

20
DIBUI/333

WAZVYia1g
KAHPGr3s3
¥JaL/319
WBACHH
WiNFraz?
WaYXMZE
WASCGE324
AAaMamM
AF4Ziazs
AL7EL/W4/340
RAALLS33S
KACKYI322
KAIRPIIZ0D
KSKLIZI320
KARZ326
KCADY31e
NdAH/328
NAAXKAIA20
NADAZIIT
NaHH! 22
NaJJr32s
NAPN/326
N4RAZ30
NE4A/IZE
WAAXR/A54
WAEQI354
WAFDA336
WAOHZISN
Waws
WAAGKER23
WASQBX/330
WBAHOKI320
WR4K/329
K5FA/3ID
KEGOHIN
KSJUG0
KSASGHR
KCEMI3E
NEDC/328

DKIKXB28
DL8FLAs
EGAQ/337
GOKMASSAT
GANLY/343
G3UML3A3
G3ZBAI438
(2YRCIa30
6FLDA51
88AT/IZ9
IRAMUIIER
AATBWAZE7
JAZAAQIILD
JARIWIA4S
JAZKWIISY
JATMAE39
CR1ADMII45
GZIBKI350
PY3BXW/3dg
PYSGAGY
SMEDCOMI52
SMEDQCIAS
SMECKS41
SMBCVKRAZE
USWFr343
UAICK/350
VE1YX/E2H
YEHEMT/339
YESWTS348
VETWO 341
VHAWOI346
YKBHUIET
RE1AL384
YWBOWO/332
FLIVAIARE
LPBGFI61
Z56LW/asT
W13R/350
W14
KeBS/a46
W2FP/336
WaHTIEe0
WEYYLI350
WREVWES1
K4BBF/339

L eN BTcL g
NAMM39
WADRIS!
WAEXAIBT
WS4
NAUW 34y
WaYNIE2
WSRRK/319
WASIEV332
€G34
HEYRABLE
NELIGI338
WEBAF/355
WoBKPCI344
WERKPI355
WEZKM/341
WYMB/3d5
KANN/326
WHGMF/34%
KIMM/339
KIBLIRM 41
WHOSZ348
WaYDEB/336

WHDLS51
WHGQI353
WEMMKr381
WisOKR/a30
WHRASS
WaLIP/331
WBSSSDE20
KREC/K354
BEGAKIF34
RSO0
REWD/IZT
KAZM4E
KMEBIIZS
NEAWAS?
WEHF L3485
WEMZES3
WHTXL/346
WELUY/330
WAGDGWIS24
WEBEAPX/330
WXEM/G19
AATAIS21
KTLAYS23
N7UTI
WrRGMazs
WPIYW/ane
WrIYZia48
W7LR/3Z7
WIXAIS29
WAZBEVI3I3
KBBTH/319
KBOX 322
KBNA/G24
WBAD/IZ
WBARH/343
WBABwaz1
WaTA332
WASPYL/329
WEBARVPA19

3¢

CTiFU33s
DuevIase
DJAZB/333
DLBNLZ4D
EALLIE3R
F2BS344
FaJA332
FOIE/3Ag
HBSTL/35%
12ZGCA2S
IV3PHK/338
ISFLNMI35
ITHHAES
1BWOXA330
ITRZGY 348
JAIBNE3E0
JATBRK/ 341
JRZAH33L
JAIBQE!IZ
JASCMDI32T
JASZAS243
JABBEMIZI3
LAZXINE3Q
CQEIWWEBI334
ON4LNR40
QNSNTR3R
OZIPTiaaz
OZSEV/328
P 1APG/A3E
SYTADGIA23
VEINE/340
YKeHDI33?
ZLIAN/IE
W1AFF350
K2IMY/a45
KB21/343
Wav(naia
KiBGGr3580
WIAPII29
WIDHM/355
WG4
WalK/a42
WIMP)344
AASMM/332
KAKGrI44
N4CG/a31
NaKGIz9
WARBFRA36
WAEEE/360
WALMX354
WaNKI342
wWAQTX337
WB4NDX/32e
KsHGI333
K505/336
KEOVC/asy
KsUR/336
W5KGX/356
RGEVI348
K6 IA/339
HBLGFrasa
WEFW348
WEHOER37?
WELQGI3S5
WEXP/335
WABWZO/326

WODBPKF/319
HOAWKI3?
KSFNI2R
HOPPY332
KOAHY 320
HEvALISPY
KOANIZE
RG20k23
KB9Ir318
RRA0I31Y
WOEQPIIZE
WoHB/354
WOHLY/347
WeIT/a3k
WalTiadr
WUNNE/ 324
WORKPESE
WHZRXIZSLS
WASEKA321
WAGVGY/330
WRANOV/319
WBeYXY/sZe
WDsllG/E19
AJaX{336
RACH349
KFAHI324
KWRAJIZT
WEDEI/ 251
WOTRF/325
WOVX/IZ3
WRYNZIER4
WABIDK320
WBeNHD/320

<3 £
CESGN/I23
DI3NW/3Z4
DR3PO/323
DLIZAI337

K7NN/335
NSEDIZT
WTIFQI338
WILFAIYS
WHZETI350
ARSI S
WYREK347
WOKOD/330
KUFPEL34%
WasF1 344
WREHADI321

313
D72iar4d
DJBNK/332
DLIJWIS4S
EATQFr323
EARLIIZ3S
FA
Feli33s
FaYLIEIS
FOMD234s
GiiFRMI356
GiIRCAIZ24
(G38JH/320
GWICDP/323
MAGC/I3T
I1REY359
[2PJAd327
4Z8CHagy
IBRKEW/327
SJATADN/342
JATELY/2Y
JA1SANIIIY
JAIUQPI3IG
JR1AIR/A2S
JAZAPAIRE
JASMNP330
LA12Ir332
LASGYM22
LiNBRAGH
GR4OSI33T7
PYZEDI6
PYZTMI322
PY7IZIAG
W4AVQIE31
SM3IBIZI35S
SMacTTr324
SM5FQ0322
WKSMSI362
YKELK/A34
WOCUIaza
YVIKZAAS6
ZLAAVA34
ZL1BKX334
IS6RMMAGET
KICMI228
WALHT335
KiFHAW32G
B 15TR23
WIAAJIES
WiBIH/A48
WiIMMVIase
KMRVI3a2
W2FG/339
WE2FXAI340
wWastlamar

DLYBHI34R
FaGLR05
FGELPI3IF
GEDMRAYSS
QEFYTI349
S40YOI320
GAFEWITT
HESAFM/335
HEIAZOM317
HBIGZAI3S
HK3IDDD320
ZRFJI31E
AOBOIBIR
MEATI321
iT9JLA323
ITITGONTY
JATMAM/321
JATNRHS21
JGINBDI318
JH1ARJ/226
JHIEDB/323
JJIDWT/319
JAZAIR/I35
JARIYPLATT
JAIHTLRZY
JAAFWMI324
JABTHUSIT?
JAGGI319
JH7TFMY33E
JAFKOQM21
JAaDXGI324
KP4BJDMZ3
LA1KI348
LI2DFAS
OHZBN31¢
QKIACTA2
QKIVKR2A
CRARZII3Z

WIXMRI42
AB4xraar
rACEF/331
KAFJ/359
KEalia34
WADPEIST
WAEPTI340
W4SKC/357
WAAMMO/230
WRAGNPI330
A”LARIZS
REACYI36
K5DXasd
WASZSN
RGLTI330
KEGAISST
KEIRMA3Z2
KEIADIII0
KO5VLI35
WaAXH/330
K7IRO329
N7ROQ/332
WrOR341
KBLRA4
#«BIFF/337
KBPYDy333
KJBG/IS
KNBZI338
WHBFA64
WaCNL/334
WEGZ/366
WaILC/337
INSPRIII6
WBBELUN/334
KEBWI33
KOKAIZIS
WaAMMIAZS |
WaGli3as
WaLIT/342
Walismaz
NeRR/328
WALYII338

kikd

DJGFN/327
DJaRQY326
DKIWH320
DKIHLB27
DRaMZiz22
DKSK/A25
DLBKGA36
EA1Y/332
EABADGR22
EAITT/324
EATLQI32S
FIDJIAED
FaAJA/SaZ
BAEC39
GAMCS333
HAPQIAAR
l2vaGtla2s
1BJN/330
1BKDIB/355
IBKNT/322
ITaGAI38
ITOLGY 346
IPMPFI325

QZEATII4E
Q7T
PY2BWI330
PYSEGII20
RBSWA/T
SMFBYPaZ0
SVIWB18
TF35VI333
LB4WZASZ20
LUBSUAT/32¢
UTSMD{314
YEICVZIIZH
VEJCRA1G
VEIIPA/318
YORIURGS
104353

¥ LI7BB/330
YU7BCDR42
9H4G/326
AATKrS21
K1AR/z2
KI1EMI319
w12
KIUOmsh
RiWJLAa24
KIYRIA23
NITZre
W1AMI329
W1BR/332
WIELR/3S50
W1EGA/332
WINHJB44
WIRED/326
WATSPAA
W1ZEf52
AAZAISTY
K2ENTI318
KRKGBRISa2

ROLKA36
JATFNASRY
JAIOY Y28
JHUGZEmR28
JHTIFSI330
JARISFIIZ6
JABAPLIS3S
JALAFTI33
JASPULI3Z4
JATILAZE
JABIXM2E
JASBJS3D
JARGZE324
LUIDAHIGSS
QEILOMA4]
OHZBZ/3a5
OHzL UMz
ONAS2/355
GZTOPR3S
PAPHBO/ISY
PP5UGR39
PY4THI35T
SMAEACHSS
SMEBHWI336
SMECASI33T
TGINXAZS
UAZAQIBAS
UAICTI334
LIBSWE/J3D
VEQWYIMEG
YEIGS3I6
VE3M340
VE3QALGR
YESRUI/3s2
Y&1RRDM29
ZL1AASR32
ZL1ARY/238
KIMEMR25
NR1R/325
W1JWX/340
WiKsZR1
WICNKIZS?
WB10QCHAN
K2108324
KM2P/333
W2GKS342
WaMIGrs28
WIMPR/ZI2
WAZMNMI321
KIRX/A26
KIBGE34
N3UN/322
W3AGCE/325
WASIKKIIG
K4HJE 336
KAJC343
KAMEZ/330
K4PIr323
KAKG/332
KAXHIA32
W4AVY/338
W4FRUB17
W4AVG330
WAWMQI24
WALVDE/S22
WBALFM327
KSGHIA3

KRLGJ337
KRPZB
KE20/326
KN2ZNMS1T
KWaPm26
kZ2U325
WAGA/I2Q
W2GLFTis2
W2JGR/322
W2PD/325
W20XAS23
Wh2CBE/335
WB20HD318
WBazP318
WHZGMU/325
KIWS325
WIPVIA3S
WIS/331
WAIWIP/318
WBIDNASI 14
K4EGH330
K411340
K4JEXIA20
K4RIG14
KasMX327
KDAS/319
KE4E/319
rGaWate
KR4F/318
NalA26
NATB/A33
W4HY324
WAIFE/341
WaPTH/32Y
W4VPD/354
WA4DAN/318
WALDPUI31Y
WB4AFZ/419

KSUKNrIz2
KoY CF31
KBsGLE21
WEHTY/339
WSLIW/349
WiUYD/332
WEY L340
KBCCY/ 348
KBLM/g22
NEAMUS22
WECOBII34
WBCN/I23
WeGO2e
WoBGTL/a28
WEHXW/328
WEKON/33
WaYQmz24
WABAHFI335
KiUTIze
KYZRV/321
KE7LUA39
N7SUB2E
W7DOMI2S
WYEKM/331
KBNWI323
KBZRE2F
RCBCYI322
KDEVMMAGY
WBCUOI345
WBCYIS22
WOGKM/aas
KAIKP325
NSAF{337
WARXNAS1
WaTKD/343
WIKR22
WASNUC/339
KOBSI334
KAGT/320
KOKTP/A2S
NOAT/Z20

318

CTIRM/S26
CTIVENS2
[DJBNIS30
DJevmMAAze
Ok2BL333
OLeQwW/3z7
£ASLDNA20
FhJAS329
FROKH/A27
FBEXV21
1TFNXf321
11HAG/323
NTBER27
12WEYT319
13EVK/A37
IN3DEI321
ISMPN/321
I5TOU344
IBYRKA38
JAIAATIIAB
JALIRKI333
JARBAYZS
JATARDI326
JATDRM/325

WT4T/318
ADENSI4S
K&sQkazr
KsQYr1e
KSTSQI320
WoCWGIa24
WHROZI319
WSMQUa2
W5NWI356
WHVSZIS9
WOSGJAE18
WXSLIBT
KEKAR34
KBTWL/330
KBUFT330
KBXN328
KBXPrid2
KBXWI342
NGCRI322
N&HL317
NS84
WBCRES19
WedUrasz
WEELIZI6
WRFET/338
WalZlidze
WEKFVR41
WEKY /336
WenMUSI18
WEOAT/IST?
WETFO/23
WeuQQas1
WHsZUC328
WOEG34Y
JURMG2E
KATAUHIIIG
NTUS/28
‘WTADS/ISF

JATGLBA2EG
JATIHI3
JAREATIAZB
JADCIF/A25
KHEOR/AS1
DE2GKLISID
QONeMY/321
PT2AW/E23
SM480U319
SMBVAA3s
TIRCG/329
WEIBXM33
VEIHO/I324
VEIXNA3S
VEABJ/328
WETAHAMAZ0
XEIEBMI
YS1GMVII24
ZL1AMNII2Y
KiMMidte
WAICU335
W1JFG/356
wWiddrazz
W1LGGS31
‘N1BEBIIS
WAEQT/A23
N2KWra21
NO2L/332
WACC329
W2I0TR39
W2l Zxiaz2
WARGUA32
WETPIM4T
WR2BNJG2Y
WB2CEWN320
'WEBROVLIS1S
WIFOPR329
AAGKTII
K4MGIE30
K4POVa32
NAWF/335
MNAWWI33
W4BAAMISL
W4PZV/335
WATDW 344
WASJTIa24
KSKRA{325
KASWI320
KSIWAIG
NSAJWI2
WEAQ3d9
WADUH333
WESWM/351
WiLONsaz2
WOSDBWE21
NSEBH20
WEAXHA2E
wayYMvas
WAGOET36
WASRTA332
KE8DB/I2n
WACFG/332
WBEVZnaz
WJTDRI26
IWNRIXMIZIG
WEKST/338
WEBJRXIZ2D

WTBKR/32S
WIONL28
WYETZ330
WIGUR/Z4
WTHR22
WTID/a22
WIS
WTULC/28
Al8Sn18
KBJRM/INT
KBSTa28
KBRBMRIIY
NIATRIE
NaTN/328
WaBIP/318
WAGSA22
weLl/a
wawoJrias
WABOSE/I28
WBBZRL/T
®aBHITH
KaHQm/322
KIKU/326
KAl HAS1E
RAMFY314
©30XY320
KALIWASZS
KEVGQKa30
“D9EI24
KS98Z/318
NZAU/322
NASQRZ0
WaGwrag2
WIRNI28
WaTY321
KABLT/A28
KBat318
kLBQ316

HAHME/32
K9IW!I20
KALKARSY
KAQVB/IaZ1
Wetya2e
WASFRI34T
WAZRAI
WOGKLASY
WAIMZ527
WAYK/II21
WaYMH/A31
WASOAHSIIS
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DF1DB/320
[UJSLA/I40
DLIHMISY
DL4YAHIA1Y
DL7FPI3ze
EAZHX/344
EA4JFI331
FOBFHIS2Y
FHDLMIAZ0
FF5QK319
G333
(33ZAY/328
GYVTI359
HBSAHA/I34
IX1RGU/33
[2IALNI00
12404315
12LAGI333
12LPASS3G
14BAC/IZB
ITKXGIA18
ICBEGO/221
1eDUD/322
1IX/334
JATIPFI328
JATJWPI20
JATMOKA20
JATRWER248
JRIFYS321
JARADRHII5
JAZAQY324
JAIDYIZE
JARBIO29
JARTO/332
JABAALLID
JH10JU/321
KHEREM38
LARCJ322
LU2AH/322
LU3AIW AZ2
DE2EGLI336
ONEXAZIS
FABLEGI3 19
PY2DSCI3a2
PYZPCI3IB
FY4VXr3a2
BYSPRA2
PYSWD/a20
SMSBFC/I23
SMaFCHE33
SMTCRW/3Z2T
AgIW/a28
VK4LCI348



VKAOMI349 KB3PJ/AZE WERGT/33) WILA/I35 FE2WUI314 JAIGNI324 ZLIAMOIS 18 WIFWDI344 ND5NI317 KBDB/ITE
KELJ(309 WAIGCERR4 WEHFLI3AS WORYI328 FACTVI3IE JAINTE323 Z86YOI34Y AnsVIg2Y WSHEr37 KBAMRI31T
TYSANFI345 AAARIZ20 WEORDI3ZD AJOX/336 GADYO/320 JASIA3S BWIDYIZ32 AAVKIaZ0 W5MQI332 NBATRI316
ZS6BBPRSY KAHEF/359 WERGG/A38 KRSE/318 GEAFAD31 JASREE/330 SH4GKIZE ABAXTI324 WV Ry WAKKFI319
4Z4DNI3RE KASE21 WXEMI319 WEGAA33 GIAIVIEST JA7BIS/AR? S¥4VIIaRA KACXYA71 KEEXQM38 WARTI45
KI0i330 KBAFQI319 KrABVI3R2 waZis21 HBSAGR?1 JATZFI326 KiUOm21 K4EGI/320 KEOJQI329 WOBEPKF/IB
K1NJE/332 NAAVBI1Y KYOXB/25 WEQGI/345 HK3DRO320 JRTTEQI320 WIDOM333 KARIG/313 kBXJ/328 KIDXCA325
WrAX/34y N4AXRIS20 W7DGOMIIAE WoSRI325 HKBHELI16 KVAFZ/331 WAVKQ/3Z0 KGADY/S NBAR/IAY KAFN/326
WIDNZ/230 N4.1A/325 W7EPA/4 WEBNHD/320 HGEA LABLF7340 wiwxz/aet KD4SI319 MEAWIS3T K9FYZ/aza
WILIB/320 N4JAm29 W7IYZ/o88 12PHNB2 ONSFLIR22 KeAGULIZE KQ40/318 NSCRIZ22 KIMGFi315
WING/Z? NaKE#327 WPYRMZ3 314 [2PKF#318 ONSHUZG1 KZENT/318 N4CRLI16 NS6CIa24 KISMIII7
WITRCA4 NEAR/32Z KBBTHA1D CESGNIS2S IVaYRN/3 18 OZIWKI327 K2BGHIE20 N4ZGr3a2 WelINA1E KAVALI3TS
WAIURY/319 WAELBI332 KASOEIRY DYTHERS VNZHS20 PYTWARS2Z KUY NE4ARDZ? WHPTIMa KSHLHG
KIGPL/32a WANYN/a43 WHBE/325 DJ2YLA3 I5PAC/33S PYSEGIS2D KBZHZ!15 WABBLIS3S WESN/319 WaDHI56
KZHWE/320 K5FJ/348 WBBFIW/319 DJ4PTI331 IBACBY321 VE3RD/339 WIGHC/837 WAOM/354 WaVZZI38 WINGA/325
KRJLA3Z2 NYSFI347 WBBYPA/I1Y DK3IHL/324 JATEODN333 VEIIPR318 WRGLF/352 Wa0AW333 WASSLOMI4 WASEKAIIS
KAUFM/229 W5AYZ/329 KeRU/318 DKASF!323 JATDCARZ0 VEIMRSi219 WaXNIB49 WALCKZH2? N7USES WBSNOV/318
NZE8/233 WSRRKIZ3S WIS DLTNERZA SEAMGER2S VEAASIZS WAANZNIS WBRF2iS19 WIBKRII25 KACDIAE
WaGK2/341 KPU/33R WEC21520 DLIDYI334 JAPINYIAD VETWJ/325 wBzPla1e KC5MI316 WIQEV/333 KOTEZd
W2SYiaa1 KEAF/339 WADMH/322 EA1GFi319 JARIYPIIY VO34 K3UAIZ1 NSFWI319 WIOMI32 KEWWX/331
WAZJUN/319 NEAHV/318 WHINE/AIS EAALHI333 JAZTHS318 YVSANQIIZE N3US/320 N5UDI325 WATKNK/321 WRCDI330
WAZVUYIND NSET/332 WoHPSI342
cw OKBIW/a2R PY2TMI3ZA WAvGiE1 KEKLA/320 AAGKTI318 OKIMP/316 WING/316 JALIWP/I1S 0
SMIAJU24 SMIEVRIA23 NSURI320 WSZPA314 NaVZI31B SMBCSTI317 WeLXZ1317 SEVKLATG OKITAZS
319 WaFPIaD3 FAMEM{21 WBERSESS WeAHI2 NAWWIZZR WAGLIAT W2SMIa15 JAIESEME SMBBLEWIAG
DJ2BWI326 Kaxorsze KzU0r321 NS7.1218 WETC/320 WIMIGH317 W2YYI3HS LASXI314 SMBDYKI 13
DLEENIS25 KEURA24 N4RJ/323 KADYE/ata 314 WART/2) W2NG/318 K4CER315 SMSDGIGT1 AAIA14
JATELYIG25 WABTLAZY K5V /322 KBZHI320 GIKMA/STB waKaD/aTy N4 (G316 H4SE/316 SMBOVXS16 W1DA2 16
JAIEYCraz4 KEMFO/323 KEGAI32S walvz/azo JAIGTFR0 WaZMIz19 KSAQI314 KE4li317 KIRHIS4 KaKUZIA14
JAGEATIS24 KGMM/324 KSWW321 JRIFYS/318 WoBW318 KeJG/a18 KSKRI315 AAGARI313 Pttyeery
ONSNT/324 Ka(IVB/3a2 K922 315 JA3GMI218 WILR/319 werTane NAMM/315 NEPWIA14
K2TOC/ NERR(373 WIDWCIR2 JATBWART JASMNP/18 33 WERSWII18 P TuCe KSYVi314 AAGAAIIZ
KIFNI24 Wexxi321 JAUFP/319 JABILI3IS EA4MY218 K9AR/A1E e KBGBLI315 WSTFOm12
K4PI325 37 JABBOERZY 071.0/320 15KIM/317 ol 1KBLMI13 WazCoHal4
WOKNIg2? WazM/age 31s TGINX/I1B QZ3Y/319 JATFNASTE a2 Wozteais N&JVI315 WaTY 514
DLBANIGR? FIATIa21 KiMMa1e PYEWDIZ19 JAIUQPI3T8 DI1XPI315 WBSRETT WG4 WASEKA/313
18 JA1BKA2Y JABBSM/E22 WIIRFS19 SMBAKT/A18 JEIPJKI320 JASCEZINS i WIS
DL 18M/3e? JHICKL321 PYTZZI514 N2KW/213 YEICKFA18 JHIIFS/18 LASGIE 1 WiNZIais
12KMGr319 027BWIaz2 W3AP/IZ0 K3UAB19 WIFZI18 JAADYI31S PYZELVI217 P — WOYKISS FER |

Strays -’

(B2 SCIENCE MUSEUM

The Science Museum in Tondon, England,
celebrated its Amateur Radio station’s 33th
anniversary in August. The idea of a ham
station at the Science Museum arose from a
discussion between the late G, R. M. Garrat,
G5C8, deputy keeper of the Department of
Electrical Engineering and Communications,
and the Radio Society of Great Brifain
(RSGB). The station was licensed with the
special call sign (1B2SM and went on the air
in 1955 with a Pye transmitter, Fddystone
Radio 680X and BRT 400 recelvers and a trap
dipole from KW Electronics, typical of many
British ham stations of the day.

Today, GB2SM boasts a Rockwell Collins
KWM 380 transceiver, 30L-1 linear amplifier,
312B-5 control unit, a Yaesu oscillo-
scope/monitor, Yaesu FT-980 HF transceiver
{RTTY and SSTV on 10-40 meters), Yaesu
FTI.726 VHF/UHF transceiver for 6, 10 and
70 c¢m terrestrial and satellite operation,
Hy-Gain TH6DXX triband Yagi, a two-
element triband beam, dipoles for 30, 40 and
80 meters, a trap dipole, a multiband vertical,
@ l4-element Yagi for 2 meters and a collinear
antenna for 70 cm. The antennas are mounted
o1 the Museum roof, about 120 teet above
street level,

There are also receivers for demonstrations
of commercial radio, satellite and television
uperation including continuous weather infor-
mation via Meteosat.

Guest operators join the Museuwm staff and

volunteers to go on the air from three oper-
ating positions. Because the Museum attracts
many nonham visitors, most Q8Os are con-
ducted on SSB with English-speaking stations,
with the audio amplified through a speaker
systetn for the visitors to hear demonstrations
of Amateur Radio. in 1989, the station was
visited by more than 190 bams from 30
nations. The station solicits vcontacts with the

UL

ol

eastern US around 12007 and the western US
arcund 1630Z, All QSL cards received are
answered wia the bureau. GB2SM  has
achieved DXCC, WAS, WAZ and EDXC.

If you hear GS2SM calling CQ Stateside,
give them an answer and help showcase ham
radio for the beneftt of interested museum-
goers across the Atlantic.—George Benbow,
G3HR, Middlesex, England

GB2SM's original chief operator Geoff Voller, G3JUL, of the British Science Museum staff,
who retired in January 1990. (photo courtesy of the Science Museum)
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The World Above 50 MHz

Conducted by Bill Tynan, W3X0O*

A Computerized VHF Data Base?

Having just finished the not-so-trivial task
of going through a large stack of 6-meter DX
updates, | am reminded of an idea offered
some months ago by WASMXI. Al sugpest-
ed the possibility of setting up a computer
data base, accessible by telephone, to enable
peopie to directly update their standings for
the 6-meter DX and the other Standipgs
Boxes. He offered to set the system up and
ran it, for a while, at least. There are a
number of questions which must be answered
before making such a move, First: How many
uf those who participate in the Boxes have
computers and modems to make their own
entries, and how best to handle those who are
not 50 equipped? Second: How can it be
assured that the entries are valid? The reason
1 insist that 6-meter [DX updates incinde a
complete list, showing one station for each
country claimed—along with the date of each
contact; is that some still claim countries that
do not allow 6-raeter operation and a few are
not familiar with The ARRL DXCC
Countries Lisi, The most recent example of
credit being claimed for contacts with coun-

ON THE: BANDS

A thus is being written in early September, the
6-tneter band is beginning to show signs of life
and the 28,885-MHz liaison frequency is start-
ing to become useful again—all signs of the
approaching fail, September got off to an carly
start for a few observant 6-meter operators in
the Southwest. One of these, who seems to miss
few openings, is W50OZI, Junciion, Texas, about
100 miles northwest of San Antonio, Pat reports
a contact with PP5SW1. in Brazil at (1227
September |—a new country, and one not easily
worked from this area, This was followed by
Q850s with LUYAEA at 01277, T.UEBF at
01347, LUGDAT, at 01537, XE2HWB at 01357,
LUZDEK at 0211Z, CE3BFZ at 02427 and
OABABT at (02457, W50ZI notes that this open-
ing came almost a year to the day after a similar
session in [989. That one took place August 29,
The fact that a Mexican station was heard at the
same time suggests the involvement of an
Eg/ TEP link-up. Several West Coast stations
also report working South American stations that
evening, including N6DX, who came up with
OABABT at 03062 and CE3BFZ at 0311Z; and
AAGTT, who snagged a new country by work-
ing CE3BFZ,

TE openings began far CE3BFZ a few even-
ings carlier. Pedro writes that he had propaga-
tion beginning at (M30Z August 28—with PJIYEE
and PI2BR both audible, A marginal mid-
afternoon opening occurred September 6 when
LU1TVYX reported hearing the WB40OSN beacon.
The 6th was more productive for others.
NISE/FHE Q30ed some 200 Japanese stations
beginning about 00102, and LU7DZ is reported
to have worked TU2EJ about 22002, On Satur-
day, September &, 9LIUS reported working 14

*Mail reports to Bill Tynan, W3XQ0, at HCR 5 Box
574-334, Tierra Linda Ranch, Kerrville, TX
78028, or phone 512-257-1296 to make a vaice
recording regarding late-breaking information
or to send a fax.
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tries not permitting 6-meter operation
involves the Canary [slands, one which most
of us thought was pkay. However, the DXCC
desk at Headquarters is currently not accept-
ing 6-meter DXCC cradit for any Spanish sta-
tions, including EAS. A lot of my time this
go-around was spent in deleting credit for

EAS contacts previously counted. Many in--

clude contacts with countries which, until
recently, have not allowed 6-meter operation.
Ciermany is the one that shows up most fre-
quently. Contacts must have taken place after
6-meter authorization was granted, As exam-
ples of lack of familiarity with The ARRL
{IXCC Countries List, some have listed Saba
separate from Dutch 5t Maarten. A few have
counted places like Newfoundland, Labrador,
the Yukon atd even Nova Scotia and Prince
Edward Island as countries separate from
Canada'. Some few have included in their
totals countries worked crosshand, along with

1A copy of the latest ARRL DXCC Countries List
js availabla from Headquarters for $1. The List
althaugh not as updated) can also be found in

e ARRL Operating Manual,

their 6-meter two-ways. Is it any wonder that
I can't accept submissions consisting only of
statements like “*{ have XX countries worked
with Y'Y confirmed”” and present a list that’s
meaningful? With everyone making their own
updates, how can errors such as these be cor-
rected?

For Boxes covering the other bands as well
as the EME Annals, computer updating
would be somewhat more straightforward
now that 1 no longer request lists of stations
worked for each state, etc,

Despite these concerns, WAGMXI's sugges-
tion is intriguing. [t would make it easier for
those with the proper terminal equipment to
update their standings. The data could also
be available to anyone wishing to call in.
Thus, they could see the latest standings
without waiting for the appropriate column
to come out. This seems even more impor-
tant now that each Box is being presented only
once per vear. Nevertheless, is computer
updating of the boxes a practical approach?
I would very much like to hear your views on
the matter,

European stations around 1720Z. Things are
beginning to happen!

WZ8D reports on his Gridexpedition to
various Canadian erids. His 500 W to a
3-clement beam helped John complete some 850
QS0s, most of which resulted in new grids for
those on the other end. He commented that it
almost seemed that he heard WASULD *““all the
time,” Other prominent stations included
N4MM, for whom he provided 5 new grids,
WDSK 7, AASAM 7, W50Zi 7 and WSFF 6.
Best success was from EQS0, where he had 250
QS80s. EN69 netted 200 plus and ENT0 about
200. Not bad for a family vacation!

KeQXY reports that N6AMG, N4LTA and he
have pooled resources and sent a beacon to
FQSDR. Currently on 50.050 MHz, it signs
“YVV DE FOSOR/B” three times, then sends
the grid, BH52. Power output is 50 W; several
Yagis are used.

Reports on the Perseids meteor shower have
been varied to say the least. Many have termed
it “below normal.” WSAL, Amarillo, Texas,
however, reports success, and on 1'% meters at
that! Len compieted 220-MHz contacts with
VESLY, DN70; NN9K, EN41, [llinois:
WBATEM, ENI12, lowa; W7RV, DM43,
Arizona; KBTLM, EM29, Missouri: and KSUR,
EM35, Arkansas, Len comments that his
P4-meter grid total got another boost when
K518 traveled through the Texas Panhandle, acti-
vating grids as he went. Jerome’s Microwave
Modules tramsverter, Mirage amplifier and
13-element Yagi provided contacts in DM 96,
95, 84, 93, 83, 82, 81 and 82, W3AL has also
joined the not-so-exclusive club of single-Yagi
stations who have worked WSUN off the moon
on 2 meters,

Another who gives this year's Perseids good
marks is WA90, Jerry and K9VGE took the
“mobile™ station, pictured on page 11 of
September QST to Cooper Harbor, Michigan
(population 40), in EN67, Using 3.818 MHz to
set up skeds (while not telling anyone in advance
that they were mobiie), they managed to com-
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plate 15 out of 21 skeds, even though it turned
out that some attempts were not at eptimum
times, KSUR was worked in 35 seconds and
NIBUG in 90 seconds. WAILOUB, New
Hampshire, and K1LL/¢, South Dakota, were
worked on randoms with the heam pointed
south, The junket was finished off with a few
tropo contacts in northern lllinois on 2 meters
and 70 cm, as well as a 23-cm Q80 with
WDSEGE, Green Bay, Wisconsin.

50-MHz DX Standings
(see next page)

DXCC countries are bhased on information received
as of September 8, 1990. Space limitations dictate
that continental US and lower-tiar Canadian stations
with fewer than 15 countries, and othars with fewer
than 10 countries not be listed. Those not submitting
a report within the past two years have bean dropped
from the list. They will be reinstated upon presania-
tion of a written statement of their continued activity
an the band. [t Is not necessary to work naw coun-
tries to be reinstated.

Countries ars those listed in the latest ARRL DXCC
Cauntries List, but deleted countries worked prior to
their deletion have heen counted. Credit has not been
granted for contacts with stations knowt not to have
been authorized B-meter oparation at the time of the
contact. Unless noted, totals are those worked by
indlvidual or ciub stations operating from a single
tocation or multiple locations within & radius of 150
miles. See page 77 of March 1990 QST for publica-
tion schedules and submission dates for this and
other Boxes.

Reports need not be on the special forms, but their
use is helpful. They are avaijlable for an SASE to the
column address. Whether reports use the forms, they
must state each couniry, one station worked in that
cauntry, an indication as to whether the contact was
two-way on 6 meters or crogsband, the date of the
cantact and whether the contact has been confirmed
by receipt of 2 QSL eard. The first column shows the
total countries claimed white the second lists those
confirmed.



KSFE*(1} 114 114 WAIAYS % 65
WEFE*(2) 114 113 WABLX® 76 65
JAAMBM*) 113 112 CX8BE* 76 &7
VETYX'(3) 109 108 JASTEW® 75 74
W2CAPA® 104 104 KA1A 74 T4
KiTOL* 104 102 WABPEV* 74 74
LUSEX™ 104 101 WEIRUA" 74 73
KAWKZ" 103 102 JKIPEC* 74 72
WACKDIB™# 108 100 KeGJX* 74 72
KECM* W1 58 W2MPK* 72 T
WaxQis # 101 98 KA1PE* 74 70
KHEIAA* 97 &7 G4AHN" 74 84
waoue 97 o4 NIBE!KHE" 4 57
JATVOR® 95 45 KNGS B 7R
W4Q0* 96 95 GOJHG" 73 65
NSKW*™ 96 93 weaJ* b s
WwaM® 93 93 LUBDCA* 72 68
NAEJW* # 93 a4 ZD8TC* 7 T
WaJjo* 92 92 K4ryz* 7
K4CKS* 9w 8 KS2T 71 6B
W2IDZ* # 90 90 NBCA* 7167
WAIOWE" 90 9 NasiM* 71 8B
WABBYA* 80 90 K2YOF m 68
HGZFG™ 90 B3 W3EPH 70 63
WIWFM* 89 89 oT 70 6]
WASIYX* a8 @9 W2CNS* 70
KIGPJ* a7 85 K1EM* 69 53
W3IWU™# 96 B4 KEGE™ 88 67
K2QIE* 86 82 WDSK* a3 65
WA2BPE" 85 83 W5HUQ/M "% 68 684
WB4OSN* 85 a2 W30TC" 68
KaQMX* B 82 NeAMG" 88 51
WEIWSY* 84 79 KIHTV/3 68
JAIEGE* a3 g3 NSDDB* 67 &7
PAGERA* 83 o WARQCE &7 &7
WaCMS* as 79 WATEPU5*# 67 67
* a3 78 YFE" 7 86
KeQXY* a2 81 5021 7 64
WiJA* 82 80 NaIHY" 67 59
WBZCZR* 2 7 WABJCN* 66 63
WBBIGY* a1 8 JAZDON" 85 &5
NAAHIL# 78 75 JETTGN* 85 64
JATRJU® 77 T8 KAUNY* 65 63
NaLL* 777 KeLs* 85 &7
VETBNN ro74 CTILN* 65 34
WsVy* 6 72 WASDMF 84 B3
WAWHK 76 68 WA4LAS 64 63

= G-meter two-ways claimed with all continents.

# = Some contacts made from locations more than 150 miles apart.

AEST* 64 61 KSAPW™ 50 49
W1AIM® 81 wabwil 50 49
WEB4WTC* B3 60 ZS6WB 50 49
QHZT* 63 49 KSLZO 5¢ 45
KSZMS* &1 HBJZK 49 49
WE7OHF 62 &1 WABLEGE# 43 4B
KGKLY 62 B0 XE1GE 4% 48
KBTLM* B2 57 K1FJM/&” 49 46
NEDY 82 49 wBoy 49 48
SY4Vl 60 4§ SRR 49 45
KA1CDZ a1 54 JAZTTO 48 48
TIZKD a1 51 K15F 48 42
AASAM” 60 86 WASLLY/B 4 47
VKRQF 680 56 WDAFAR 4r 47
- B0 53 N7DB 47 42
KILPS 60 48 KMEX* 47 B
WHAMLE 59 &8 WREGEBY 48 45
VESKKL 59 B W5NZS8* A5 43
VH2BA 58 B& WaJY* L]
WRRTW 58 55 KBBSL/GE3* 46 37
ZL2KT 58 54 A1TVARH 15 46
Kiohw 87 57 GOIMG 48 43
ZLAMQ 57 &6 K2awD* 48 4
Lurpz* 57 55 GMIWOJ 45 2
NOCEX* 57 54 WHETGY* [
WABHNK 57 52 WIGEKT 44 33
K7ICw™ 57 50 LUBMA* 44 28
ZDBMB* &1 47 ZL2AC 4421
WIDGAS 57 25 WBAWXE 43 43
WASUFH> 56 53 VE3D8s" 43 37
KA10HO 56 51 VKBGB 42 42
WalRp* 55 53 WABRCN* 42 M
BFZ* 55 4B KHEFLD 42 35
LiewmBL 55 4B KAIMGR* 431
G4UPS 56 43 KG45M 42 28
NZ1D 56 40 A 41 39
KAGOK 54 63 WETSLY " 41 38
KBACRT 54 52 Newi 41 36
N4TL, 53 80 ZS6EMS 49 40
WBeBMB* 53 50 NavC 0 38
KINCH/4 53 45 VESLY 40 35
K5UR 53 43 KA~ 4 30
K15GC/7* 5 M RABENGS 39 39
WQsS* 52 49 NALTA 39 29
WIES" 51 50 Y2g0A* as
K2OVS 50 49 ZL3ADT 39 37
4 50 49 KYBN- 3% 36
WASCQCP™ 34

WABWB a8 35

ZPSXDW” m -

WweTh ar 3t

{1-4) = Numbers show &-Meter DXCC Award numbers.

KGBEM 36 38 Ziary 25 12
Waowy* 36 6 VKOLF! 25 -
NiDJB a6 33 VKERQ 24 24
AAZY a8 29 VMZEEC 24 21
WBEPAT* 3% 35 SWIKT 24—
GG a5 VKIKAY 23 21
WAZFUZ 35 3 o 23 ir
WEBASLM 36 18 VKIAWY 2 a2z
YORUWVO a4 27 VK5LP 22 M
VP2 34 28 KaEID 21 o9
KEPHE 33 33 VK2BNN 2120
NOB.sG 3 VE3IAUI 21 17
Kisgy 33 37 9xT 21 47
hil3) a2 N WODFK 21 14
hlay g 3/ 27 VEBOX 20 20
VKAZIB g2 32 VKAALM 20 20
TWW 32 23 9LCH 20 19
WBaRJR* az 23 VK7JG 20 18
VESEVW 2 22 VK4ATE 19 19
A4l 32 21 GIaRAX 19 -
KpCs: 31 31 YR4ZAL 18 18
WIKNT -y ) YEBHK 18 12
WL7AZB/4 ey I LG 18
HK4EBR N 29 VKIAMK 17 17
WTJF* 31 - VK3NM 17 16
VKZBA 30 30 KILTIKY 17 13
GDING 30 28 VK2ZRU 16 15
VE3LNX n 27 YK4ZSH 16 15
2A 0 24 FPKA3B 15 18
G4GLT o 21 T20AM 15 15
VK2GE 29 27 WatFa 16 1§
KHEJJK 29 20 WB4YLR 5 14
WABGDZ 28 21 COZKK 15
NpAJU 28 18 VKIYT 412
WeYLZ 28 — 312
VE2VC 2r2r VKazLx 13 10
WASOLT" 27 2B NBAMG/KHE 11—
VK3AUI 27 19 VEAKHZ 10 1¢
OHE* 27 - VKBOX 0 30
VK2DDG 28 25
WEBGAAG 26 25
NSEPA 26 24
VK3IXQ 26 24
W7IDZ 26 24
J52UIS 2 70
AABTT 26 18
NBHNS 25- 2%
WaNAW 25 2

1Cambined effort of
VKOLF, VKILG a&c’i_
VKIZLX ST |

FM/RPT

Conducted By Brian Baitles, WA1YLA
QST Copy Editor

CTCSS Debate

The comments in the FM/RPT column in
September 1990 QST on CTCSS canght my
eye, As of September 2, I've been operating
FM mobile for 28 vears. I’ve seen repeater sys-
termns come and go, from single-tone “whistle’”
systems (when all repeaters were on 146.76 or
146.94 MHz) to the elaborate multiple-voting
receivers of today. 've installed amateur and
commercial systems.

How do you lock a system with subaudible
tone and still allow universal access? Two pos-
sibilities come to mind:

1} Because the output of a repeater tone
detector keys the transmitter rather than
unmuting audio, install a DTMF decoder that
would enable the repeater for an autopatch call
when a particular sequence is received. I sug-
gest 9-1-1 or *-9-1-1 {many systems use *-9-1
to access the emergency autodial), Upon
receipt of this sequence, the repeater could con-
nect the caller to an emergency operator and
enable the repeater for the duration of the call.
This approach has the advantage of allowing
the amateur without CTCSS to have emer-

gency aceess to the system.

2) Install a dual-CTCSS decoder similar to
those used in shared-repeater systems. The
second subaudible tone would be one univer-
sally accepted for emergency access (1 suggest
100.0 Hz [PL 17} as it’s easy to remember).

I agrea 100% with Williams on his remarks

regarding “P1."”" It would be less confusing
to use the generic **CTCSS.”

1 can see the reasoning behind the 28-MHz
regional tone pian; 1 don’t think such a plan
is applicable to 144 MHz because propagation
and repeater density are differeni-—50 MHz,
maybe.—Joe Hewmpheus, K6DXW, Sante
Barbara, California

In the September 1990 FM/RPT column,
Dave Williams, N3FNW, mentioned the use
of subaudible tone on the output of a repeater
(W3EAG, 146,835 MHz in Bagleville, Penn-
sylvania), He stated that in times of band
openings, a repeater broadcasting tone could
be set to be the only one to be received by the
operator, This is not a good idea.

A repeater user could be oblivious to QRM
he may be causing, As he doesn’t hear the
other repeaters that may be in range, he has
no reason to suspect he’s running too much
power, using too much antenna or that his
activity may be more effectively conducted on
a repeater closer to him.

By being able to hear everything happening
on a freguency, the operator knows the effects
his operation is having on other stations.
Remove the tone-squelch CTCSS from
repeaters!—Steve Wolf, NO8M, North
Olmstead, Ohio

To reduce the potential problem Wolf
mentions, whether using a CTCS8S-encoded
systern or not, all operators should always use
the minimum power required to maintain com-
munications, as stated in FCC Rules Part
97.313(a), and always listen before transmit-
ting on any frequency. Another way to reduce
interference and allow emergency access to a
repeater is to conduct contacts via simplex
whenever possible.— WA VI/A oLz
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Correspondence

Conducted By John Hennessee, KJ4KB
Regulatory Intormation Editor

All Istters 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 tor statements made herein by correspondents.

BIOEFFECTS CLARIFICATION

it Twish to correct an erroneous interpre-
tation of my Octaber 1989 article! on the
possible biocffects of electromagnetic
radiation and Amateur Radio operators,
which appeared in the ‘““Happenings’’
column in September, 1990,
Firstly, Dr Samuel Milham’s article?,
which was most directed at Amateur Radio
aperators, appeared in the press in 1988,
not a decade ago.
Nowhere in my 1989 article did [ say that
“‘no conclusions could be drawn from the
study because. . .the sample was small and
many of the amateurs also had been
employed in potentially high-risk occupa-
tions."’ What |1 did indicate was that his
research, as well as other work in the Field
*+. . .must be considered significant enough
to support further research into both the
epidemiology and the biologic mechanisms
involved in these effects.”
While most of the recent public concerns
have swirled around the effects of 60 Hz,
electromagnetic fields from tension power
lines and home appliances, still less work
has emerged with regard to the effect of
EMFs in the Amateur Radio freguency
range. David Savitz’s work in the 60 Hz
areas has been well documented by other
workers and is the basis for all the current
interest in the lay press, including The New
Yorker article by Paul Brodeur, Despite the
lack of additional recent articles in the bio-
logic literature about the specific bio-
hazards of EMFs and Amateur Radio
aperators, to imply that Dr Milham's work
should be of no concern to amateurs would
he 2 gross misreading of the intent of my
article.
The ARRL Bioeffects Committee has
been engaged in a project dJesigned to
define the extent to which amateurs are
subjected to EMEs during actual radio
transmissions, and hopes to be able to
report some cdefinitive information in the
near future. In the meantime, amateurs are
strongly urged to follow the guidelines dis-
cussed in my 1989 article designed to reduce
one’s potential exposure to electromagnetic
fields.—fvan Shulman, WC2SK, Chairman,
ARRL Biveffects Committee
'Shulman, 1., "Is Amateur Hadio Hazardous to
Cur Health?™ QST, Qct 1989, pp 31-33, 38.

*Mitham, S. B., ""increased Mortality in Amateur
Hadio Operators Due to Lymphatic and
Hematopoetic Malignancies,”” Am J Epidemiol
1988, 127:50-54,

ONE SMALL STEP FOR A HAM,

A GIANT LEAP FOR HAMKIND

() 1’d like 10 thank you fur O8T"s recent
publicity concerning the award [ was given
at the 1990 Dayton HamVention® (**Out-
standing Amateurs Honored at Dayton,”
OST, Aug '90, p 27}. [t’s an honor to have
my efforts recognized by such a prestigions

68 O5T=

organization, but ] believe the media
reports have been a bit incomplete.

The reports, in generai, made it seem
that Microsat wus an N4HY enterprise,
Nothing could be further from the truth.
Although | played an important, possibly
crucial, role in the development, many
others contributed time, expertise and
invaluable resources to the project.

The Microsats are a testament to «/f the
contributors at AMBAT, TAPR, the
ARRL Lab, BRAMSAT, AMSAT-LU,
Weber State University and many others.
The Dayton award was based on my con-
tributions to many Amateur Radio
projects, one of which is Microsat. If the
award would have been for Microsat alone,
t would have retused it.

i feel uniquely blessed to have playved a
part in all of my Amateur Radio endeavors
and | share my award with those who have
worked with me on them. 1I'm proud of
what we've accomplished and the work in
making the complete facilities of these
satellites available to amateurs continues,
Why don’t vou join us? See vou on the
birds!—Bob McGwier, N4HY, Eust
Windsor, New Jersey

LET MY PEOPLE PHONE

{7 There iz contraversy these days over the
use of phone patches by those of us, inciud-
ing missionaries and anthropologists, who
live in Latin American countries. Some
hams have come to the incorrect conelu-
sion that third-party tratfic is illegal, bug
this is no excuse for the rude, obnoxious
and generally arrogant behavior 1 was sub-
jected to this morning.

! came on i5-meter S8B seeking help
with a “two-way’’ into the US. [ intended
to run third-party traffic for my wife, who
had not talked with her mother since
January. Right after a ham offered to help,
another ham came on asking me chaileng-
ing questions and refusing to identify, His
behavior was a repudiation of evervthing
I know of Amateur Radio. My wife was
upset that she was not able to talk to her
mother.

Someone might ask why my wife did not
use a telephone, Sadly, much of the world
does not have convement, inexpensive
phone service like that of North America
and Western BEurope. Here in the Peruvian
jungle, we do have access to a telephone
half a mile away over a dirt road. It is avail-
able for international calls from & PM to
7 AM, provided someone in the main office
in the city remembers 1o throw the proper
switch at 8 PM, Because there are few
trunks to this area, it can take up to an hour
and a half to get a free circuit. If we can
get a connection into the LS, we may or
may not be able to hear the person on the

av

other end. For this “service,”” we pay
between 38 and 310 a minute, with 2 mini-
mum charge of three minutes for even a
wrong nurber or no answer. Given the
constraints of our budget, for we are mis-
sionaries, the telephone is not practicai for
the *Hello, how are you doing?”” type of
conversation my wife wanted to make,

In the situation that happened to me, a
reasonable interpretation of FCC Part ¥7
would show that | intended nothing illegal,
but the actions of the self-appointed
“judge” were grossly in violation of the
law.---Barry Hovey, N2FSG/OA8ACD,
Pucailpa, Pery

SCONFRONTATION” CONFRONTS
THE 1I8SUE
(11 thought Dave Sumper's editorial
“Confrontation” (It Seems to Ls. . ., QST,
Sep 90, p 9 was the most common-sense
approach to the 20-meter fiasco 1’ve seen.
His suggestion to simply let the interferers
cut their own throats and not confront
them is good advice to all hams. It’s too
bad every ham doesn’t read QST

We have all trusted “‘the system® for our
entire ham careers, Let’s hope FCC Chair-
man Alfred Sikes won’t let us down.
—&Kobert C, Ragain, WB4ETT, Littleton,
Colorade

JUST SIGN HERE

T I've noted the plight of HBIXY and
uthers concerning responses to Q351 cards.
QSLing is indesd a lost art, [ am an avid
county hunter and [ send out reply cards
filled out complete with return address and
postage. All that’s necessary is to verify, sign
and drop the card in a mailbox. 1 have only
about z 50% rate of return, t don't know
why more aren’t returned, because they're
worthless to anvone but me,~ Crville Cis,
K8IU, Royersford, Pennsylvania

THE GIFT THAT KEEPS ON GIVING

(71 I recently sent a gift subscription of QST
to my focal public library. It’s my small way
of helping to spread the word about the
hobby [ lpve. Maybe my gift will offer
someone a window into a vast and giorious
place where a sense of mystery and world-
wide brotherhood are not strange bed-
fellows.

Think seriously about sending a gift of
QST and other ARRL publications to a
local public or school library. Perhaps this
coulid be the topic of discussion at your next
club meeting. . .perhaps vour club could
donate. Eighty cents a week is such a small
investment to offer our people the gift of
a sense of wonder about radio,.—lLow
Janicek, N2CYY, Ramsey, New Jersevosvi



Public Service

Conducted By Luck Hurder, KY1T

Deputy Manager, Field Services Department, ARRL

Texas Amateurs Get On-The-Job Training in Chemical
Explosion and Fire

By Douglas Rowleft, WBSIRT

On Friday, June 8, at 11:15 AM, a massive
explosion and fire ripped through a chemi-
cal plant in Pearland, Texas, injuring two
workers and spewing flames and smoke that
couid be seen 25 miles away. After the (nitial
explosion, the fireworks continued for hours
as S55-gallon drums of highly flammable
chemicals rocketed into the air like a macabre
Fourth of July celebration,

Although the blast and fire damage was
confined to the plant's premises, the ugly
black cloud of chemical-laden smoke wasn’t,
It slowly drifted over nearby residential neigh-
borhoods and Jamison Middle School, where
summer classes were in session. Ray Blalock
Jr, WB5SPJH, Pearland’s emergency manage-
ment coordinator, recommended immediate
evacuation of a two-square-mile area sur-
rounding the burning plant.

Ironically, just two days earlier, at its regu-
lar monthly meeting, the Pearland ARC had

Public Service Advisory
Committee Rostey
Atlantic—Bob Josuweit, WA3PZO, - .
9 Darwen Dy, Havertown, PA 18083
[ Centrai—Rich Regent, KIGDF, 5003
S Z6th St, Milwaukee, W1 53221
Dakota—Ray Munger, KABARP, 2172,
Pequaywan Lake Rd, Duluth, MN 55803
Delta—Dale Temple, WSRXU, 1620
Tarrytown Rd, Little Rock, AR 72207
Great Lakes—David L. Kersten, N8AUH,
2197 McKiniey Ave, Lakewood, OH 44107
Hudson--Bonald A. Barbera, KA2LAD, 21
Triangle Dr, Setouket, NY 11733
Midwest--Larry Staples, WPAIB, Chair-
man, 425 W 49 Terrace, Kansas City,
MO 64112
New England—Warren Rothberg,
WB1HBB, 35 Drew Rd, Derry, NH 03038
Northwestern—John White, K7RUN, PO
Box 13274, Portland, OR 87213
Pacific—David B, Tvler, N6DRT, PO Box
6017, Albany, CA 94700

Roanoke—Charlas Moeller, N4FVU, 116
Willow Winds Dy, Golumbia, 8C 28210

Rocky Mountain--foe Knight, W5PDY,
10408 Snow Heights. Blvd NE,
Albuguergue, NM 87112

Southeastern—Joel Kandel, KI4T, PO Box
523042, Miami, FL 33152

Southwestern—Jerry Boyd, KG6LF, 3726
Bonita Canyon Bd, Bonita, CA 92002

West Gulf—Tom Anderson, WW5L, 901
Forest Glen Dr, Sediord, TX 76021

Board liaisoh—George Race, WBBBGY.
3865 Gibbs Rd, Albion, Mi 49224

Staff lialson—Luck Hurder, KY1T, ARRL
2256 Main St, Newington, CT 06111

decided to hold training drills and establish
a local emergency net to ensure we were teady
for the beginning of the Guif Coast hurricane
season. Thus, when Glendon Baker Ir,
KBSDWIJ, came up on the club's 147,22-MHz
repeater with an announcement that a state
of emergency had been declared in the city,
it appeared to be an unscheduled drill. But
it was the real thing and local amateurs were
asked to report to the police station for some
on-the-iob training.

Thirteen amateurs provided their volunteer
services. Some manned telephones in the Civil
Defense offices as the city’s switchboards
became clogged with calls from anxious resi-
dents, soon replaced by reporters calling from
across the country as word of the explosion
spread. Other operators were dispatched to
the scene of the fire and to the emergency
evacuation center where they handled numer-
ous pieces ot third-party emergency traffic,
including 38 phone patches through the club’s

"couldn’t talk to the city and. .

446.2-MHz repeater.

Why all the hoopla? Why were amateurs
even involved? After all, this situation didn't
involve the loss of ordinary communications
channels, The reason is one that crops up
often in cities across the US, Pearland police,
fire, ambulance and pubiic service radios were
all in working order and put to good use, but
the fire department couldn’t talk to the police,
the EMS personnel manning the ambulances
.you get the pic-
ture. Each department had its own radios and
frequencies and couldn’t talk to each other
when the need arose. The phone lines were
jammed with incoming calls and none of the
departments scemed ever to have heard of an
autppateh betore (the dialtone coming out of
my hand-held opened some eyes!).

The emergency was declared over at 4:45
M and the evacuation shelter ordered
closed—the last and most welcome piece of
traffic handled that day. **1f we ever have

Third-Party Traffic Claritication

- ment.”

Check The F

NTS International Assistance and Traffic Net Mamager Geri Sweenay, N4GHI, reminds
us that sorme US amateurs continue to refuse alf traffic going to countries with whom
wa do not share third-party iraffic agreements.
In the FCC Rules, Section 97.115 clarifies this polnt for US amateurs by noting that
" “Ng station shall transmit messages for a third party to any station within the jurisdic-
tion of any foreign government whoss administration has not made such an arranige-
But there’s more. “This prohibition does not apply to. 2 message for any third
party who is sligible to be a control aperator of the station.”
Rufe Book for further info on third-party traffic.

mambers who perform such service.

nets, ane point each, max 60.

three points each, max 24,
“max 30,

max 30.

max 10,

Monthly qualifying total points, 70.

Public Service Honor Roll Revision: Your Input Needed Now

- 1t is important that the League recognize those-who give fresly their skills, time and
equipmant for the advancement of Amateur Radio thraugh publac service. The monthly
publication in QST of the Public Service Honor Rolt (PSHR) gives recognition to

For about six months, the ARRL Public Service Advisory Comimittee (PSAC) has.
wrestlag with the development of a new set of qualifications for listing in the PSHR. To
many committee members, the name of the award means that those who participate in
all forms of public service activities should be able ko gain this recegnition.

Please consider the following set of proposed rulés and let me have your comments,
or, if you wish, contact the PSAC member in your Division:

1) Checking into emergency, ARES, RACES or National Tratfic System (NTS} traffic

2) NCS on an emergency, ARES, RACES or NTS traffic net, three pomts each max 24,
~3) Performing assighed liaison between emergency, ARES, RACES and/or NTS nets.

4} Origination of & third-party NTS or health-and-welfare message, one point each,
8} End delivery of a third-party NTS or he&lth-an&welfare message, one point each,
_ 6) Taking an active part in public relations activities or providing support communica-
tions durmg a public service event, 10 poirds each, nd max.
7) Berving as an ARRL Fiefd Organization appointee or Section Manager, 10 points,
8) Providing a BBS that handles NTS traffic, 10 points.

The Board of Direciors has asked that, at its Januaty meeting, the PSAC recom:
mend & new set of rules. Plegse give us the benetit of your thoughts so we can
develop a set of rules that will give new meanting ta the award and encourage more
harms to get involved.—Lary Staples, WoAIB .
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another disaster,”” said Barry Lastik, city
parks director and manager of the shelter,
holding the daor open for relieved residents
to return to their homes, **1 want one of those
hams by my side at all times!"” [ couldn’t have
said i better myself.

Field Organization Reporis
August 1990

ARRL Section Emergency

Coordinator Reports

Thare ars currantly 33,191 AHES members accaunted
for in 8EC records. The foliowing sectians reporied this
month: ALA, EPA, GA, IA, IN, K8, KY, LAX, ME, M|,
MN, MO, NE, NH, NM, NV, OH, OR, Rl, 8D. 850G,
SFL. UT, VA, WWA, WNY, WPA, WV,

Transcontinental Corps

icc

Successhl % Sues Funation  Tofal
Srog Functions  cesshy Traffic Trafiie
Cycle Two
TCC Eastern 93 SO0 7 HEs
TCC Central a3 894.60 396 L]
TCC Pacitic 107 26.29 321 633
Fummary P8R 85.29 1034 1695
Cycle Three
TCOC Fastern
Cycle Four
TCC Eastarn
GG Central
TCC Paeitic 110 58.71 442 961
Summary
TCC Roster

Eastern Area Cvcle 20 KW1L Directar, K1EIC W1EYR KT10Q
EWIL WASELJ W2FR NNZH WRZMNA W2MTA Naxt
N3DAM NIEDM NRJC KQIT AA4AT WAFRR NAGHI KAMTX
WEAPNY NASS KABCPS WTBL WBPMJ KASWND WEBYDZ
WaYP KBILT VEIORN.

Eastarn Arsa, Gycle 3 & 4 KN1K Director.

Cantral Area, Cycle 2: NOFBW Direstor, WA4JDH WSCTZ
&ES! NSSM WS0FU KGBTL KSUPN VESKZ KESZV WOFE
NoeFBwW

Cantral Area, Cycle 4: KSGM Director.

Facific Area, Cvcle 2; ND5T, Director. WSJQV KELIYK WFBC
&IigsNg\ITAMM VEYEIL KFYR W7TAU W7IGC NelA

Pacitic Area, Gycle 4: KQDJ Director.

Kational Traffic System
1RN Packet Nodes QTG 818

% <n Hep
Nat Foss it Avg Rate HRep fo Arg
Cycle Twa
Arez Nels
EAN 28 82 041 204 66,4
CAN 31 531 1732 54¢  100.0
PAN* 62 635 725 a63 924
Region Nets
1BN 62 W3 AB9 384 S30  100.0
2BN b 22 388 B3 922 1000
3RN 3 B 287 308 927 931
4BN %4 B2 583 L28G P50) 955
5RN G2 714 1152 456 d49.0 1000
BRN 62 167 249 2 100.Q0
BN 59 232 390 S0 808 w00
8RN &2 258 432 £94 951 W00
9RN 100.0
TEN a2 451 227 08 B9.g (00D
TWN 48 &
ECN
Cycle Three
Area Net
EAN h| 135 435 336 806
Reglon Net
1RN 86.7

70 11°] 23

2AN 30 |opE) 234 860G BV
3RN 233
SAN a1
9AN 100.6G
ECN

Cycle Four

Area Nets

EAN 3 B00 2681 1122 9B6

CAN 31 13 2340 1180 1000

PAN 30 563 1832 7 989
Reglon Nets

1RN 100.0
2RN 48 133 277 342 748 10000
3RN 100.0
4RN 62 35 508 308 987 1000
SEN [:14 #25 690 4¥¢ 37.0 1000
8RN T4 2T 44y 578 959 983
TRN 672 256 413 b6t 823 1000
BRN 51 744 478 331 780 100.0
RN 52 mE o 82y 350 96.0

TEN 52 212 439 453 540

TWN §1 1 2e8 257 Tad 419
ECK

AAN eal N7 345 aral 935

*PAN operates Cycles one and two.

AHHL Saction Traffic Managers reporting: AL, AK, AR, AZ,
CT, EPA, EMA, GA, iA, 1L, IN, ME, MI. MN, NC, NFL, NH,
NNJ, NTX, NV, OH. OK, OR, ORG, SC, SCV, 8D, 804G, SFL,
S, BTX, SV, TN, VA VT, WY, WNA, WMA WHY, WTX.

Public Service Henor Roll

This listing 15 available to amateurs whosa public-service
pertormance dunng the month indicated quaisties for 60 or
mare tolal points in the tollowing nine categories [as reparted
to thelr SM). Please note maximium points for each category:
11} Checking inta CW nets, 1 paint each, max 30; (2) Check-
Mg into phons!ATTY nets, 1 point each, max 30, (3 NCS CW
nats, 3 points @ach, max 12; (4) NCS phone/R nets, 3
points each. max 12; (5) Parfarming assigned NTS liaison,
3 points sach, max 12; (8 Delivering & formal message o a
third party, t point each, no max; (7] Handling an emgrgency
message, 5 paints each, ht max; {8) Serving as Emergency
Coordinator ar net manager for the antire month, 5 points max;
19y Participating 0 a public-sarvics event, 5 paints, no max.
Ttus listing is available ta Novices and Technicians who
achisve a total of 40 or more ponts, Stations that gqualify far
the Public Service Honor Roft 12 consecutive months, or
18 manths qut of 2 24-maonth peried, will be awarded a spacial
PSHA cantiflcate from HOQ. This cestiticate is A one-time award,
ie, it Is not issued more thar onces.

§27 106 KA1GEP B1
WIAKF AALAT WE4IDB
WaJLS 94 N7BGEW
184 K2ERM WTLNE
N2IAW 105 K1ARO ND2&
Wa4.JDH
161 WRONL 23 BO
KFSBL W2RRX WASQXT WX
KIszZH W7LBK
151 92 WaMTD
WiaG 04 WSTU
WaPIM N5SKQZT 78
149 NSNAY WEBBDPZ
WARSPL 103 WARPAC
KA1GWE 91 ACEZ
145 WRBAKSG
W2MTA 10z NaJTG 78
WADAT WEYQZ KDBNH
138 NaEXT) WIALE NASSY
WB2UVR WALEIC KAZQOQ KAFFM
KDBHB NJ3V
122 an
N4GHI| 101 NEFOO I
NakFU WEBSYA WOpGEUF
WTR) a9 KAZINE
121 WRQYH WEBAMMD K2vX
KK4M K2Y AL KTat AATCL
NAWFL KANFC
120 100 KB7LX
W7LRB haxt K
B8 KO3Y
117 99 KAMTX KALFZ]
WIWSE ¥T1Q WBAZTR WAANK
KATEXJ WB4DVZ WeMTD WBESHN
KpBXF
115 48 75
K4lww Na4xXFX 87 KGAGTK
RA2GIV WIDM W3yvQ K70VK
WRAWT NHgK KA4HHE
112
N1CPX 97 86 4
KAEIC WBEFSY WATZC
110 whaLT KJ4EK
WAIVND 94 Wz2DMM KCAFL
WACKS WTCE WRBSYDD
109 WTGHT NM3K N3DRM
KJ3E WFad WAZERY HEKCL
WD5GKH KC4BHX
108 KATAID 45
KAFQU NsPGE KABVON hae}
KICNP WIPEX ARAXF
WAITBY NZEIA a4 KOPIZ
wasR WADWN
107 a5 Ws(CTZ WHEEWAL
Kl4YY WO4LOO WTEJZ WAFE
WALPFK, NYBW KTBA
KAZK WIWCG
we2zJr KD2WP WAGTFC 72
wavwvD KIRXK
KB5BNU N7MAL

KOSNG K6 WARLE 44
WA3YLO KAQLIEQ N1GZOT
o) KCHATW  KAlG
KM4JD KAZZNZT  NBFWA 51
KGaHJ WE20EV KB2WN/T
K1
70 85 KaGHH 50
W4igL KAOBE WoLIMH KABTND/T
¥4I NEHT NBLRV
N7LIE NEINP a4z
WOBERG/T 64 K2P8PIT KABY WYY
KATWEW  NACYR KBACYCIT
WAZUKX KDavL WSEZH 45
WAZFJ) WABDHB  WITC KBRGEVIT
KAACPS NEFWGIT
&g WAIGYR &0
K WERE WASRNP a4
KIUXB NZ2T WBOWNJS  KCaMWTIT
WAIFNM  N4JAG )
a4 Ka2COKT a3
WEZFTX 63 WBOZNY  RASHJKIT
R HB4EZ NPEVE/T
NAFPN WoER 42
67 N2DXPIT KU4JGCT
KC4AQIM WBZQIX b7 KA1HPOST
K4BAZ KB1AF NRIRSIT  WIYOUT
KDBI
WAL 62 56 40
N7LVK KAdHZZ KATVAXT  NBJAVT
NSJULIT

The foflowsng stations yualfiad tor PSHR during the manth
of June, but were not listed in the appigpnale column, KRG
74, KATGWE 101, WIWCG 99, WIYOLT 42, WIVSE 120,

Brass Pounders League

The 8PL. is opan to all amateurs in the Linited Stales. Canada
and S possessions who report to their SM a message total
of 500 or a sum of onginations and delivery points of 100 or
mora for any calendar month. Al messages must be handled
on amateut trequancias within 48 hours of receipt in the
standard ARRL form.

The Brass Pounders League Meadallion is availabla ta .
dividual operators who achieve BPL and are listed in the BPL
calumn for the third tima. This medallion 18 & nne-tima-only
award, 19, it iIs not 1ssued mcrs than once. i is not necessary
that the three months mvelved Be conseculiva. Any three
menths will qualify an aperatar. Stations that qualiy for the
BPL medallion, upon written netification of the qualiving
maonths 1o the ARAL Public Service Branch, will be awarder
the call sign-engraved BPL medallion.

Gl Ong  Rewd  Sent Bivd Total
WBAKF 433 an2 3014 503 g8k
WacuL a0 434 j3Ue B9 3120
WIPEX 1 Jps 1057 12 1455
WiIVR 420 s 497 56 1434
WHDYNS o B4l 641 0 ig82
KEUYK 332 409 373 13 1127
WHIWN &30 By TEO 6 11
) 447 449 0 925

WaZSPL ] 480 47 48 B4
N2GTE ] 413 419 2 Bd4D
KAIIFG 4] 3498 480 i3 &
1U0 125 %5 481 2 he

WiFYR 35 343 338 B 72
WALIDH 1 31y 382 Y06
Nalaw 108 ¥29 247 M4 68y
KiUGM aw 31a 620
WoLvI 29 333 0 FE3 hth
WAIDFL - - nee - ol
SDST 204 24 0 i B TY
Tl 55 230 R8s 574
KaDCK 29 295 0 FR5 L4y
0 bric S 545
KJ3E & M4 264 50 534
WASTSW - - B30
MNMIK 110 181 20 4 505
WBBTAX i3 a2 242 7 L04

BPL for 100 or more ariginations plus delivenas:

WD4ID i20

KAIVED 1B

WeFIR 105

Tha iollowing stations qualified lor BPL during the manth ot
Jisly, bt were net Bisted in last month's Issue: KEUYK 861,
Jun) 771, (May) 981, (Mar 586, (Jun) K1EIC 540, NM1K 116,
KAIVED 128,

Independent Nets

Net Name Susy his ins
Hears of Manchester N 351 410
Central Gult Coast Hurnicane Net 11 8 34z
Claaring House Net 31 B1g 64
Empire Slow Spead Not 1t 139 62
Goldan Bear Amateur Hadig Net 31 Bh 17249

Graat Lakes Emetganey & Trathe .
et
Hit and Bounce Net n
IMBA ar
Mission Trail Net a1
NYSPTEN B 72 445
Southwest Trattic Net B
1
ﬁn
3

West Cnast Slow Speed Net
:;G-Meter ISSB Net

290 )
¥5-Meter 1SSB Net




Packet Perspective

Conducted By Stan Horzepa, WA1LOU
75 Kreger Dr, Wolcott, CT 08716-2702
CompuServe 1D no. 70845,247

Winter Packet Projects

The frost is on the modem, s0 now’s the
time to line up packet radio projects for the
approaching winter. If vou're like me, you
already have plenty of winter projects (pack-
et radio or otherwisej in the queue. If you
are one of the “lucky”’ ones with nothing
to do this winter, I’ll gladly share with you
two entries from my winter packet radio
project ““wish list.” Perhaps you'll tackle
one of them. It'll keep you busy, relieve
cabin fever, make it a better packet radio
world and shorten my things-to-do list.

Local Lingo Interface

Remember vour first TNC. and the
documentation that came with it? Remem-
ber tryving to figure out what commands to
use when and where? Imagine yourself in
4 non-English-speaking country, Take
Poland, for example. Say you live in down-
town Krakow. PPS (Polska Parce| Service)
has just delivered your first TNC; the one
you purchased through your cousin in
Chicago. You open the box, pull out the
documentation and take a deep breath.

Hooking up the TNC to your radio and
terminal is not difficult becanse the
documentation explains how to do it using
the universal language called “*schematics.”’
After you power up the TNC, a short
message appears on the terminal followed
by “‘cmd:"” and you start to wonder what
you've gotten yourself into this time.

If vou live in Krakow, Rio, or Ho Chi
Minh City, “‘cmd:”" is as incomprehensible
as using a terminal and TNC set at incom-
patible data rates, character lengths and/or
parities. To solve this international dilem-
ma, a user interface is needed that can trans-
late the nonsense spurting forth from a TNC
into the operator’s native tongue. A Polish
aperator using such an interface would see
“Zyezenie:" (or perhaps “*Zyc’’) displayed
on his or her terminal instead of *‘cmd:”

This interface would have to work in both
directions, ie, besides displaying commands
in the native tongue, it also would accept
commands typed in the local lingo and
translate them into “TNC-speak.” Asa
result, when 1 type ““faczyé SPILOU™ at
my downtown Krakow terminal, the TNC
knows I want to connect to SP1LOU.

To make things easier for the new packet
radio operator, the terminal could display
4 menu of the more common commands in
the local lingo instead of just the
“emd:/Zyezenie:’” prompt. Once the opera-
tor became familiar with these commands,
he or she could simply shut the menu fea-
ture off, if desired.

So, here {s a winter software project for
you, Pick a non-English-speaking country
where packet radio is used (almost any
country will do) and write a local lingo in-
terface for the packeteers of that country.

kit might not be a bad idea to write a similar
interface for English-speaking hams as well;
omne that will translate TNC-speak into plain
English (“*Your next command, please?™).

Go Fetch My Mail

Here's another software project 1've had
on the back-burner for years:

1 usually check into my local PBBS every
other day to pick up and deposit my mail.
The problem is that 1 try to do this at the
same time everyone else is trying to do same
thing. . . between 6 and 10 PM. As a result,
it doesn’t always get done. So, I wait until
the next day, hoping to find a time stot that
will allow me to connect with the PBBS suc-
cessfully before my outgoing mail piles up
and clogs my hard disk and my incoming
mail piles up and clogs the PBBS’s hard
disk.

When 1 make a prime-time connection,
the throughput is slow. I might as well be
communicating with a 43-baud RTTY mail-
box as a 1200-baud PBBS! The tratfic on
frequency is slowing down communications
between my station and the PBBS, and the
PBBS and 1 are slowing down communica-
tions for everyone else.

The solution is 2 computer program that
will send and receive mail to and from the
PBBS at any time the user desires (prefera-
bly during less busy hours, say 2 AM or
2 PM). You pick the time and the computer
program does your bidding.

The problern with this solution is that the
time you choose may not be the optimum
time. What if the PBBS is busy at the time
you select? Perhaps the program could be
written to accept one or two alternate times,
Then, if the first time doesn’t work out, it
will try again at the second time and third
time, etc. A more sophisticated solution
would be for the software to monitor the
frequency and select the optimum time
{when the channel and PBBS were not busy)
to make the connection.

As long as we’re getting sophisticated, 1
might as well tack on another feature that
would make the program get a list of all the
new messages on the PBBS and allow you
1o pick the ones vou would like retrieved the
next time the program connected to the
PBBS.

Results

If vou tackle any of these projects, let me
know how successful you are and if you’re
willing to share the fruits of vour labor.

RECOMMENDED READING

The 9th Computer Networking Confer-
ence, jointly sponsored by the ARRL and
the CRRL, was held on September 22 in
London, Ontario, Canada. During the con-
ference, excellent papers were presented on

various packet radio topics and, as in the
past, these works have been collected into
a book. Proceedings of the 9th Computer
Networking Conference is available from
ARRL HQ for $12 plus $3.50 tor UPS ship-
ping and handling.

These papers are written by the movers
and shakers in digital Amateur Radio com-
munications from around the world, and
they know what they’re talking about.
Topics covered in this year’s proceedings in-
clude PACSAT, RUDAK 1! {see Up Front
in Q8T, p 11}, voice systerns, TCP/IP, high-
speed operation, bulletin distribution tech-
niques, networking, new protocols, digital
radios, error correction and HF data com-
munications. This is the book to read if you
want to learn more about where packet
radio is heading. BEE

Strays -’

NEW BOOK TELLS THE W6AM STORY

Don C. Wallace, W6AM by Jan DD, Perkins,
NBAW, is a 350-page hardcover volume that
describes the 75-year history of Amateur
Radio as experienced by the colorful **old-
timer,”” Don C, Wallace, W6AM. Wallace
was on the air in 1911, before the first radio
regulations. in 1919, he served as radio opera-
tor for WUS President Woodrow Wilson
aboard the USS George Washingion at the
Versailles Peace Conference, Wallace was a
winner of the Hoover Cup for best home-built
amateur station, earned one of the first WAS
certificates and was a charter member of
WAC in 1926,

Wallace is perhaps best-remembered for his
piece de resistance, when he acquired 120
acres atop Palos Verdes Peninsula in 1945 and
installed 16 massive rhombic antennas in
Rolling Hills—at that time, the largest, most
powerful amateur station in the world, The
W6AM antenna farm was built from 61
80-foot telephone poles, 90 25-foot feeder
poles, 108 relays, 17 miles of antenna wire and
52 miles of no. 8 Copperweld™ feed line (sce
‘““The W6AM Rhombic Antenna Farm
Dismantled,”” by Jan D. Perkins, N6AW, Dec
1988 OST, p 62).

By 1957, Wallace had reached the top of
the ARRL DX Century Club Honor Roll, a
spot he held for most of the last 28 years of
his life, and was inducted into the CQ DX
Hall of Fame and the Quarier-Century Wire-
less Association Hall of Fame. An exciting
75-year Amateur Radio career came to an end
when WE6AM became a Silent Key on May 25,
1985,

Don C. Wallace, W6AM, will be available
around January. Contact Wallace & Wallace,
11823 Slauson Ave, Suite 38, Santa Fe Springs,
CA 90670,
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Coming Conventions

SOUTH TEXAS SECTION
CONVENTION

November Y-11, 1990, Houston

The South Texas Section Convention is sponsored
by Houston Ham Conventions |ne and wiil be held
at the Sheraton Crown Hotel and Conference
Clenter, 15700 John F. Kennedy Blvd, near Houston
[ntercontinental Airport, Registration hours: Friday
3 PM-8 PM, Saturday 8 AM-5 PM, Sunday 9 AM-
12 PM. Exhibit Hall hours: Saturday 9 AM-5 PM,
Sunday ¥ AM to closing. Features include Friday
night auction at 7:30 PM, commercial exhibits
Saturday and Sunday, swap fest. seminars, VE
sxams. Admission: 35 in advance, 37 at the door.
Talk-in: 147.68/08 and 222.66/224,26 MHz. Write
to Com-Yention 90, PO Box 742183, Houston, TX
77274-2183.

1993 National Convention: Call for Applications

The ARRL is now accepting applications for the
1993 National Convention. Contast ARRL Head-

quarters for application forms and information.

The Board of Directors tmay consider applica-
tions for the 1993 Convention as early as the 1991
Annual Meeting, so argilicants shauld send com-
pleted forms to ARRL HQ by December 31,
1980—~8Bernice Dunn, KATKXQ, ARRL Convention
Program Manager

ARRL NATIONAL CONVENTIONS
Angust 23-25, 1991 —Saginaw, MI

August 20-23, 1992—Los Angeles

Note: Spensors of large gatherings should check
with League HQ for an advisory on possible date
confiicts before contracting for meetin? space.
Dates may be recorded at ARRL HQ for up to

two vears in advance.

Attention Hamfest and Convention Sponsors

ARRL HQ maintains a date register of schedulad
events that may assist you in picking a suitable
date for your event. You are encouraged to
register your event with HQ as far in advance as
your planning permits. Note that the hamfest and
convention approval procedures for ARBL sanc-
tion are separate and distinct from the date
ragister: Registering dates with ARRL HQ does
not constitute League sanction, nor does it
guarantesa there will not be a conilict with anather
established event in the same area.

We at ARRL HQ ars not able to approve dates
for sanctioned hamfests and conventions. For
hamfests. this must be dene by your Division
Directar. For conventions, af:proval must be mada
by your Director and, additlonally, by the Execu-
tive Committea. Application forms can be obtainad
by writing to or calling the ARRL Convention Pro-
gram Manager, tel 203-668-1541, axt 283,

Hamfest Calendar

Admimistered By Bernice Dunn, KATKXG
Convention Program Managsr

Attention: The deadiine for receipt of items for this
column is the Sth of the second month preceding
publication date. Hamfest information is accurate
as of our deadline; contact spansor for passible
late changes. For those who send in items for
Hamfest Calendar and Coming Conventions:
Postal regulations prohibit mention in QST of
prizes of any kind and games of chance such as
binga.

(Abbreviations used in this column: Il = talk-in,
Sprz = Sponsor, Adm: = Admission}

TAlabama (Montgomery)—Nov 24; set up 6 AM,
public 8 AM-3 PM. Spr: Montgomery ARC, Carrett
Coliseurn at the Southern Alabama State Fair-
grounds, Federal Dr. Free parking, tlea mkt, VE
sess {code testing begios at 8 AM, written exams
at ¥ AM, bring copy of current license, picture 1D
& 2 T 146.24/84, call W4AP: ragchew
146,32/92 (with phone patch, * up/# dowa),
147. 78718 & 444.50/449. 50, Adm: free. Write to
Hamfest Commities, o 2141 Edinburgh Dr,
Montgomery, AL 36116, or call Phil, 205-272-7980
tafter 5 PM CST).

Connecticut (North Haven}—Nov 11; sellers 7 AM,
public 9-3. Sprr South-Central CT ARA, Morth
Haven Parks & Rec Center, 7 Linsley St. IT:
[46.01/61. Adnr $3. Tables: adv $15, door $20
{reservations for tables must be ceceived with check
by Nov 1, 10 reservations by phone). Send SASE
to SCARA Flea Market, PO Box 81, North Haven,
C"l[; 06473, or call Brad at 203-265-6478, 7 PM-
9 PM,

Florida {6t Lauderdale)— Dec 1-2; Sat 9-3, Sun 9-4.
Spe: Broward ARC. Broward Community College
N Campus, Omm Auditorium, 1000 Coconut Creek
Blvd, i-mi W of the FL Tpke at Pompano Beach,
Exit 24, Refreshments, forums, VE sess (Sat 9 AM),
free parking, 77; 146.31/91, 444 825, Adm: adv 55,
door $6. Tabdes: $20 each (electricity is $5 per
vendor), Ticket & table info 305-584-7822; booth
info 305-742-966A1,

tFlorida (Tampa)—Nov 17-18; Sat 9-5, Sup 9-2.
Spr; Florrda Gulf Coast Amateur Radio Couineil.

TARRBL Hamfast

72 H5T=

1-27% to Exit 25, Ashley St, to Curtis Hixon Con-
vention Center, ARRL forum, DX, public service,
commercial exhibits, packet mtg, VE sess, swap
tables, Roy Neal, W6DUE-SAREX %0. T&
147,75/15. Addpt: adv 33, door $6. Jeatt Endicott,
KC4KZ1), 1536 S6th Ave N, St Petersburg, FL
337073, K13-525-517R.

Indiana (Ft Wayne}—Nov {7-18; set up ¥
5:30-9:30 PM, Sat 5-7 AM; public Sat 8-5, Sun 8-3.
Spr: Allen County Amateur Radio & Tech Sacie-
ty. Allen County War Memorial Coliseum Expo
Center. Commertial vendors, flea mkt, forums
{ARRL, packet, IRCC, NiCds), VE sess, 77
146,28/88 & d443.80/448.80, Adm: adv %5, door
$5.50. Tables: 330 premivm, 315 regular, power $25
axtra (reserve in adv). SASE to ACRATS, PQ Box
10342, Ft Wayne, IN 46851; for tickets & tables
219-643-3766 eves,

Massachusetts (Billerica)—Nov 17, 100 AM. Spr:
Bull HN 1200 Radio Club & Waltham Amateur
Radio Assn. Bull HN piant, 300 Concord Rd, Exit
27 of F Rte 3. Radio & electronics auction, refresh-
ments, free parking, 71 147.72/12, 146.04764,
Adpr, free. Mike Rioux, NWLJ, 132 Killam H#l Rd,
Boxford, MA 01921,

Massachusetis (Framingham)—Nov 10, | PM. Spre
New England DXCC, Intersection of Mass Tpke
11-2900, Exit 12 & Rte 9 (Worcester Rd). Forums,
speakers, DX yuiz, ARRL update, Q8L verifica-
tion for DXCC, WAZ, dinner 6 PM ($23 only by
reservation). Adm: adv 35, door $7. Joe Creen,
K2VUI, 8 Wedgewood Rd, Wellesley, MA 02181,
617-536-0020 days, 617-239-1370 eves.

Michigan (Hazel Park)—Dec 2, 8 AM-2 PM, Sprr
Hazel Park ARC . Hazel Park High School, 23400
Hughes 5t. Adr adv 32, door §3. Ticket & table
reservations by mail, HFARC, PO Box 368, Hazel
Park, MI 48030.

Minnesota (Faribault)—Dec {, 9 AM. Spr- Courage
Center Handi-Hams. Bagles Club. Handi-Ham
equipment auction, refreshments, programs, 76
146.19/7%, Don Franz, WAFIT, 1114 Frank Ave,
Albert bea, MN 56007,

tew Jersey (Wall Township)—Nov 11; sellers
6 AM, public 8-3, Sprs: Garden State ARC, Jersey
Zhore ARC, Neptune ARC, (cean-Monmouth
ARC. Allaire Expo Ctr, Allaire Airport (formerly
Monmouth Co Airpart), Rt 34, YW-mi N of [-195,
VE sess, tailgating $8, ham radio & computer
demos. T2 144,51/145.11, 146,52, Fly-in freg: 123.0
UNICOM. Adm: adv 54, door $3, under 12 &
spouses free. Tables: $20. Al JTackson, NK20, PO

Box 633, Eatontown, NJ 07724, 201-922-3121.
New York (Selden)—Nov 11; set up 6:30 AM, pub-
It 9-4. Spre Radio Central ARC. Suifolk Commu-
nity College, LI Expwy (495), Exit 62 N {Nicolls
Rd), 1 mi to coliege encrance, Free parking, refresh-
ments, dealers, forums, guest speakers, seminars,
mifrs, demos, VE sess (walk-ins accepted, sign in
at 9:30; bring license, copy of license, photo (D,
$4.75). TI: WA2UEC/R  144.55/145.15
(PL/CTCSS 42y, 444,525/449.525 (PL/CTCSS
2A). Adm: 35, under (3 free. Tables: 320, advance
reg required by Nov | 1o RCARC, PO Box &80,
Miller Place, NY 11764, John Mark, kB2QQ,
$16-684-6336: Ron Katz, WB2DVK, 516-689-3279;
or Jo Ann Colletti, N2IME, 516-399-1877.
iNorth Carolina (Concordi—Nov 11, 9-3, Spr:
Cabarrus ARS. New National Guard Armory on
WC Hwy 49 5. VE sess, flea mkt, new equipment
dealers. I'l: 146.055/655. Adm: no adv, door $4.
William Hickek, 704-788-5370 davs, 704-788-2873
eves.,

North Carolina (Grecnsboro)—Nov 24-25; Sat 9-3,
Sunday 9 AM-3 PM, Spr: Greater Cireensboro
Hamtest, National Guard Armory, Franktin Blvd.
VE sess, forums, outside paved tailgate & flea mkt
area for price of ticket plus 52, for unlimited space,
TI: 146.16/146. 76, 144.65/145,25, Adm adv §4,
daor 33, Tabies: (inside) $12 per 6-foot table, good
both days. GGGH, PO Box 8252, Greensboro, NC
27419-0252, 919-852-9244 except Wed, for exams:
TEARC, Jim Williamson, NQ4T, 1504 Stonehurst
Place, High Point, NC 27265, 919-841.7576.
Ohio {Massillon)—Nav 11; set up 7 AM, public §-
5 PM. Sprr Massillon ARC, Massillon K of C Hall
an Cherry Rd (W from US Rie 21). Refreshments,
tree parking, auction {11 AM). T1: 147.78/18. Adnn.
adv $3.50, door 34, Tubles: §7 per #-foot space,
N’[ARC, PG Box 73, Massillon, OH 44648; SASE,
please.

*‘Pennsyivania {Washington)—Nov 18, 8-3. Spr-
Washington Amateur Communications tne. #-mi
from Exit 8, [-79 at the Meadows on Racetrack Rd.
VE sess, refreshments, parking, 77: 144.897145,49
W3CY(/R, 146.52, Adm: 51, Kevin Smith,
N3HKQ, 412-777-0715 days, 412-258-4153 eves, fux
4127770027,

Wisconsin (Milwaukee)—Nov 10; sellers 7 AM,
public 8 AM-1 PM. Spr: Milwaukee Rptr Club. Serb
Hall, 51st & Oklahoma Ave. VE sess, T1: 146.31/91
& 146.52. Adm: adv 33, door 54. Tahles: adv 34,
door $5. SASE to The Milwaukee Repeater Club,
PO Box 2123, Milwaukee, W1 53201. 1 ),



At the Foundation

Conducted By Mary E. Carcia, N7IAL
Secretary, The ARRL Foundation

Want Some Money for School?

There’s a new ARRL Foundation-adminis-
tered scholarship available. [n the upcoming
19%1-92 academic season yvou'li be able 10 apply
for the S$500 frving W. Cook, WABCGS,
Seholarship. Founded by an active Kansas radio
amateur concerned about education, it’s geared
10 Kansas students/residenis who attend school
in Kansas or other states. We encourage appli-
cation for as many scholarships as vou feel quali-
tied for, even if a particular scholarship lists a
regional preference. You can get our §ree scholar-
ship package by writing to The ARRL Founda-
tion, 225 Main Street, Newington, CT 06111,

SUPPORT THE WARC FUND DRIVE
Fourndation programs aren’t the only ones you
can support through your generous contribu-
tions., Amateur Radio preparations for the
World Administrative Radio Conference

More to Be “fhankful For

i WBFI

As we approach Thariksgiving, 1'd like to axpress my gratitude to all the ARBL
Members and others who have shown such tremendcus support of our programs.
Your letters and phone calls have told us that we're on the right track with our
_ever-grawing scholarship program, the Victor G, Glark Youth fncentive Pragram
and our large grants that support such projects as the Courage MANDRHAM

- Bystem Equipment Loan Program. You are what we are most thankful for. Have
a gafe and enjoyable ho rday seasonlmARRL Foundation President Paul Grauer,

(WARC), scheduled to begin in Spain in
February of 1992, are funded by ARRL and its
sister societies of the LARU. Allocations issues
Are important to every ham and deserve your
attention and financial support. A commemora-

tive certificate noting your WARC-92 support
will be sent to you when yot join thousands of
brother and sister hams to help. Make your con-
tribution to ARRL WARC Fund, ARRL, 225
Main Street, Newington, CT 06111,

Contrlbutor s Corner

Ttre. PhD Scholarship Fund
Michael Little, KBOFHL
Raber L. Richardson, KEDWF
Southwest Missouri ARC
Baward Lloyd dones, GJ4TAF
Kenneth Kirk Bayley, GJOKKE

The Mississippl Schalarshin Fund
Phil Sager, WB4FDT

n metnary of fim Taylker, WAMJF
Willlam P. Goarhiser, WSEPWT
Andrew W, Ball $r, KBSPB
Jirn Akars, WEVZF
Malcolm P. Keown, WSXX -

in memory of L. L. Lamb, K5ZR0
The Magnolie Raport {Mississippi)
Mississippr Traffic CW Net
Mississippi Siow CW Net

Thamas J. McBride, WE1FIV
in memory of Russell F. Hobart, wmm

Tne Viclor G. Clark Youth Incentive Program Fund .
Roben $, Elee, WINKK
in mamory of Aalph J. D'Orio, KSEGX
Eizabeth Youse, KOFVA
i memory of Emest §, Luce, N7EL
virginia DX Century Club
i mamory of Gay Miliug Jr, W4UG
tarianne Smith

The Edmand A, Mstzger Scholarship Fund
She-Meter Clut of Chicago {Hiinots)

Tha Goldwater Seholarstip Fund
Sin-Meter Glub of Cluicago (iifinais

Tho General Fund

Lawsl! L, Lewig, NBIRM

m merary of Kenneth E. Lewis, NGIAN
Heading Redio Club (Pennsylvaniz)

in mermory of Harold €. Schearer, WiME -
George 5. Caldes Jr. N3EEQ
Sigmund M. Hyman, N3DYW
Paul 5. Vydasany, WB2VUK
Beulgh G, Thorpe
Retired Officers Wives Soviaty (Virginia)

2l abave n memary of Gay Milius Jr, W4UG
Hampton Fuoads Retirad Officers

In memory of GDR Gay Milius, W4UG, UEN, F!eured
Texas ARES Net & Daytune Texas Trathe Net

In memory of Setlye .Jo Hetning -
AMlan Laufar, WAZWLQ'

in memary of Clyde 8. Tower, WA?MXB
Peter Gellert, W2W5s8

o memacy of Lou Ella Blessum
Willlam J. Weiss, KAZYOE

in memory of Gearge Nugent, W2VMW
Floyd W. Sruth, N4VGEY

in memary of Ray Gloode, WISUA
Rohart Aasen, KEGKT

in mamory of H. B. Burner, WBOEL

Tha Jesse Riebarman Mentoriaus Mambarship Pragram

We thank the following for their genemus contnbuﬂons tor

Hartford Gounh/ ARA, Inc. (Connac:ticui)
In memary af Frank A, Pearsen, KA{AVY, and
Roland L. Lalanne

Alax, NABEL, and Elame, NACBE. Nickoloft

dack, KASBOG, and Margaret Clayton

Michael, NEJWE, and Lon Mesitt

Kathy and Doug Cax

Shirley Diacono

" Judy Ernst

Dean and Pairicia Finchem

John Harris

Kendy and Kas Xnipple

Kevin Koipple

Paul Koletiko

L.in & Karin Marsh .

Gayle F, McClure

Julie Metilo

Sloert and Barbara Molt

Phyfiis L. Stanken

Sally A, Witkinson

Metrppoitan Life-Kalamazon (M‘-ehwgan}

Metropofitan Life-New York City

Metrapolitan Life-Traverse City (Mzchngan}

Metropelitan Life Employees (Michigan)

L.'Anse Creuse ARC (Michigan) : ’
Al sbave n memary of Virginia Scmetmt*e MAEQA

Mr and Mrs William Hall
Ir: mermary of Laona Peacar, W1YPH

Jpanna Hopking

Marip H. Goodwin

Mr angd Mrs_John W, Sates Jr

Darothy K. Ervin

Mr and Mrs Robert B Harrison Jr . .
all above in memory of Dr James K. Hall Jr. WRBLX

Sharlene fichardson ’
in memory of Falph Cox, MSPGE

Meriean W. Bradreau
in memary of John E, Baxter

Robert A. Dixon, KATMAT

Shatles Levina. WiMOJ

. Emest M. Rotinsan, WINDO

Willfam. E. Witinok, Wi1OFV
Stave Mussman, N2CVV -
‘Witharm & MoGareen, K21V
Steve Mussman, N2GVV
Sidney Walkins, WAREEA
John A, Gostz, WAZFDK
Gake Agardi, N2GJF
Patricia Vowell, KAZNOH
John M. Walch, KAZQLR
Chaster E. Riker, YW2QMK
Lewis £. Elicker Jr, WIADE
Jerty R. Sullivan, KD3AF
Dan A Maichatte, WB3BVQ
Horst Guiweniger, KAJCWN
James R. Newham, WAS3MIE

- Dawd R, Anderson, WASWZX

John 8. Ferguson, KIFFW

dotin E. Wilcox, NO3R
Gentry & North Jr. WD4AO.)
Basgry B Chapran, WA4IBI
Frarcisca Gufierrez, WPAIDW
Jack L. Tripp, KCALMG
Archibald M. Coiquhoun, NALMW

‘Bichard . Mintor, WDECJUT

" Rabert A, Evang, KGR

- "Ron Bidell

“HCharerFaunder

Harry R Mead, W4MRY
Wayne W, Caoper, AG4R

B, Charles Hofferber, NEFML}
Aladar Crerna, NSMQP

Tore B Bellis, NGSNFP

Joan Ash, WDBBNH

David White, WDSDR!

David Hartsman, WASENL
Aldo Blissi, WEFMK

Lawrence E. Small, KBGZM
John J. Neal, KAGLNO
Harvey De Boar, NEFIA

Gary E. Jones, KDEVY
Andraw G, Aomanisky Jr, WAGWXD
Manan M. Meek W7RLS
Cared t.ee Smith, KFFSA
Phillip A. Gendreay, WYPFZ
Gary . Burrows, WDSDHF
Ronald P. Coleman Sr, KSLHT
Seth Hirschfeld, NaLMB

Craig 0. Corkery, NSFCP
Raobert H. Bauman, WONZM
Paul 5. Warren, WASZDL
Gavlord W. Bannatt, NOLL

Winston W, Kratz Jt, KBOKK
[Rean A, Calking, NBKXV
Dale 3. Scolt, KADQPYV
Dafas ARC (Texas)

Michel T. Grorardt, CE2JTH
Jorgg Juan Deleua, LUSEHY
Waesiey H. Church

Clayton DeCasterd

Marco A. Gareia, Jf

The Barbara Price Memarial Fund?
Jom Frenaye, K1KI

Dave Sumner, K12Z

Etoprien Mendelsohn, WAIDHF
Paul 8. Vydareny, WH2VUK
Hugh A. Turabull, W3ABC

Kay Craigie, KC3LM

Johr: €. Keaoge, N4MM
George B. Wilsan IEl, Wa0Y!
Frank M. Butler Jr, Waftl§

Joat M. Harrison, WBSIGF

hm Haynie, WBSJBP

Churk McCannell, WSDPD
Fried and Sandra Heyn, WASWZO & WABWZN
William J. Stevens, WEZM
Rodnay J, Stafford, KBEZY
Alian Severson, ARBP

Egmond A, Metzger, WOPRN
Paul Grauer, WaF(R

Marshall Quiat, AGAX

Howard Mark, WeOXG

tProposed
Ag received and acknowledged during the months o
July and August il
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SHilent Keps

Administerad by Nency A. Slipski

1t is with deep regret that we record the passing of these amateurs:

K1BGI. Kenneth E. Dermon, Henniker, NH
WIBMW, Albert L. Chesbro, Bast Harwich, MA
K1GGG, Fred Tamm Flynn, Glenbrook, CT
WI1GU1, Ellis G, Holden, Lancaster, MA
WA1JXL, Herbert E. Backus, Bridgeport, CT
WIKCL, Alwya L. Carter, Falmouth, MA
KAILLH, David L. Stewart, Stamford, CT
WINDO, Ernie Robinson, Norwalk, CT
WINWG, Charles E. Hayward, Westford, MA
EAIUWE, Hugo Zimmer, Niantic, CT
*K1VIH, William A, Quigley, Greenwich, CT
SABTX, Paul R, Patterson, Albany, NY
N2BLIY, Richard L. Dunklee, Cherry Hill, NJ
WA2CKG, Harrison L. Barclay Jr, Elma, NY
W2DW, Joseph A, Johnson, Claverack, NY
“W2IC, Edward V. Daly, Huntington, NY
KD21J, Willlam H, CGnadinger, Colonia, NJ
WRB2JF), Kenneth Harris, Lselin, NJ

AA2K, David Henderson, Montclair, NJ
WA2KOYV, Rufus T. Humphrey, New Britain, T
W2MSG, George W. Fahel, Port Charlotte, FL
W2PF, David Talley, Bal Harbour, FL
WB2PKH, Daniel S, Patterson, Utica, NY
WT2T, Karl H. Koemm, Brick, NI

WBIVMC, Victor ¢, Qtto, Framingham, MA
KAZIWIC, Edith L. Dickenson, Port Jefferson, NY
N3ACK, William B. Talipsky. 8ristol, PA
W3IBCA, Marvin L. Wagner, Easton, PA
W3MB, Harold E, Schearer, West Reading, PA
W3UBZ, Rufus i.. Williams, Washington, DC
WREAF(Q, Rex E, Purcell, St Petersburg, ¥I,
KB4BAS, Willard E. Hobbs, Oak Ridge, TN
KC4BBL, James . Arnold, Spartanburg, SC
*WB4CBP, Theodore R, Wayne, Miami, FL
WJ4CJ7Z, Thomas (5. Humphreys, Yestavia Hills, Al
WA4CMM, Hareld L.. Bowen, Sumter, SC
WAFZC, Louis 1. Martin, Sheffield, AL
K4FZJ, Claytor P, Elam, Memphis, TN
WR4HAK, Albert 3, Canning, De Bary, FL
K4HCL, Fred O, Nazar, Clearwater, FL
K4IEQ, Albert H. Dell, Tryon, NC

*WRB4ILT, Raoul 8. Trudell, Southern Pines, NC
*K4KJ, John J. Nagle, Herndon, VA

W4LNB, James E, Walker, Gadsden, AL
WAINWH, Ernest A. Heckler, Hartselle, AL
WAQRG, James W. Williams, Stanford, KY
W4PC), Fred A. Dame, Sarasota, FL

K4ROD, John E. Vest, Johnson City, TN
WAIWEBG, Willlam E. Mclnnis, Gainesville, FL

30 Years Ago

November .1940

i1 +*1t Seems to Us—"" responds to events in Burope
by soothing radio amatenrs’ fears that money spent
on new gear and parts may be money wasted; by
prepping hams on what to do if they’re called to
serve in the armed forces (the first peacetime draft
in US history begins an November 1); and by over-
viewing Amateur Radio’s likely place in home
defense, and what the League is doing to ensure it,
7 Staffer Don Mix, WITS, describes a two-tube
(6L6-807), five-band transmitier later marketed by
the James Millen Mfg Co ay the Y0800 exciter.
[J Technical Editor George Grammer, WIDF, gets
down to “*‘Modernizing the Regenerative Superhet™
by presenting a single-ended-tube, 1941 version of
4 1938 design.

[J John D, Kraus, W8JK, describes “The Square-
Comer Reflector Beam Antenna for Ultra High Fre-
quencies.’”

21 The Bighth A.R.R.L. Field Day (June 1940 saw
the highest FD activity ever, with 2041 individuat
aperators (141 clubs) participating.

L/ “What the League is Doing”" reporis that the
160-meter band has finatly been shifted per the 1937
Interamerican Radio Conference in Habana: On
November 1, the old 1715- to 2000-kc, band
becomes 1750 to 2050 ke.

C1Tn ““‘An Electron-Coupled Oscillator, 1941
Model,”” F. G, Southworth, W5JJ, Jdescribes a

T4 O5T=

*WSATB, Edward R, Durham, Tulsa, OK
WASBSA, Richard E. Myers, San Antonio, TX
K5DFR, James A. Robison, Tvler, TX
WSERD, Theron J. Old, Texarkana, TX
KSHEK, Clasde B. Punlap, Jefferson, LA
NSHQD, John E. Scott, Bremond, TX
WSIFM, Lester §. Gueldner, Cebu, Philippines
*WSJIZY, Martin G, Gudzin, Dallas, TX
KSMWG(, Al Abrams, Baton Rouge, LA
WSRZS, Jerry E. Brinker, Muskogee, OK
WAVMA, Walter A. Grayson, Anaheim, CA
KASWLL, Freeman A, Ballard, 111, New COrleans, LA
N6IRN, Kenneth E. Lewis, San Marino, CA
KBaAIWK, Fred A. Harper, Kenosha, WI
WAGJL, Robert 1. Cunningham, Fresno, CA
WB6KEG, E. B. Caustin, Arroyo Grande, CA
K6RG, Ivan L. Farman, San Antonio, TX
K6SBR, Loman Zane, San Bernardino, CA
KAGS0T, Walter E, Harvey, La Jolla, CA
WOTEZ, William €7, Arrasmith, Pacific Palisade, CA
KA&TLR, Arnold C. Amundson, Lakewood, CA
KWTF, Charles (3. Barnett, Burlingion, WA
WATGRN, William H, Rassbach, Seattle, WA
*WTINH, Stephen Guelde, Littleton, CO
W7IQE, Kenneth D, Smith, Tucson, AZ
WATKSW, George I, Essig, Hornbraok, CA
WTKV, Ralph J. Gibbons, Kirkland, WA
WIMRX, Howard 1. Hanson, Federal Way, WA
NTMWS, William S, Hart, 5t George, UT
E7OFW, Dwight Helgerson, Electric City, WA
N7OQGX, David B. Kincaid, Phoenix, AZ
WTOUX, Tracy H. Elder, Powell, WY
W1IRRF, Lawrence J, Anderson, Tooele, UT
WITZ, D, W. Pascoe, Hoguiam, WA
KBRCYS, Playford L. Collins, Kingwood, WV
WSGET, Robert D. Leland, Farmington Hills, M1
WSKILC, Thomas B, Coon, Celina, OH
WRKUW, John M. Shaull, Kearneysville, WV
K8NELI, Milton J. Flowers, Edgerion, OH
WENM, George P. Cherney, Sr, Lorain, OH
WBOGM, Marion J. Kevoski, Moundsville, WV
KERWF, Roaosevelt Wilder, South Charleston, WV
*WBBSAE, Daniel 5. Pressede, Plvmouth, MI
KCBTZ, Wilson L. Griesinger, Celina, OH
WSAMI, Francis J. Bock, South Bend, N
WA9BSH, James D. Sullivan, Clewiston, FL
WAIEMC, Arthur G. Topf, Dunedin, FL
KAHWC, C. R. Whipple, Wauwatosa, W1
WeINB, Robert }. Sinnett, Rock Island, 1L

band-switched variable-frequency oscillator featur-
ing output at 7 or 14 Mc. A I3-watt-output audio
amplifier/modulator shares the chassis.

71 You can build a good 112-Me. *“pot’* oscillator
without the services of a machine shop, and staffer
Byron Goodman, WIIPE, shows liow in **A Stabi-
lized 2\4-Meter Oscillator.”

LI Last September 27th saw an Amateur Radio
first: two-way felevision cotnmunication, with
W2USA at the New York World's Fair contacting
W2DKI/2 at the New York Daily News Building,
cight miles awdy.

7 LA.R.U. News reports that Lithuanian (LY}
hams were c¢losed down July 1 by government order,

25 Years Ago

November 1965

i1 Lead-article author Wendell ¢3. Anderson,
K2RNF, describes 4 system for receiving 136.95-Me.
Automatic Picture Transmission imagery in
“*Amateur Reception of Weather Satellite Picture
Transmissions."”

1 Optimum amateur space communication requires
circular antenne polarization, and Assistant Tech-
nical Editor Doug DeMaw, WICER, describes how
to get it in "*The Basic Helical Beam.””

WOMAM, Alex H. Niedbalski, South Rend, IN

WOOMD, William J. Quick, Muncie, iN

KAYPIX, Russell F. Hollenback, Rushville, IL

WOPMT, Robert E, Witte, Fort Wayne, N

WBIVOY, Robert L. Patterson, Soldotna, AK

KA9YFJ, Wayne L. Keen, Hudson, IN

WOZIB, Galen R- Miller, South Bend, IN

WAYERG, Kenneth W. Lohmever, St Louis, MO

WAAOHGN, Verne E. Johnson, Browerville, MN

WAGKMF, Robert C. Hutchison, Jr, Webster
Groves, MO

WOPXW, Elmo V. Boswell, Springfield, MO

K9YHO, Bud Hilton, Cedar Rapids, 1A

Rudolf Burian, Brong, Czechoslovakia

ZL3CP, Charles W. Parton, Christchurch, New
Zealand

(G3ZN, F. B. Holt, Blackpool, Great Britain

VK4KT, K. T. Robertson, Townsville, Australia

EI4N, J. J. Malone, Dublin, Ireland

*Life Member, ARRL

Note: All Silent Key reports sent to HQ must
include the pame, address and call sign of the
reporter as well as the name, address and call of
the Silent Key in order to be listed in the column,
Please allow several months for the fisting to
appear in QST.

In order to aveid errors in the Silent Keys
caltmn, reports of Silent Keys are confirmed
through acknowledgment only to the family of the
deceased. Thus, those who report a Silent Key
will not necessarily receive an acknowledgment
from HQ. Canadian reports should be sent to the
CRRL HQ address on p 9.

Many hams have remembered a Silent Key with

a memonal contribution to the ARRL Foundation.
Should yau wish to make a contribution in a triend
or relative’s memory, you might designate it for
an existing youth scholarship, the Jesse A.
Biebharman Meritorious Membership Fund or for
the Victor C. Clark Youth Incentiva Program Fund
or for the General Fund. Contributions to the
Foundation are tax-deductible to the extent par-
mitted under current tax law. Cur addrass is: The
ARRL Foundation, Inc, 225 Main 5t, Newington,
_CT o111 L]

1 Jesse L. (K6KWX/7) Meredith's compact, sta-
ble 3-Mec. V.F.Q. uses a tetrode Nuvistor tube as
its active device. .

{3 More than just “‘an ali-time list of ARRL direc-
tors,” Perry (WIUED) Williams's “‘Men Who
Made Leaguee History” provides a glimpse into the
early evolution of the representative democracy
embodied by the ARRL.

1Q8Ts V.ht. Editor, Edward P. Tilten,
WIHDQ, modifies a 2-meter turnstile for two-band
operation in *°A Turnstiles Dipole for & and 2-Meter
Mobile.”

{1 Equipment control and configuration, and on-
the-air procedures, are the topics in Irvin M,
{K8DKC) Hoff's **Operating the RTTY Station.”
L) Amateur Radio’s tole in the Mankato and
Winona, Minnesota, and La Crosse, Wisconsin,
areas made headlines when last April’s rains brought
“Floods in the Midwest.”

1 PECON usuaily signifies Amateur Radio service
in the public interest, convenience or necessity, but
Ciray Berry, K2SJN, sces another meaning in that
acronym. Writing on how his club overcame its
community’s anti-anténna-support sentiment by
laying a solid foundation of public support for
Amateur Radio, Berry reports that the Key is to Plan
it Carefully, Or Nothing.

{7} Catherine B, Rochlitzer, W7OBH, describes ham
radio doings at July’s 1965 Senior Cirl Scout
Roundup, Pend Oreille Lake, [daho, including 547
contacts by special-event station K7GS.

I~! As reflected in the 1460 logs received at Hq.,
Field Day 1965 comprised 3400 stations and 14,200

participants.-—WJ/IZ H¥ET]



Field Day 1990

It's the hams against nature—and sometimes the hams win!

3

By Billy Lunt, KR1R
Contest Manager

ARRL’s operating events and is held

the fourth full weekend in June, this
vear on June 23-24, 1990. Field Day trans-
lates to emergency preparedness, camping
out, picnics, contesting, ¢lub get-togethers,
public awareness of Amateur Radio, pass-
ing traffic and more, but most of all, it’s
just plain fun! Field Day is popular largely
hecause of the camaraderie,

Field Day sites can be almost anywhere,
but usually they're in an open field where
antennas ¢an be spread out. Some groups
take advantage of bonus points for opera-
ting in a public place and setting up in shop-
ping centers, public parks and so on. Jack,
WDGEIT, noted that with a 24-hour limit
on putting up a Field Day station, it takes
a teamn effort to get everything done. A club
venture pays off by pulling members
together to do the work. Ed, WDSAYR,
reporting from the Bollingbrook ARS FD
site, describes, ‘“There were little groups
here and there; evervone was busy doing
something.” Wherever you set up your
operation, the name of the game is to have
fun while participating in the FD activities!
Art, KA2DOT, sums it up with “*Field Day
is a fun summer outing!™

This year’s WIAW Field Day bulletin
announced bonus points for making at least
ten slow-speed CW Q505 in the Novice CW
subbands with stations using call signs from
the Group L or Group “D”° call sign
blocks. Thanks for slowing vour kever to
pick up those bonus points—Novices and

F ield Day is the most popular of the

and Warren C. Stankiewicz, NF1J
Assistant Cantest Manager

100% emergency power, There were 1450
generator-powered stations and 147 on bat-
teries. If the need arises for an emergency
network of self-contained Amateur Radio
stations, we’'ll be ready. Art, KA2DOT,
reminds ug that “Field Day is an exercise
that sharpens our skills toward preparation
for such a crisis.”

In 1990, the favorite category was again
the 2A entry class with 556 entries. The
second most-popular class was 3A with 301

Field Day offers something for the whole
family. Here, the father-and-son team of
Erich, KATVCX, and Rudy, W1GUA, make
contacts together at KL7DN/1 in Vermont,

Entries per Field Day Class

18 oA 194 i A1 [TaY.]

Jonesy, WB7BT., fighting to hear through
the noise on 80 phone at WF2L,

entries. Check the boxes for further break-
downs as vou plot your [991 Field Day
strategy,

Conunents from Field Day groups appear
below. You may get some interesting ideas
for next year. See you June 22-23 for Field
Day 1991!

SOAPBOX
WOAA, 3A

This vear’s Field Day was completely different
from recent club history. Changes were macde in our
budget, which necessitated cuts, The Uirst casualty
was Field Day. We borrowed, scavenged and hegged
to get what we needed to bring everything together.
One of our teams received permission to operate
from the North Palos fire protection district’s new
van, which will be used as a hazardous material

response vehicle,
L 1 bl ul it '3 i

Y
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and ran around aur site shouting **1 did it! 1 did
it]** The cest of us couldn’t figure out what all the
excitement was about.

Al, NdZLF, who had beep licensed ounly since
Friday night, made his first-ever CW contact on 40
meters. He jumped right up from the rig and began
pacing arcund, saying *‘He came back to me!” Bay,
was he excited! We provided plenty of operating
upportunities for newly licensed hams during the
24-hour event.

Thunderstorms interfered with our cperation
several times. The lightning at our site induced
voltages high enough to arc across the soaductors
of open-wire feed line lving in the water. Wind and
rain messed up our information booth and display
of municipal proclamations, but we managed to get
set up again,

WITZ, 3A

Lust vear was the Rochester {New Yark) DX
Association’s first time entering 3A (up from 2A
because of club growth!) and we cnded up seventh.
This was the year we were shooting tor the top five
in 3A. The conditions made it a challenge.

We were ready with a station dedicated to 40
meters, and one each for S5B and CW For the rest
of the bands. We also had both satellite modes
covered and a serious packet setup. Our KB2CHC
MNovice station was ready with a 4-element [{-meter
beam and a multiband sloper for CW, We even
started setting up on Friday afterncon for the first
time to get an even better start, As it turns out, we
seem to take all the time we have to get set up, no
ntatter when we start!

The priority was CW, CW, CW—get those two-
point contacts, We hoped for good conditions for
the Novice/Tech station. We had a great group of
new operators all ready to set some records!

Things started out well with more than 200 QSOs
per hotr for the first couple of hours, 120 per hour
on 40-meter phone, Then it seemed to siow down
{aster than we expected. We were starting to wonder
what had happened. We stayed ahead of last year’s
totals, but only barely. Of courss, more of this
year’s contacts. were on CW, The sad part was no
10-meter action again this vear {and 15 was only
barely there). It’s getting depressing! But everybody
hung in and we just kept grinding away, We firal-
Iy ended up with 3000 contacts, nearly half on CW,
With bonuses, we just made 10,000 points.

WUSBR, 1A

It was a most enjoyable weekend for the three
of us, indeed, The station was mantied by WUSR,
WBENNJ and KASWWI, The family farm provided
a terrific site. Our 140-Toot center-fed Zepp was
Hung from the top of the grain elevator and worked
great.

The most exciting part came at 3:40 AM when
we made our satellite contact on the RS-10 bird,
Our packet contact was more difficult than expect-

ed. The height of our antenna enabled us to con-
nect to many BHSs, but making a person-to-person
contact was difficult, It was interesting to follow
the propagation on the bands. Ten meters opened
late at night and we made manty SSB contacts.

The rig was active almost all of cur 23 hours of
operation. Toward the end, the refueling break
every three hours was a welcome rest,

We may not have set a record in the point stand-
ings, but we had a preat time chat we'll remember
for a long time. We'll be set up next year with an
even better station.

VE6FD, 1A

As we began setting up our station in the bright
Alberta sunshine, the skies darkened, lightuing
crashed, a vulture perched on a nearby branch and
13 ¢crows ciccled 13 times around the camp {okay,
30 we exaggerated a little), All the omens were false:
The weather was perfect and Murphy was clearly
occupied elsewhere, We had a great weekend!? Pre.
vious VESEFD Field Days have cstabiished the
tradition that operating takes place during ocea-
stonal pauses in a gourmet feast, and that was true
again this year. Steaks and baked potatoes, chili by
the cubie vard, salads, pies, apple crisp, ice cream
and, of course, plenty of hat coffes and cold 807s
were just the beginning,

We managed o stagger away from the banquet
long enough to get in 15 hours of operating. So,
orce again, VE& Fiying Dinosaur fiapped {groan-
ing) onto the airwaves, albeit a ittle over optimum
rakeoff weight.

Band conditions were exceptional and we had
constant pileups on 20 and 15 meters. This made
our logs ook less disgraceful than they would have
atherwise, considering our lackadaisical operating
schedule,

The only sad point was that cur plan to generate
electricity using a generons natural respurce—the
incal beavers—failed. Nobody could figure out a
way to persuade 2 beaver to swim around while
harnessed to a generator, Next year, if we can only
find a way to use all those mosquitoes, we'll have
all the power we want.

R7EFA, 2A

On the cool, beautiful evening of June 22, the
advance group for the Yellowstone RC Field Day
areived at its site high i the Little Snowy Mountaing
of central Montana.

Set-up of the base camp began and the ciub tent
was erected. Individuals set up private sleeping tents
or arranged their quarters in a van or pickup. Thers
were anxious moments as some took a Jonger, more
scenic route to the location.

Everyone got invalved in setting up the opera-
ting stations. Everyone who wanted to aperate did
s¢ and we all enjoyed the conversation and
companionship.

Ready 1o roll! John, N6OJN, demonstrates
his completely portable emergency vehicls
at NALCO ARES/University of California
ARC station WEBB.

WSLXE, 1A

Field Day was a bust {or us in this, our 37th vear
of participation. 1t rained practically solid Friday
and Saturday, making it difficult to put up anten-
nas and set up the pop-up camper. At 7:30 PM, 444
hours into FD, we completed the antennas and cam-
per setup aud found we had no power—the gener-
atar had gotten thoroughly sosked and wouldn’t
start, We took it over to the farmer’s barn and put
i# heater oit it to dry it owr, It started, but only ran
half an hour before it conked out again, We tried
a sumber of things, but never got it to run for more
than a half hour. We fooled with it until midnight
and then decided to use another generator.

it was 1:33 AM when we finaily got on the
air—11% hours late with half of FD over. We got
@ few hours sleep during the night, but we had no
relief operators throughout the operation.

ARRL Field Day 1990 Scores

Class A stations are clubs or groups operating with more than iwo cperatars. Score listings are grouped according to the number of transmitters in simultangous
operation. The listings show club or group name, call sign(s) used, tatal number of QS0s, number indicating pewar output used {5 is less than 5 W, 2 is less than
1680 W, 1 is more than 150 W), number of participants and total sgors including bonus peints. Scores are listed from highest to lowest In each class, Nonclub groups
are identified by the letters "NCG." Class B siations are portables manned by one of two operators. These may have one or two fransmitiers in simultanecus
aperation. Class 1B stations manned by one operator are listed first, followed by those with twa operators, then Class 2B stations. When thare ara two operators,
the other operator's call is listed in parentheses if it's known. Numbers tollowinthhe calls indicate QSO0s, power and final score. Class C stations are mobiles.

They are listed by call, @50s, power, number of operators and final score. Class

stations are home stations using commercial power. Lina scores ara the same

as Class C, Class E stations are home stations using esmergancy power, Line scores are the same as Class C.

Club/Mon-Club Universty ARC Arrial Launchers Mama'y Radio ARC Mississippi Vallay ARA
Portahle WE7I 419- 5 37- 4040 ARBKK 2 5 3 2398 WIHR 1463 2 12 4828 KASA 1156 F & 3714
1A Batte Hawatha/Fails City ARC Loakaut Min OFPars Raytown ARG Reeve’s Hill Group :

Y WEBC 435 5 % 3,980 AH4QL 64. G 7. 2,225 WMIE i0A7- 20 10- 4728 NGt 958 2. & ibA
Panama Gty ARG Saskatoon ARC NOG HMannihal MC AR{ CW Group Austin ARC
WaARYE 1488 5 &% 10375 VESAA 575, & 1& 34495 N2CYL 217 & 2% 2370 Kigvy 945 2 2. 4540 WEHKA 1188 2 15 2458
Meriden ARG Central Missouri Radio Assn Black Diamond Bing Caliins ARC Three Man in & Loft
WINRG 574- & 2% B340 NDBN 288- 5 30- 2580 N?GG 166- 5 4 LH6D K5BU 1438- 2- 13- 2440 KNES 1145 3 3- 3.5
MMBG & WAGHZ B> Burrews Xng ARG Harey Dramond Leboratories REC Caverdalp's Commandoos
WBEITM 537- 5 8 B30 KDSIM 526- 5. 4« 3560 WD4NEN 44- B 4 186D KaTM 1249- 2 A 4284 VESICV B4l & 9 dameb
WV-CW-NUTS Land of CGiraak ARG Tulia ARC SHRG Cantestars Arowhead ARG
wabL 830, % 4 BSEQ0 NCaX - 5 4D 3800 NSAE 205 & 3 1689 KE7X Y94 2 18 3378 WEGKP 019 2o 38 3542
Central North Carolina OX Chasers Morgan Co ARC Satellite ARG Desert DX Corps Moentrose ARC
N4DAZ 859- 8 9 §E00 K40 3. b 42 3300 WEAB 184 5 7. 1,160 AATA 1180 2 & 4,226 KAGAS 951 2 15 F480
Callaway ARC Figld Dav Fanatics NCG D Laoms Memonal Jr Machanics Firat State ARG
KSoM f21- & 16 5350 NR7P 303- 5. 3 3280 WB4WXE PN S 135 Laague F30BD WTle 2 30 414
01X Assn of Connacticy Staubanvile-Weirton ARG N4YE 1167- - 13- 4104 Maui ARC
KW 402- 8 3 5310 KE| 302§ 26- 3126 1A NCG KHBRS 2280 1. FF- Aam
Spectrum First K New Mexico ARC Bozo & the Lids RATT 860 2 6 4080 Fleck Chuck ARC
ND7A LT0) 3. B IE WENE 57 & 8. 3,035 WHTGE 1208 2 7 s.800 Molley Crew ARG KCE0Z 75 2 3 3218
RCA ARC UM das Sans-tiistes de Montreal Acacdiana ARA ! KKBH t180- > 30- 3508 Hilltappars X
NoRJ 1012 5. 18 5185  VEIUMS g2k % 30- 2860 W5DDL 1389- = 0. 5120 N Ohio 11X Aggn WASCMI 920-" 2 4 3168
Thigsa Guys from Claveland QRP ARG Suraly Temple Solar Socsty Fist & Mouth Contest Company waxD 142. 2 20- 39
NaGU 541 5 3 5176 WASOSE 206 5 4 2455 weew 1276 & 4 4940
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N Ohin DX Assn
KBMA

M08 2 5 3138
Buster's Beach Bums
KAIX 83% 2 T 3,086
tatk Go ARS
KAYT2 0 2 25 3036
Norwood ARG
K1JMR BO&- 2 4,032
-UH“ ARS af Sedro Waolley HS
WYTQ 1105- 2- 18- 29852
'iROfLFMC
WSEJ TH8- 2. 18 zo08
HFWAR
KADVNM 1093- 2 35 2486
NW 5t Louis ARG
KaAXL $185- - 4 2860
Pina Belt RA
HILEK 1230 2 80- 2880
Arzalea Goast ARC
Ka4lL 991- 2 22- 2838
Madison Co ARES
KD2A - 695- 2 10- 2804
Stanly Co ARC
EAQGE 498- - 18- Z.742
thibodaux ARG
WaYL g41- 2- 3= 2736
Gunnisen Valtay ARG
WaGYv 1207 2- 0 2732
N lineis RA
WaAIP 622 2 6 273
1AM Atlanta RC
NKaQ 1032~ 2 30- 2666
Le Frog
KASWRL 492- 2. 5. 2668
Just tor Fun Gonlesters
NIgE 498- 2 7. 4540
Case tnatitute of Tech ARG
WHEDL: a6 2+ 3. 2468
Hawk Mt Skunks
WALYGG 1132. 2- B 2558
Dingsaur Valley DX Sac
KsMW T42- 2 8 2,834
Millers Mavarick Contest Clut
NEYJY a4 2o 11- 2596
Randallstown ARG
N3IC 627- 2> 6 2478
Sheoboygan Ca ARC
NIgZ &t- 2 4 2,404
M Augusta-Balvariere RC
k4ER 454- 2 20. 2,380
SMARTTC
WeKFY 6511 2 13- 2316
Merrymeating AHA
NIMA B31- 2- 22- 2316
Faur Serious Dudes
VE4SO 682~ 2- 4 2902
Jug Sauthgate's Bunchi
NZEY élz- 2. & 2,780
E-.gypt!an RC
WAl 1d9- 1~ 25 2,194
Papparali AWA
K1BG 528 - §- 2,148
Suncoast ARC
WaALT 433 2 10 2,166
NCG
NaMIY Br2- 2 3 2,146
Trailer Buddies
K75F 608~ - 2.1
Maltard Lake Waulf Horgy Socfery
KINO B3l 2- 1% 2,102
Gypsy Moths
risl 688- B & 2054
Bass Hili Repeater Group
WIKX 807- 2. & 207
Mid-Witlamette ARC
WYAER 576 & 13 2074
Giranite Stale Hilltoppers
T 774 - & 20066
Hallgate ARC
NZIM GB2- 2 22 2057
Matro Wiam: RA
KYpy 694- 2- B- 205D
The LLs
NSLLK #72- 2. 25 2044
Crskeal ARC
KDSEC 678- 2~ 5 2,040
Chillicsthe Radie Guys
WuBR 493 2- 3 2028
Lancaster Co AFGC
AK4N 668 2- 1B- 1,978
Susam ARA
3L M- 2. 2 1,870
Medina 2-Meter Gmup
karv 427- 2 B saa
Tuscaioosa ARC
Waxi 41 2- 25- 1,838
4noka Co AC & €8
WaCF 609- 2~ ZA1- 1,932
Mason Co RC
K8DXF s0a- 2 3% 1,820
Novatal ARG
YESNOV 8g7- 2 B 1820
QCARE
WARZAA 474- 2« 5 1,506
Edisto ARS
AU 592 2 3. {8y
Clathe Area ARG
KaKS %63 2- 14. 1882
Woadchucks
NEDKD i 1= 1854
Bankhead ARC
NAGKE 493 2 7 1,845
Lake of the Woods ARS
VEILWR 709- 2- 18 14848
Kauai ARG
KHELG 1340 1. 32 L8N
Los Alamos ARC
WsPDO 528 2 9. 1838

Texas Muls Skinnars

K5TMS 1604 |- 4 1806
BARES
YEILPM 4T3 2. & 1804
Washington Ga AFIC

Woktz 391- g 1802
Siligon Guich ARG
AEGC 1680- 1- 18 1,788
Murphy's Lawvers
Ned 528 2 4 1,772
Shafamma
NBGKD 423 2 8 1,764
WRECS
KBNI w22 8- 1,780
AHA ot SW Floride

K4FU 74 2 {5 1782
Issagquah ARC
WrBt 833 & 14 1714
NCG
Wa2x 823 10- 1,686
Highlang Cperatars Gmup
KGRW 455- 2- 14842
RATS
KoPB a5z 2 7 1,874
Antigomish/Pictor ARG
YETHMA 850- 2- 10- 1674
NCG
WOYHE S60- 7 3 {654
TR FD Group
Wam 288 2. B 1,518
N Shora ARG

VETNSR 283 2= 25 1,616
Anaconda ARC
WIHNE 652 2. 32- 1,604
Livingston ARC
WF2Z 87 2 6 1,566
Thumb ARC
WEAX 495. 2. B- 1538
ENA&RS
WBTWTS V18- 2= 8- 1,536
Graat Band ARG
KOWRZ 514- 2- 1D~ 1,532
Hawating ARC
VE3LSC - H & 1,514
NCG
WIEQD 482- 2 F 1,508
Figrenca ARC
WALLH 551- 2~ 11- 5502
Haiton ARC
VEIQD 451- 22 13- 1478
litah ARC
WYSP 457- 2- 28 1,470
Macamb Co HACES
WRaC a83- 2 15 1,468
Augusta ARA
WITLC AT0- 2- 47 1,454
Canrrar Carpling AAS

WR4E A60- 2- 14- 1,454
Lima Area ARC
WBEQ 341- 2 8 1420
4§ Huron ARG
VEILRD 427- 2 4 1,392
Pighaer ARG
WE3NA /B 2 25 1,388
Three Sparks and @ Gap
WNDB 588- HEE]
Central Wisconsin R}\
WINN 433- 2 18- 1,368
Huntington Beach DX Assn
N&ROL 3/6- 2 5 1,382
WASQ
K3hw 316 2 5 1382
Jamestown FOG
NA2G BA3 2- 4- 1346
Piongar ARA
AF8R 2. 2- 29- 1338
Sam Houstan ARK
NSIF 368 2- 22- 103z
Worldradia Staff ARG
NGWR M- 3 1322
Rainbow Canyong ARC
N7KM 347 & 50- 1,804
Lockheed ARG
WABGFY 393 2 15 1,276
Hed Cawn ARC
KHEJJIX 486- 2- 7~ 1272
Hamsay O ARG
WDAFFQ 424 2 7- §288
Ugly Duck ARS
WaRF 43)- 2 15 1,260
Audrain AR
NLUoH 267 1,252
Fair Weather Oontes1 Llub
WRECD 650- & 8 1,244
lonia Co ARES
WBLGCU €15 2= 12 1,220
Parsans Areg ARG
NBgy 361 2 12 1220
Mid-Wisconsin ARG

NAADT WB- 2 & 1,196
New Cuyama Quad Hoppars

NEPC 4% & 4 1492
Yan Isle R¢
VETVGC 428, 2- 17~ 1,168
Ballbrock ARC
Kigo 421- 2 B 1,182
Spencer {o AHC
Wi9A, 43B- 2 B 1,184
Fembina River Flying Dinasaurs
E6FD 484 ¢ T (181
Tippacanoa River Radis
wog| 269 2- 3 1,150
Kishwaukes ARC
WASCIN 829- 24 18- 1,148
Oak Park ARC
WaMB 28 2 9 1,130
Benten Co ARA
WENGL 239- 2 5 1,108

Nanticoke ARG
N

289 2 18 1,108
Tuscola Co ARA
NaCFF 238 2- 9 102
Sand Hilis ARC
weMl 398 2 18- 1,098
Lenlral Missoun HA
WADR 393 2 17 1,088
Kamlaops ARC
VETUT 348~ 2. 8- 1087
Menomonee Falls RC
K 281 2- 10- 1082
Kerr Lake Gampets
N4SW 372 2 5 1044
Martuni Group
KU7K P4 20 T 1044
NCG
WAVZB A 2 5 1040
Chavrop ARC:
AABWP 303- 1. 1034
laok Skunk Breakfast
WBBNSL 484- - g. 1,033
towg Radiospart Society
WEaU A3 2 3 1,032
405 Graup
WSVBOQ 338 2 5 1030
Winnipeg ARC
VE4BR 255 2. 20- 1,030
N Kemucky AHG
2- 6 (gz2
Umv ot ldaho AHC
WrUQ 236- 2. 25 1006
Mahaska ARC
NARC 492- 2- 12 1004
NCG
NBAHA 307 2 P Pos
S Ohio ARG
KM4TS 280- 2 12 260
GTE
NSPLS 340. 2 8. 356
Tipten ARS
KaHAZ 138- 2 13- 9N0B
fLawrence Tach Univ ARC
Waooia 223 2 8 910
St Crolx Valley RA
WDaGWH 294. 2- 11- 908
ARC of Shalbyvilla
N4VFB er- 2 % B4
Hannibal ARC
WOKEM 200 2 6 s00
S Lyon Area ARG
NBAR a8 2 v 498
KY.7 ARES
WALBRM 348 2. 3- g6
Huron ARC
WaNOZ 264- 2- 1. 152
Cantratina ARG
NaQR 178 2- 40 884
Enterprise ARS
Wo4RQ) 230- 2 15 860
Coon Valley ARC
KvaN ?59- 2. 10. 828
NCG
KF7MD CANN- I 3
Wake Tech ARG
WBLTGH 144- 2- 2% T80
Fallotta FOG
KCHITE gy G a8
9-0-4 ARG
NeBDL 281 2. 5 780
SW Dallas Co ARC
WT5G 287~ 2. a0- 7RO
Chenango Valley ARA
ROZWP 147 2- 5 7
Sunset Empira ARG
WrBL 220- 2- 10- 740
Lamb's Legion
KFTQOP 300- 2 & o4
Highland AR
KF7M 2e7- 2. 8 654
Hedgesville Faur
WB4J 174- 2- 4. 850
Gana Olig Group
KD9zZP 242- 2. 4 B45
Jake's CGroup
N7IWD 2[R 2. 6. 616
Koolau &R0
KHEOS 47- 2. 40, 600
Last Mtn RC
VESLM 218- 2+ 190- 488
Southpamt AG
KA4FURB 238 2 10 570
Barton Flat Rears
K&IG 23 2 4 £58
Datrait Matropaitan RC
W&L_X‘E 7. 2 4. 634
WENSH o 2 3 5z
NG
WryLG 195 2- T 510
Canton (ang
WeaYGw 137 2 & 488
De Forest ARG
KASFIM 106 2- 6 412
E Ohio AWA & N Panhandie ARC
WKaT 23 > 2 404
Harrisan ARC
N&TF 73 22 3 el
NW Elog Inst ARG
KRDOW an- g- & 350
Qzymandias Despair
NBALB B8 2z 3 352
NCG
WagJLyv 49- 2+ 7. 29B
Licns Rack ARG
N?KG 147- 2. 3. 254

Museum of Science & industry
ARG

WasDiL 146- 2= 3
Spencer O Hams

NALIRA 52 2 4
Portar Co ARS

WRat/ i29- 2. 15
University of Waterloo ARG .
VE3UOW - 2 B3
Kings Co ARG

VE1EMO 68- 3- 17-
Colquitt Co Hem Hadia Soc
WRAKOW Bi- 2 &
‘We Cixie ARC

WBIMZO 3 R 28

1A Commetcial

N indiany Lake Shore Burnouts

KE9O1 1480- 2 1D 3,192
Perter Co ARG
MNaRD 1468 1- 55 2477
Indianapolis Power & Light ARC
NTT 653 2. 4 1 88p
(‘RA Saral-Tracy
VEaCBS 876- 1. 10- 1267
Pagsadena BRI
SPWG 420- 2- 22- 1,118
IV ARA
WhsZ 353 2 T W06
Rowan ARS
WAEXLU 36 2= 5 832
Mopse Jaw ARC
VESMA 106 2. 4. 612
NCG
KATSTQ 207- 2+ 4 540
Piedmont ARG
ABJIG f1- 2 B 462
2A Battery
Arapahos AC
KENA [ + KBOFHW)
1831- 5. 17- 14,485
Chatfes-Lake ARA
WOLSD [+ NaLX)
17G6- 8§ 28 12,550
3 Humbolgt ARG
WBITI ( + KBEWZN)
12858- 6- 8 10,315
Hebron AWG
KIOW (+W10RN
1087 4 10- 10,195
Zygo ARC
NX10(+KA1MW!')
18- 8010
W Park Hadlops
WEBVM { + WABNYW)
7HP- 5 4. 703§
LARA GRPers
K2EOG ( + KB2KNUY
796. B 10- 6,895
Davis Co ARC
NZ7x 789 5 40- B.88S
Walton RA
watz 611- 5 1. 6,385
Berrys Mtn ARC
WATS TA- 6 6,210
Michigan-QRF Club Chapter 1]
K3nD 599 5 18- 5998
Maryland Mobileers ARG
N3ET B4 & 12 5625
Lodi ARC
KJBSR (+ KBSONI)
- t6- 5340
KARC-ORP
WSasH 557- b 6. 4985
Niagara Co DX ARC
KEZPY [+ N2KJa)
618 B 14- 4215
Edagle Rack ARG
K7A 514 & 10- 4,170
Ghactaw ARC
WDSG (+KBSKSR)
449. §- 15. 4,070
Blenmington ARG
WaN A35- 5- 3,72h
Minvis Fox Valley QRP Club
WoN P e 5 30 3865
NCG
VESI A48 5 B 2,740
Skunk Hollow ARYT
WASPWP N2 5- B 2850
Foathills ARC
WaLww P8 5 t0- 2,610
S Pannsyivania Camm &Group
K3NXL 188 5 9 1,990
NCG
AASPE M3 5 6 (T
Club VE2CHG
VEZABQ 103- 5 12 1740
Neah's ARG
WIFMM 95 8- 5 1,350
Latayette HS ARG
KAZWFT 15- & 5§ 350
kA
Texas DX Saclety
K5DX ( + WBSRUS)
4133- 2- 2B- 12,366
Albuguerque DX Assn
NERR ( + NSGFR)
di2t- & 23 G468
dercer Co ARG
W3LIF (+ N3tDG)Y
9755 2- 13- 9,000

Harns ARG
WAKS ( +N4RTL}
2944 2.
Sdican Juactien AC
EAVT (+N1FRV)
2942 &
Bat A RC
NGSM { + NSPON)
2897 2.
San Angelo ARG
WEQX (+ NSMMR)
2804 &
Sarious Hams ARG
ARMW ( 4+ KBAOFA)

3102- 2-
MARC
WREIK { 3 KASIS)
wnT- 2 26
Bowlder RAG
KZNA (+ KBATHF)
24898- &
Columbig ARA
K:3EF (.« KAZVQG)
2201. 2-
Lake Co RACES
K884 (+KBIAFE)
2183 2
IBM Hoca Raton ARC
N4TL 233 2
San Jose State ARG
WBYL {+ WDEEEY)
2310- 2.
Hadio Oregon
K7RO 2130- 2- 7-
Dglawarg ARA
WaaLs (+kKBSEQE}
2192- 2.
Cape Faar ARS
K4MN [ +N4LBE)
1954 2.
Mountainesr ARA
WESP (+ KABAVQ)

Big Band AR{:
KSFD |+ N5JOE)
2249 2-
COwansburo ARC
KaHY |+ N4PLL)
1908 2-
SW Missouri ARC
WEEBE (4 NGIKNB)
2124 2-
Ft Wayne AC
WATE [+ KBIAYS)
2168- =
Kingsport AHC
WATHG {+ KC4PLA)
1761- 2.

25-

22-

3912

8,750

5,680

£,390

7.4992

7814

TETG

7,532
T.202

1194
7.104

7048

*004

6,478

6,956

6,714

6,428

WIK ARC of Greater Milwaukes

HOAW [+ KAGTEP)
2128- 2

St Louis ARG

KOLIR (+ KBAGDS)
1855 2 21-

Mid-Missourj ARG

NBSS (+KAPDLD)}
1603 2. po-

Larrol) Co ARG

K3PZN (-+KAIKDG)
1868._ 2-

Hallax ARC

VETFO (+ VE1RGG)
18724 2-

Wilttamsburg Area ARC

KAMU [+ WDaUy ey
1724 2

12

24~
-

25-
Elgin ARS
WHIKN (+ NgJPL)}
1666, -
Twin City FM Club
KOAD { + KBOFJB|
1823 2-
Ham Assn of Mesquite
WCEM { + NEMKL)
1878 2-
Cadar Valloy ARG
WG ( + NBBJUK)
1542- 2-
Graen Mt Wireloss Saoc
N1VT ( + KAIOLE)
1869 2- ¢
Overiock Mountain ARG
K2HA | + N2JHJ)
1703 2-
Georgia Tech ARC
WAL |+ NSRMM)
1526- 2-
Loveland RA
wans ires- 2-
Riverland ARC
WOUP |+ KBg2IS)
1588- 2. 23
Gantral Kansas ARG
WOCY {+ NBKST)

1460. 2. 35
Utica ARC
K210 1841- 2 40
Metropolitan ARG/LitHe Rock
AASBI { + NSOON
1500- 2. 40.
N Chautaugua ARG
W25B {+ KBREQW
1773 2 21-
SCARS/EARS
AEBL [+ NBJDG)
1494 2-

25-

1)
30

30.

November 1990

6,400
8344
5,286

8,278

6,048
£.046
§,028
5.960
8,840
5,820
5,810

8,664
5,660

5,648

5,568
4,566

5510
5380

5,362

7



Hattiesburg ARC

WSNA, { + KBELVL)
ives- 2 18- 5,298
Andarsgn RG
WAFX [+ WD4BUH)
1281- 2 18- 5278
Las Cumbres ARG
KEFB { + NEMCY)
1658- 2 25- 6,248
Reading RC
W3BN ( + KASMYN)
1453 2- 38 5224
Arkangas River Valley ARF
KEPXP ( +NSQXB)
1437 2 27 8092
Chio Valley ARA
WAFU (+KABSEG]
1444 2 10 5220
Cklahoma City Autcpatch Assn
KSNK (+ NSDLM)
1475- 2 3% 5212
NW Arkansas AR ARG
NEXR ( +KB5JIL)
1782- 2 40- 5,180
Far Qut ARC
WBBSMC ( + KBEtDM)
1502 2- 30- 5118
Aocky Mtn/Wilson
NE&) (+N4UCO]
a73- 2- 8- 5040
Limaslone ARES
WA4LRE {+KC4AFH)
1561- 2- 3% 5,000
CAREN
WHNEX {+N50US)
1646, 2/ 150. 5000
Decatur ARG
WAATD [+ KCAPEM)
463-_ 2 22 4,988
MATPARG
WAQO ( + KC4NIDH
1401- 2 45 4950
Oak Ridge ARC
KAPI [+ N4PXM)
1427- 2 36 4,936
Faugular ARA
WAVA, [+ NAYXW)
1382 2 12 44928
Rockwall-Autonetics RC
Kig¥ {4+ KBEID)
1313 3- 20- 4882
E Alabama ARC & Aubumn Univ ARG
KEaT 1411 2« 17- 4,860
Hlue Ridgs ARS
RANIY (& KCAIXS) |
1182- 2 2)- 4,860
Free State ARC
KIIVO {+ N2GTE)
1567- 2 18- 4642
University of Alabama ARG
KACWW (+ KB4CZN)
1443 2. 3 4,824
Arine ARG
WAZH |+ WAIZMN}
1325 2 17 4,788
5t Patars ARC
WA0GS (+KBADYP)
88 2 75 4784
Piscataway ARG
KO2K ¢ + MW
1878 2- 22 4,772
Liniversity ¢t Cincinnati ARCY
Fairtiald ARA
WBYX 1681 2 6 4,708
Camphall Co ARC
WCTM [ +KBTVC)
1215 2 9 4810
Mitfard ABC
wasDt. 1342 2. 200 4,860
Dickson Co AHC
NY4N {+ N4UTWy
1408- 2. 1B- 4.850
Canton ARG
WBAL 1504- 2- 51- 4,632
(GDRA ARC
WS'iUHKBSE‘fQ‘J
1712 A 25 4,832
ri-Co Ham HC
NBCG(+KBHIKK)
2- 23- 4,632
Fork ARC
KEdA [ +K.BBCTG]
13 4622
ARA ot § New England
W1AQ 1448 & 21- 4418
Crarkg ARS
KEQI { + NOGNH)
16846- 2. #7- 4598
Williamson Co ARG
WSXD [+ KBSMXD)
1:349- 2- 14- 4,850
ERAA &0th Annivarsary FLT
1371- % 40. 4,550
WVaIIa ARA
WSPIY (+ NEUTR)
1341 2 B3 4528
Union Co ARS
WKAS [+ N4MMM)
1266- 2= 20- 4,514
Stockton Dalta ARC
WesF 1250- 2 W0 4498
Brazosport ARG
WEBJ {+ KASCOA)
1145- 2. 40- 4,484
EMARC/FARS
KBYA {4+ N6ZER)
1403- 2= 20- 4,458

78 usT-

Pgnn-Mar R
WaMLM (+KA3|XG}
1167 2+ 18
Tueson BM ARG
WOTF ( + N7KAN)
477 2- 16
ATAT CRES ARG
WeZPhF 131, 2 20-
E Bay ARC
WECUS { + NBVMK}
1080. 2- 80-
NCG
KIEED 552 2 4.
HPJATL ARCs
NN7N(+NTQO‘N)
2 3
OARG'OVMRC
YEIIW 1201. 2 &
Antalope Valley ARC
HKBOX 1374~ 2 75-
Kaw valley ARG
WBCET (+NELS)
i242- 2- 15
MARC-Plantation
WA4LZR 1321- 2 13-

Twin State AC
WIFN (+KAIVZS)

1285- 2- 1D-
Lewis & Clark RC
NIBHW { +KBIEXC)

t322. & 135
Panny Pines Brass Pounders
NYCW [+ NSVRG)

357 2 &
Onslow ARG
WD4FVO (+ KA4SFF)

1431- 2= 20-

Hanavar Area Hamming Assn

WAZY {4 KAIVEY
1261- 2- 12-
Valloy Farge Mtn FBG
N3KZ ( + WB3IBSN)
1324- 2- 15
PEARL
KZAY [+ N2EGS)
1088 2. 4
Spartanburg ARG
Kall { + N4TIR)
Wiy 2 22
SWVWA & Aoancke AHES
KC4DY {+KC40DE)
1127
Falmeouih ARA
K1AK [ +KA1SGL)
1151

2 -

15

4,452

4,448
4,446

4,430
8,430

4,408
4,398
4,268

4,304
4,290

4,206

4,238

5,220

4,208

4192

4,178

4,118

4,098

4,052

4,034

Hopkins Co/TradewateriDawson

Springs ARG
KM4FO (+ N4ZEE)
68 2- 15
Racine Megacycte Club
walrou 1248 2- 25
Calgary ARA
VEBNU 1124- 2 21-
Watartown ARC
NGHR 1187, 2- 15
NCG
WRgH 1312 = &
Coconine ARG
NN7A {+ NTNUR)
1415 2- 2t-
Band Dit-Dahs
k2UW [+ KB2DNF)
1031

G-
Huntington Co ARS
NGAP [+ NALW)
13g1. 2 1
Sweatwater RC
K4P! { + N4PYP)

1436- 2 35
Shy-Wy ARG
WINE {+NTJPR}

agt- 2- 15
Tarnagua Area ARA
Wava 1066~ 2~ 18-
Suburban RC
WBDCW { + KBIDIC)

1056 2= d%-
Arkansas Tennessee 8A
W25 1448 2. 27-
ARC of Savannak
WAHEB ¢+ WD4FIH)

976.
St Paul RC
KBAGF 062 2. 24-
Handarsoa ARC
W4KVK { + N4UTS)

908 2- 26
Kanawha ARC
WBGK (+KBBERE)

1200- 2 15

Albemarle ARC
WALTFZ {+ N4PGS)

a9
Calymet ARES
KNAP [+ NQJAE)]

N7 2 10-
Pienaar AAC

bl
ry

2~ 32

2 26-

N4LSJ 993 2- 11-
Extendide ARS

NewB 2018 1= 20
UNM ARC Alurani

WVSE 1269 2.
Stonewsll Jackson ARC
WUBG ( + KBSCMY)

g7 2- 10
Metuchen RT
KZYNT

Joliet ARS
WIOFR

B84 2+ 14-

1361 2 26

3,994
3950
3,930
3914
5,904

3,864

3,554

3,840

3,838

3,800
2,756

3,754
2,750

3,750
3,742

3,740

3,740

3.740

3,726
3720
5,719
8,704

3,700
5,688
3,674

Lynchbhurg ARG

K4HEX { + N4YLD)

1024- 2 30 3,664
Saline Co ARG
KSNE 1058 2- 33 34848
Yonkers ARG
WH2! (+ N2GAK}

955 #- 15 3,628
Filgrim AWA
KAIGA (+ KAIVVK)

1313 2- 25 3422
Langley ARA
VETVG 1033- 2- 16 3,622
Syqsset HS Alumni
Kapy 1461 2 15 35
Lipper Valley ARC
AABQ 1260- 2 18- 3584
Fochester ARG
WoMXW (4 NBLKS)

1927- 1 35 3578
San Andreas Faultline Survvors
NZaN 1172 = 1% 3,570
Matro-DX
KFgH i110- 2 7 3582
Motley FD Crew
WD4AHZ 1056 2- 12- 3554 .
Emergency ARG
KHEBI a467- 2+ 41- 3538
Hendricks Co AS & Heosler
Contasiers
N9SF T108- 2 30 3518
Wast Virginia AR
W8AH (+ NBGZA)

B8 2. 22- 1514
5 Hay ARC
WATT [+ KGEKSF)

Y34 2 14 3490
Barllesville ARG
WENS o0 7 20, 3434
arﬁard AREMT

976 2= B 3,394
Gemral Michigan ARG
WIMAA [+ KBEDGC)

FM- 2 te- 3394
Newington ARL
WIOKY #52- 2- 10- 3374
Boane Co ARC
MXAQ { + NOHLL)

1190 2- 28~ 3,370
CRA Vallee du Richelieu
VE2CVR 1081- 2 13 3,354
Watarton ARS
WaNT M- 2 20. 3,324
Maliby HCS
NEFOR ( +NSZIQ)

881- 2-100- 3,300
Muncie Area ARC
NVDA [+ KASTED)

799 2 31- 3,298
Qle’ VA Hams ARC
N4FS { + KB4RKL)

P14 2+ 25 3296
NW lilinols ARC
WSAF (+NIHRE)

813 2- 16 3278
Racal Milge ARG
ND4G [ + KB4THK}

w17 2 19 3250
Mancerab Club
WIDK {+ KBIEH)

a32- 2 F- 5,240
Ft Mvars AHC
WALX ( + KC40ND)

1178 2 &5 3,238
San Farnanga Vatlay ARG
WESD [+ KCSLHC)

B39- 2-100- 3EER

Calorado Big Horm AAC
KFREX [+ KBBFRD}

+138- 2 12-
Canyars ARG
AAISW { + KC4HSE)

944-
Graat Fall Aroa ARG
K7aRY g36- 2 20-
Hampion Roads RA
WT4R ( + KAAUOW)

TB2- & 18
Bodega Beach Bums
WBERVR a7 & ti-
Gyrnat Gullg
KR18 878 2- &
Xearax ARC
K201 [+ KB2JDT)

832- 2- 24.
Ul Bridge HA
WQZN { + N2JTU}

102!

4- 2- 40
St Croix ARC
NP2B

22-

T84 2 25
River Cities ARA
KZ4G P11 2 2O
Oreqon Tualalin Valley ARG
ARTCV (+ KBTJFU}
B77- ¥ 50
Yellowstone RC
KTEFA [ + KATIVQ)
594 > 17
N Arkansas ARS
K5LG |+ KBSJXE)
1008 2- 48
Portland AWA
WIKVI [+ KATPRD)
arh- o 25
Flgrida Kays ARC
KAATTS (+ KCAJSD)
1251 2 %

3220

3,208
3,194

3,190
3182
3,182

3178

BATC
3170
3,164

4,158

158

3,154

3,148

3,128

<Garland
KSQHD |+KESJNL)

7. 2 38
Tallahassae ARS
KC4N (+ N4XSYJ

Clinton Ce ARC

WopPC 820 2. 17

Mew Providence ARG

K2JV [« KB2BBF)
B7)- z M-

Sun City ARG

KSWPH { + KBEKYN)
702- 2 50

772 3 4B

59, 2 30-

Algoma ARC
VESSO0
Sersacta ERC
N4TKS (+ KCALNU)
1238

Bullitt ARS
AASKY (+ KASTEV)
1083 2. 54-
Prima ARA
WESA 851- 2- 2
N Rhode Island AC
NZ1H (+KA10S2)
9. 2 15
Kant ARS
N32A {+ KAITLRY
a5 2. 12
Llairemant BA
NBIG! {+MNeVNI
817 2 50
Gulicoast ARG
WC4D 813 = 27
Baaches ARS

wuas 888 2- @
Canterville ARS
KBGN q77- 2 12
Jahnson Co RAC
WRERH (+NBJRB)

755 2 34
Upper Yuba-Sutter ARC
KEAAW [+ KBENMY)

1034- 2 &
ARA of Bloomington
WTBW ( + NEBUA}

822 2 4%

Frasno ARG
WETD { + KCELWN)
2 40-

Comsat ARC
WASLOS BE9- 2 12-
Candlewood ARA
WAL (+ WB1EPQ)

845. 3. 20-
Athens Aroa ARG
AG4F 11 2. 14
Rero Co ARG
WoUY [+ KBOFID

983 2
Stu Rockatellow ARS
WENJH (+ KB8BIT}

B97- 2~

Three Hivers ARG
WOBRN 987 2 A
Sterling Park ARC
WARW [+ KGSATL)

574- 2-

Santa Clara Co ARA
WEUW [+ NEVUW)
288 2-
Faulkner Ca ARC
WELL [+ Kasr.ue)
1%
Sangamon Vallay HC
WaDUA 686 2- &
Bryan ARG
WC-SQ {+ NSNHLY
983 2 30-
McDennell-Douglas ARC
WEVLD [+ KCHI
1267- 2- 12-
Prke & Lincoln Co ARES
KE@AH ( + KBIESL)
BES- 2 {2
Black River Vallay ARG
Q2W [+ KAZBIG)

684- 2 10-
Laurel ARC
NSKKG {+ KBECCW)

B31- @ 30
Kant Co ARC
WIHZW (+N3MLSY

95% 2 20
W Parnsylvania FD Assrn
KS3N 840- 25
Falland ARG
Kal e

DAA 2
Lubback ARC
KsLIB 827 2 25
{£RA de Quebec

VE2CQ a0 2 33
Stawan Lake ARC

WOTX 947 2. 25
Bl Paso ARG
W5ES (+KB5MMD)

984 2- 35

Ganadian Valley ARC
WBSL) (+ KB4OWZ)
B8 2. 1%
Lentral Verment ARC
WIBD 962-
Kearm Rivar Valley Anc
K8DHS H5% - 12

871-

Fallowship ARG
Afd] {+ N4SYH)
N7 = -

3120

3,098
3.096

2094

3078
3,070

3,068

3060
2082

3040

2,532
2,930

2,406
2,868

2.964

2,856
2,532

2,628

2810

2,804
44804

£,798

788

2,
2,172
2,768
2,766
2,780
2758

2756

2,740
2,726
2,596

2,684

Mason-Dixon ARS
NIDVK (+ KAIWNG)
820 2 35

NE Missourl ARG
WwoCBL 857 2 11-
Osceola ARC
KAME [ 4 NAZIO}

5 2 15
Glynn ARA
K4TVE { +KC4DN])

626 2 156
Parker Co RC
WI5J {+ NSONE)

€495 2- -
iohridge (50) Ares ARG
KEEAM 513 2= 7.
Mecklenburg ARS
WABFB (+ N4XCW)

894- 2-100-
Pacas Vallay ARC
KELWLU [ + KBSLKB)

330- 2 17
Gonzegs Prep Ham RE
H 1002- 2 10
Paterborough ARG
YE3RB 564- - 12
Tyler ARG
AASAA (+NSLVN)

951. & 41
Motarola ARG
NR4P (4 WA4BLY)

M4 2 14

Tamaqua Transmitting Socze(y
AR &

AHEN of Saline Co
NSEL (+KBSMBY)
620- 2 18
Blua Rigge ARC
WANZ 641 2 30
Albemarble ARS
WTAG ( + KC4QLP)
- 2 30
1BM San Joss ARC
NBKL 1328 1- 12
Tri-Co ARA
WIET (+ KBESMW
or B
linton Co ARA
WFEB (+NBJWR)
1B 2 10-
Wast Haven ARA
K1RH BOO- 2 14
W Michigan WA
WaFH [+ NaKWX)
TS % &

41.

2,666
2,664
2,668
2,852

2,834
2430

2,584

2,564

2518
2,518

2512
2,999

2 AT2

2450
2,448

2448

SW Regional React ARRL £0

MZ2T (+ NSEYR}
&6 2= 30
S Maryland ARG
W3PT (+NIGHE)
e5r. - 80
Manates ARG
K4GG 987- 2 20
Align Co ARTS
WAINX {+KESDOV)
$10- 7 4
Blackstone Vallsy ARC
W1DDD [+ KIFLD}
8% - 14
Appalachian RAA
C3V §02-

937 & 20
Ranno.Nat
K38W H4- 2 10-
Muzcla Shoals ARC
WaINB 575 2- 25
Happahannock Vallay RC
K4ME 10-
Cgden ARG
WW7N

Tandarm RAC
AMNGBS { + NBUGX)
680- % 15
Far Lawn ARG
WK2T {+ NZIXK)

3 2
Champlain Valley ABC
K2TTt 897 B 20.
Mt Baker ARLC
K7SKW {+ KB7IGR)
TH8 2 40
Gadsden ARG
K4IMC [ + KC4RCK)
£8g- 2-

323 2 56

13-

Meorenc Valley ARA
K6KB [ »KCEEHY)]

$13 2 2%
Quad State RG
HaPMQ (= NBMDO)

6I8- 2 10-
Nanaime ARA
VETNA B2& 2 1B
Kaptain & Krew
KTDN {4+ NTHFN)

Y24 2 W0-
New Liim ARC
NIBMA { + WBETYD)

AT A -

Wilderness Trail ARC
KidB { + KBAMGB)

593 2- 11.
MeComb ARC
WEWQ
Irvington RAG
K260

L7422
64 2- M

2442

2432
#,420

2414

2,402
2302
2,280

27380
2478
2,312
2,360
2,356

2,330
2,326

2308

2298

4,282

2278
2256

2,248

2244
2,240
2,23



Gaston Co ARS
KK4T 626- 2.
Ellsworth AWA
WiTU 559 2-
B0/60) Bandidos
KBaXL 1009- 2
Gallatin Ham ARG
wrl 649 2-
Comoex Valley ARG
VETCXW 834 2
Pine State ARC
WHIE (« N1EVN)
584 2
N Shaore RC
WVIT {+ KBICNU)
661- 2
W Georgia ARS
WAFWD ( + KCARAK])

535 2
NOARS
K8KRG [+ KABVTS)
545.

YBARC valley Group
WASOWH { + NBVPI)
a9 >
Humboldt ARG
KA4P
NCG
WASBRF [ + NSQNS)
437- 2

543 2.

Ephrata Area RS
NIRJ Ta- 2.
Central Kentucky ARG
Wa4UXI 579 2-
Melfort ARC
VESYD a7 2.
Lewisville Taxins ARC
KCENG (+NSGEJ)
569- 2-
AWARE
KD3GE B65. 2-
NCG
AASOM (+ NSLSSJ
53- P-
ARCOM
WOBFO {+ NOIUG)
558- 2.

23 2220

40- 2,218
25 2214
10- 2,208

25 2,196

2,190

2,160

2,184

2 40. 2144

12- 2,140
30 2140

2,132
2,130
19- 2,130
18- 2,128

14 2,128
30- 2,128

7. 2.128

3¢ 2122

S‘pam. Baked Beana and Spar
CoC

1440- 1-
Hermsston ARC
KTV {4+ KB7GJP)
B!

51- 2 27

Calhqun o ARA
WXA0 [+ N4NAU)
630- 2
ARA of Bremerton
W7VE 391 2
Panther ARC
WA3TBL 382- 2.
Glintan Ca llingis ARG
WASYKO M7 2-
Auburn ARA
WAZL (+KB2EMX)
522-

Nappanee ARG
NNGX [+ KASUPN)
834~

HGG
WaPIF
NCG
WRUB {+ N2HXI)
629-

573 2

W lowa GWAG
AKAN

Harrison ARC
KMIE (+ KBOABA}
420

Amcskeag RC
NS15 (+ KATUFC)

o4 2-
Franklin ARG
NT4K 535 2
HARA
VESNN
Trojan ASC
NSPC 496- 2~
Greater Norwalk AC
NIl {+ KATRAD:

483, 2
Salem Arga ARA
KBBGAE [+ KBBHOC}

3

. 2.

715 2

Magnolia FDG

WESE ( +KB5SMLS)
537 &

FAAC of Knoxville

wagee 567- 2

Ft Madison ARC

NWOX {+ KBAHAE)
642 2-

8 218

2,114

2,106
17- 2108

7. 2,090
13- 2,088

15 2,072

2,068
9 2,068

10- 2,064
13- 2050

2,046

12. 2040
0. 2,038
2,038
16 2,030

2,030

12 2,028

19. 2,026
75 2,026

18- 2014

Amateur Radlo Caravan Club

K5BIS (+NSJUQ)

516 2-
Saratega Co HACES
WA2UMX 786

3M ARG
KaMBE (+ NSPQY)
582 2-
Freemont City ARG
K7MM ( + KBTJHM)
523- 2-
GCammpoballo RC
VETFDR 625, 2-
Lahigh Valley ARC
Wwaol 674 2-
Fulton ARC
NT2F
NCG
K8BI (+NSQEC)
526 2-

549 2

20- 2,008
10- 1,990

22 |,988

20- 1,988
14. 1,988
2% 1,980

22- 1978

25 14972

Hideau ARC
VE3BPC 445. 2. 15- 1,986
Bristgl ARG
WB4DKl A424- 2- 24 1,956
310 [rreguiars
AABSC [+ NELILH)Y
T20- 2 10~ 1850
Harvard Repeater
AT 623 17 1,980
HF Ops
KE7UA T01- 2= 12- 1,944
Quahnapowitt AA
WIEKT 395 2- 19- 1,934
Mad Scientists ARG
AABDE (+ NBYVC)
473 2= 10- 1,832
Hams & Eggs Seclety
WEKV [+ KBSJIW)
533 2. 15 1,830
Big Isfand ARG
KHBCC ( + NHBER)
517- 2 77 1,906
Matagarda Co ARC
WABSNL 432 2 14 1,004
Keno ARC
KFTJZ {+ N?OFlI)
2 19 1,800
Hoffman Es:aies llllno:s. ESDA
KE9NA 633 2- 7. 1.8%2
Roanoke Vallay ARS
AMASS 354- 2 10- 1,868
S Towers ARS
WB2ELW (+ NZKBI]
2- 3 44 1882
Jacksor Co Dutlaws
KBIMR ( + KEBAHAN)
&24- 2~ B 1872
Tompking Co ARC
WK2K 490- 2- 26- 1,068
Lake Monsos ARS
WA4F| 603 2- 10- t(.848
Siemens ARG
ABdiZ 432. 2. 12 1,842
KIWGO [+ KATFZY)
414 2- 20- 1,834
Caspar ARC
WIVNJ 585- 2» 15- 1,824
Mtn State Transmitters
KEYNQ 394 2- 9 1822
Combined Crange RACES
WEHK { + NEWOW)
703- 2- 20- 1,814
Gratiat Co ARA
NOsy 608 2. 12- {812
Clarkston Crazias
WDBAMG s72- 2- 8- 1.810
Columbia Ad
WIGES (+ KA3UQA}
491- 2- 20- 1.808
American Red Cross ARC
NRIM (+ KBIDGP)
551- 2- 30- 1,808
Ball Systam of Indiana ARG
AKalU 625 2« 18- 1,804
Mercury Columbus Contingent
KEES {+ KAIMWP)
318- 2- 18- 1,794
NCG
NEQJ 3rg- 2- 15 1,794
Fox Ciias ARC
WOZL [+ NJLH)
a7 2 12 e
MCcARS
WESSEM [+ KBSTIU)
650- 2 7 a2
Smoky Valley ARC.
KEOWY 5¢1. 2. & 1788
Las Vegas AAC
WizD B44- 2 34 1,770
South Canadian ARS
W5Qu 421- 2~ 20- 1,788
Bay Area ARS
NBAWG (+ KAZWIX)
526 2 8 1762
W Marin RACES
KBJSOQ (+ KC5KOM)
249 2= 7 1,760
Shenandoah Valley ARG
W4RKGC 406 2- 16 1,740
Liberty Ca ARG
KF4UM g 2 15 1,734
Amprican Alrings ARC
KR5P 481- 2 1% 1,728
Sandy River ARC
545- 2 5 1,728
GapperCoRAA
WeCDZ 520- 2 35 1,728
N Coast Contest Club
WBSBTO 521 2 & 1,724
Michigan Radio Boys
NBKLY { -+ N8KKJ)
454- 2= & 1,898
Theodore Roosavelt ARC
KBND { + N2ILZQ)
54- 2 14- 1,680
Tarsands AHC
VESTRC 524- 2 7. 1680
Guantanama Bay ARC
KG4FD d99- 2 25 {674
Oklahoma State University ARG
WeYd 583 2 11- 1668
Greor ARC
W4IOQ { + NAWON}
470- @ 15 1,664
Huber Heights ARC
NBTD {+ N8MMZ}
300- 2 9 1,656

Charryland ARC
NF: 506- 2. 44.
Granite Siste ARA
KiRD ( +KA1VZB)
465- 2- 13-
Hau-Texing ARC
WBSLIN 437 2- 7
Hartford Co ARA
WINEM 496 2. 15
Muscatine HRG
KJBH { + KBPENE)}
462- 2- 13-
Golden Trigngle FOG
WERIN ( + KBSMOM)
395 2- 32
Lakeview ARG
KF710 7z 2. 10-
AMSAT-Houston/HTTY
NSEM 417- 2- 12-
Klugemasters
WK21 441- 2- 11-
S LCentral Connecticut ARA
WiGB o8- 2. 0.
Palos Verdes ARC
WsaY B40- 2- 13-
SMARTS
NA.EG(-{-KBEMAW}
390- 2. 10«
Ctarkswlle ATS
F4L 430- 2. 20-
Sky ngh ARC
481- 2. %
Aroosmok ARA
K1JK { + NTHSQ)
450- 2 42-
§ Alberte ARC
VESCAM 425- 2. 11-
Kings ARC
AABGZ { + NBWZV)
478- 2- 190-
Palk CCDACS
WaTJIM [+ KCAONC)
316- 2- 15-
Bays Mountain RC
W4ZJA 2628 2 &
Fullertan RC
WaULI 489- 2- 30-
Montcalm Area ARC
WHBZ {+ KBBFUA}
489. 2. 24.
SwW Louisiana ARC
WaBII 521- 2- 18-
Nevade Cq ARC
KEZK 531- 2- 2¢-
NCG
KABPR 506- 2. 4
St Peter ARG
WQBA { + NAJHG)
277 2- 10-
S Brevard ARC
N4aMIR 308- 2. 9-
Branch Co ARG
WHSR 297 24 24-
Honeywal! ARG
WADNLP 427- 2- 18-
Yolo ARS
NEGF §20- 2- 18-
Coos Co RC
K7CCH 387- 2- I-
400 Foot FD Fanatics
NTKEV 290- 2. 4-
Borderline ARC
WXL (+ NTICP)
442. 2. 56-
Zerp Beater's ARG
WAIFYA 145- 2- 1
Pika Co ARG
WOCZH 267 2- 7.
Clinton ART
wacs 691- 2. M-
Hip Van Winkle ARS
W2FSL 409- 2- 12-
Greanwood ARC
AASTZ 326- 2- 25-
River City ARC
gGG 389 2 B
KSEMY {+KBBGZUY
288- 2- 18-
Moose Hom ARC
KLAEJ 326 2 11-
Piqua ARC
WBSWS 398 2 45

McDannall-Dauglas AAC
WABCEGY {+ NOKBG)

347 2
Mission Emargency AAS
VE7MIS 401- 2. 10-
Cascades ARS
KEMJZ { + KABVMJ)

4§2- 2- 1B-
W Texas ARC
WUSN 388- 2- 15-
Starke Ca ARC
Kavem 488- 2- 16-
Aadio Qperators of 5 Texas
AABFX 449. 2. 15
Neita Co ARS
K8ZAS (+ WD8RTH)

352 2-
CIARS
wacuo 417 2 14-
Kansas Nabraska AG
warQ 238 2. {D-
NETCARS(Grapevine ARC
KEHB 418 2 25
Statesboro ARS
Wodive 261 2- 4

20-

1,654

1,654
1,648
1,642

1,838

1,836
1,836
1616
1.614
1,604
1.584

1.534
1,588
1,582

1,578
1,570

1,556

1.552
1,550
1,546

1,642
1542
1540
1,528

1,526
1.514
1608
1,508
1,502
1,500
1,496

3,492
1.490
1484
1482
1478
1,468
1,468

1,466
1,462
1,460

1,434
1,432

1428
1,404
1,404
1,400

1,394
1,394
1,394
1,388
1,384

Cantral Daketa ARG
WOZRT

J4p- 2 15 1382
Paul's Pals
KBOYX 208- 2- 4 1382
Marshfield Area ARS
WAZK 438 2 14 1376
Billy the Kid
WVELH { +N7KKQ)
295- 2= 9 1,314
SMARTS/Carvar Co ARES
NIZX [+ KABMCAM)}
285- 2 17 1,870
Tampa ARC
W4DUG (+ KB4FFI)
781. - 43 1388
LYARS
WM7D ( + N7OLN}
425- 2- 1% 1,368
Ski Country ARC
KOMWM ( + KBAFXE)
388- 2- 10 1,364
R & S Group
KBIBS [+ KA3ABJ)
440- 2. % 1382
Wantagh aRG
Wava 440- 2- 22- 1352
Convair ARC
WBUUS {+NBSBO)
348- 2- 20 1,300
Oulcasts G
VE4KR 562- 2- 5 1,292
Umpqua Valley ARC
AE7Q [ +KB7KZR)
235 2- 13- 1,290
Huntsville ARS
WASAPS (+ KASCYF)
415 2- 8- 1,270
Northwoods ARC
AdmY 320 44- 1268
Heg Wallow FOG
KN4HN 330- 2- 5 1258
Catalpa ARB
WBAGQ |-+ NELE)
245- 2- 13- 1,258
Neptuna ARC
N2GT {+ N2HGI)
93 2 43- 1256
Yates Co
ND2z 25 2 5 1,250
i Co RA
waLl 474 2o 10- 1,248
CRA Laval Laurentides
VE2CRL 579- 2- 32- 1,240
Northrop B-2 AC
WEVPZ ( 4+ KBETIN)
415 2 14 1,238
Manhattan Area ARS & KSU ARC
WRQQQ (+ NBKMC)
257- 2 2% L2186
Chehalls Valley ARS
NO7S5 {+KATODR)
256 2 11~ 1214
Cascade AG
N7EYC (+ N7NXE)
353 2 & 1,208
Farmington ARC
WSBZ (+ NBKIE)
457 2 11- 1,200
Twentymile Bottom Boys
WASCYR 335- = & 1,988
Three Rivers RC
WONT 449. 2- 17 1,188
Graonweod ARG
VETWN 92- & 1t 1,184
Sunshine Coast ARG
VE7SCA 3t¥- 2 20 1,180
Buttar Co VHF Assn
WBCCH {+ NBKAC)
445- 2- 0= 1,168
Yellow Thunder ARC
WBSFDZ (+ KBIERR)
ea- 2. 1% t1e2
Hadio Amateurs des Pioaniers
Telaphone
VE2CPT 347- 2 4 1,154
Indian Foothills ARC
WAD| 197- 2- B 1,162
SE Louisiana ARC
WHENET 344. 2. 14- 1180
Bremerton Chapter MARA
KCTFN {+KB7ITD}
275 2. h2- 1,180
Kootena: ARS
TAH M- 2- 7 1,140
llllnols Valley ARC
NN8M 267- 2. 10 1,138
D-CAT
WASWCY 184- 2- - 1,134
St Johns Co ARES
ABAEY (+N4XHV)
338 2o 11- 1118
Dust Bowl AAC
KY5C 369. 2 15- L1118
Camden ARG
WEKEG 354- 2- 10- 1,108
Ogdensburg ARG
NR29{+KAZCCU}
£ 11- 1108
SE Matro AHC
N2IPN 232- 2 9 1088
Amarican Red Gross ECS
M2MH (+ KB2KHY)
370- 2 20- 1,078
Roan Co ARC
AAdKE Jit- 2 7 1,078
USAF MARS—Hawaii
KHECTQ 149. 2- 3- 1076
Cricket Wirelass Assn
KA1ST 272- 2- 13- 1060

NCG
NIGSA 396 2 & {od2
NEENV RG
KREC (+NSENV}
70 2 20 1,020
NW Amateur Radlu.'EIactmnil:s Assn
NOAG 278 2 15 1,014
Magollon Monsters
WEB7CAG 239 &= 15 12
NCG
AABDG 18%4- 2 4. 986
Humbatdt ARC
KFeFY 796 2 7- 4GB
LaPorte/Michigan City ARG
WACSF (+KBIESQY
335 2. 2 554
Cnnhage ARS
SIKB Q74 2o 17 943
Cﬂpllla Peak FDG
K5F5B 651 1~ & 917
QOld Post ARS
WIEQC 253 2- B G068
LCapital City ARC
wcCru 346 2 & 900
Sheridan RAL
WPGUX 255- - & 894
Lower Cotumbia ARA
WTDG { + KATYXFY
200- 2 22 220
Foothills ARC
90- 2- ¥ ;2]
Nartalk ARC
VE3SME 323- 2 - Y41
Jackson Co ARC
KBBST 245 2 20 a7t
Elmwsod Fark ARC
K$YHB 182- 2= 5. 68
NCG
WABTON 281- 2- 2% 854
Dixie ARC
WITJ (« N7TLZY)
125- 2= 11- 860
Straits Area ARC
WBGON 141- 2 12- 550
Sania Ynez Valley Hams
NBJNS ¢ + NESUP)
6 2 18- 228
|.ake Bluft RG
KCING {« NIGIT)
168 2 7- 308
5t Gloud ARG
wesv 226 2 25- B
James Gang
NSDGD [+ KBSKBY)
236 2. - 784
Acadia Naval ARC
KINAN 181- 2 16 782
Jchnson City RA
WAABR (+ KC40OWD)
674- 1- 24- 776
Ragers City AA/Presque Isle Co
ARES
WEBSTQZ 218- 2 4 7E0
Morongo Hasin ARG
WEBA 182 2 12 a4
Spring Hifl ARG
NaUS§ 117 2 23 74t
Steamboat Mtn ARC
SDOX {40- 2 10- 744
Crawford ARS
W3MIE 251- 2 20- 716
5 Peninsula ARC
Yakima ARG
WraD 212- 22 10 734
KL7THAY 226 2« 0. Taz
Dunnville ARC
VEZAKQ i2- 2« 10 728
Bath ARC
KL7IE! 165 2= 20- 710
GE Carnden ARC
NGE2R . B 04
Chishaim Trail AHC
WSMOF 01- 2- 13 2
Lumbda ARG
KRAT 34. 2. 1 3]
Lanierdand ARC
W4IKR 2. 2- 25 688
{Jeorgla Badio Engmneers &
Techniclans
WB4RRD 172- 2 & 646
AELAVAMWaodland RG
KJ6RJ (+KBERYY)
156- 2-100- 636
Botsford ARC
KC8GP 6. 2+ % £32
NCG
KigsP 198- 2- & 604
Gwinneft ARS
AB4NI 241- 2 22. £82
Mt Shasta ARC
WHLXK 134- 2- 4 578
Chilliwack ARG
YETAFA 198- 2- 12 544
Triangle ARG
W4LEN (+N45V2)
2- 12 542
[.ake Huren AHC
KEa00 166 2+ 21- 538
[ akes &rea ARC
WBSPZH {+KAITVC)
18- 1- 10 s
Calaveras AAS
WABYGA 155- 2- 510
Gascade Kilowatt Gantasters
NZNOP 214- 1- 4 458
Cunnec!icut Valley FM Assn
WIGUA 75- 2- 450
RASON
NN1S 197 2= & 420
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Stapweed-Camans ARG
MNYGMA { + KB7KWN)
5% 2 A 418
Kalamazoo Mercury ARAG
WHRTY ( + KBSKRL)
4. 2 6 38

24 Commercial
Poltstawn ART

N3WW $B14. 2 15- 4928
Boded Owls of New york

WaAX 2584, 1. 12 4,009
Cantral [llinois RE

WRAML 1249 2+ - 3 Hg97

Graater Fairlield ARA
KIBH {+ KATLISX)
BEE. & 4. 3,484

Surnter ARA
HEATK { + N4IVL)
1305 2 45 F 46
FMidway ARC
®ATD 938 Z 50 24278

Shore Points ARG

WIHRW By 2 16 Zaee
Bully Hill ARG

WR2Y | + N2EXN)

BB6- Bt 1,784
Miarm Ce ARG
KYZEU S B 4 1,894
Havarro ARG
HIASF 465. 2. 1. 1,488
‘Wiragrass AHG
Hs4u 472 7 15 1,254
Athans ARG
WaCR 294 2 0. 1030
Beaver Vailey ARA _
WIBGYS 276 2 Ag- B4
tarshall Co ARA
Wisall 285, 2 3 THO
Feanct ARG
NIEDE £+ KAIEQT)

- B 7E
TARCOM
W2FWG 4T R 8- 08
3A Battery
Summit ARA

BEdl (4 NSOPBY
2431- 5 a- 17,170

N Coast ARG
KBSA ( + NEMIL)

1485. 5. 25 §,810
Monlgomery ARC
N3BE {+ KAZVYNY

923 5 HL 765
Ampex Employees’ ARG
KBQEZ ?34- & 10 5,800
A" Taam
WaARW &¢B- 5- 7. BA80
Linv of Maryland ARA % .dchn
Hnopking ARG
W3EAX (4 N3HOLY

244- G 15- 5,150
{klahoma QRP
WHLGD {(+ WDSIAL)

2238 @ 2430
Michigan QAP Club
WalLHG 136- 6 % 614
HCARA
WRANCD { + KB4BFB)

136- 5- {4- 1468
NCG
WEAT a2 5. it 107h
3A

Aghtabula Lo AR
WaCY (+KASLTE)

3459- 2~ 26- 11.788
Hughes Fullarten Employees Ausn

ARG
NBAW ( + N6RNG)

3440 2 G0- 11,306
Fed Rydar Contest Group
WERVE ( + KBEGL

3r33- B 1)- 10680
Rachester (New York) DX Assp
W2TZ [+ KB2CHO)

2998- 2+ 40~ 10,050
Hadie Central ARC
KAVL {+RBZBBEG) _

2746- B 78S
Hamiesters RC
WaAAs 2n41- 2 5
Notor ity RG
WEMEM [+ KBBHGM)

455 & 46-
Poughkeepsio AR
NPYL { + KB2HAR

2784 p- 25
Hadwoed Empire (2% Assn
NECW [+ NBUZY)

252G P FOe
Acton Boxbaero ARG
WILC {+ KAZDIH)

2448 3. Bh. 8290
Bhelby Co ARG
ACAT {4+ N4AYQO)

#181- & 3(0-
Shreveport ARA
WHALF { + NSOCE)

Ea [e
% Pamnsulz AR
WAPHO [+ KCSIVEY

2338 2o b6 T8
Jet Propulsion Lab ARG
WEVIQ { + NEPRS)

2005, 2 33

& 564

8458

5,802

5,704

K260

7174

80 05T

Albany AFHA
K20T 1 + KACBAI

2131 2. 2
Twin Gily ARG
KICW (+KABQIO)

258 2- 3k
Cape Way HEC
HABL) | + Kad BB}

1955 & 26
Spanghifl ARG
W5l #308- 2- 13-
IZaubenalle DX Assi
NMZE {+ NaHw.l

2539- 2~ 29
ARTS

WACN ¢+ KC4HUY)
i7on- 2-
San Mateo RC
WELMN 1 + KBBVNY)
vt 2 23
Parkarshurg ARK
KBUC | + NBMMG)
1431- 2- d6
Thomaswvilla ARC
WAUG [+ N4YPD
15581 B 2% &80
Junes Co ARG
'WAGN 1572 P 13
Palo Ao aRa
WEOTX (+ NBYUE)

5966

5,464

5778

1BSH 2 3 5YM
Smoiy Min ARL
WAOLE { + KC4PDQ)

7 P 8 Bs
Frodanicton ARC
VEIND i461- 2- 12 5544

Virginia Beach ARG
WAATGF 4 KCAIGG)

1476. 2 165. 23288
fMeHenry Ge Wa
KBIK {4+ KBSDNT)

1784- 2- 34
€ Bay Amateurs »
WATS [+ KA1UOW)

1976 2 13-
Japanase Ameancan ARS
WEAN { + KBEGIT)

1665 2 35 5,068

£ Pasco RS
AALRLL |+ KCALXG)

1499 20 20 b4
3oz's Gang
Ke5a 1308- 2. 12- 5008
Chaltanonga ARC
WAAM ( + WASCHD)

1543 2- 57 4978
Hoeryy Employesg ARS
KINWS |+ MNTMUT)

1165 2 PO 3900
Upper Laka Livingston WA
WELUSD (+K85LIG

i918- 2o 11- 4882
Sioux Empire ARC
WAZWY {+ KBUAGNG)

1377- 2- 24 4850
&ill Horhi Mamorial FDG
WALOT { + N4Y.IDY

1314 2- 30- 4 B08
Pasg fioblas ARG
WELKE 1 + KCEGDFA)

iabz- B B85 4,608

Waterbury ARG

NT1 { + KAIRRG)
1919- 2-

Elkhart Ga Cluh Cosiition

WEKD (+ NSIOX)

1289, 2 20- 4,74y
Faducah ARA
WANJA { + KEAENAY

1488 2 - 478
3M ARC
WOMR ( + KABZIA)

HA0- 2 20 47704
N Ottawa ARG
KO8R 1440- - 18- 4720
Mississippr Coast ARA/Keesler
ARG
NSWE i289- 2- 5. 4704
W Sealtle ARG
WTAW 1307- 2 17 4580

Washingten Co ARA
KG1G 1+ KATRCH

1184 2 35 4,622
Calumet ARE
KE9 1 + KASZFG)

1339, 2 5
Abhatsford ARG
VETECE (+ VETCTEY

1542 2. 50
Gieater Mamphus FD
VWAEM [+ NAWAH)

1334 8. 153 4548
Massanutien ARA & Valley ARA
NAJEG { + KB4OLM)

1358 & 35
Calanial Wireless
FATW (4 NiFER)

i 2 20
5 Goorgia AR
ABAHO ¢+ N4UXE}
156% 2 14

HRar Laranzo Valley RC
NETU { + NBVAR)

2948 1. i4-
Schaymburg ARG
KASE 1+ KBECMX)

1743 2
51 Charles ARC
NOGL ¢+ NELBR)

1199 2o M6

4,598

4,590

+.492

4,475

i
s
b

Tuscarara ARA
NQIO { + RABTIXY :
1T & 12 4,242
Palisades ARC
NKIY | + KAGZKT)
1071~ 2 17 424
Nashville Area ARU
WAAY |+ N4XKO

1227 7 250 4218
N Shore RA
WIND {+ NTHLK)

1242- - 2% 4214
Ft Smith Arga ARC
WHANR 1151 2 3 4,208
Ticgo Co ARG
NO3R 1080 & 24 4196
NGG
KASBEE 1474 2 7. 4,196
{ambridge ARA
wavp 125% 2 18 4,106
Indian Hills RC
WHICS 9rs 2 40 4,104
Tn-City ARG
WIVEA {+KB7ILG)

1237- 2. 4% 4,080
The "G Force
NGTH [+ KATTEM)

1129 2+ 5 4034
Mid-Ohic Valley ARG
WFBL [+ NBkvLly

1488- = 25 4014
Douglas Co ARC
KO { + NBLNU]

1120- & 18- 3988
N Hills AHC
WX |+ W3BIS)

a11- 2 35 3956
Murgas ARC
BAYTL 1298 2- 1 3966

Maryiand Appie Qumpling RAS
WALZ |+ NIGKZ)

1166 2- 24
Providance RA
W10P 1208. 2 20 2636
Galden Triangle ARG & F-albrook

1'5-

1,964

AHTS
AAMSYD { + KCECAT
1318 2 60 3,918
Tri-State ARG
KW3aU { + KEPKNG)

1164- 2= 17- 0874
Ciotona oreo ARG
K.IBE ( + KBLEF)

1452- 2. 15. 3854

Mid-Shate ARC
NTQJ { + KBIAXD)

1176 2 22 5834
‘Weasal's Wairdas
'¥aM |+ WBAOLD)Y

ngr. 2 32 3490
Ul Pueble RC

WIGY {4+ KB2E0w)

1228- 2 40~ 3784
Souhegan Vallay ARC
NETK 1+ WB1HBW

1020~ 2- 1B 3.72B
Trdent ARC
A541X {+ NaYUl)

983 ¢ 18- 3728
Burnaby ARC
VETHAR 1879 3 A1 3018
Independent ARG
WESM 1042: 2- 15 3,716
CRA St Hyacinthe
vEZCAM G- 12 3688
Club de Radio Sherham
VEZFCG 82 2 25 3678
kakamo ARG
KKl BEd- - 1T EpsR

NALTO ARES/Univ ol California
ARG

WEBR [ + NETQS) .
B37 2 M 3 R4

S Hav ARS
EBLIHL (+NBRSL)

6 14- 3548
Toae ARG
Wasy 1399- 2~ 28 352
LIMARG
KO2G B4%- - 3. 3582
Qrrville ARS
KDBEL 1264 2- 46. 3502

Cheeapsake Bay Rt
NYAL) ¢ + NAGMU}

953 2 10 3,478
McKean Co ARC
W3V [+ KAIWIC)

1040- 2 20- 3465
iMound AHA
WaDYY TR % 450 3442
Part Gty ARE
WIWOM { + N1HSM)

1111- & 3400

id Dominton Chapter 10 x Int’l
AALIN { + K4RVA)

1133- 2 24- 3.354
Shareling ARC
WIBCG |+ M1HAX)

= L A 1
Marshall RC
WRBM. ( + KBBCHM)

151 2- B 334
Oakville AHC
VEAHE $1d. 2 20- 3346

Middlesax AR
WIHES (+ WB1ABD
gzg 2 8- 3274

CGhatham-Kent ARC

YEICRC 1260- 2 26 32%0
Westark ARG
WESL 1455 2- 12 3230
Coastat ARS
AB4B (+ KCAAWZ)

1186 & 13 3282
CART of Westlord
AB1A [+ M1GRG

w05 2- 72 3766
Dalaware Vallay RA
WRED [+ KAZWQI

o45- - 15- 5,164
Adams Co ARG
KSHA BO7- 2+ 22- 3128
Tri-City ARG
NY1V { + RATVLZ)

a1- - % 3128
SE Michigan ARA
K&BY| { + KBBDSC)

A 2. 40 3080
duinte ARG
VESAL TER 2 24 2076
Juyhawk ARS
WoLB (+MALPI)

§97- B 3B- 3088
Rogua Valley ARC
WTOEK (+ KB7KRF)

18- = AR 3432
Juaen City Emergancy Net
WAVVL (+KABSOE)

§66- 2+ 7% 5000
Surray ARC
VETSAR (+‘.“E?FXB)

03 2+ 1A F99R
Jaltersen ARC
WHGAD 8. 2. 18 2,994
St Clair Ca ARES
MASI ( + KASURON

783- 2- 19 2938

TransIndiana TS
WHBIABR [+ KBIDIZ)

894- 2. 45 2950
Oosar-Monmauth ARLC
KC2G { +WB2FENO)

#480- 2- 18- 2944
Fiald Day's Finest

NSDD 728 2 B 2812
WNatchaug ARG
WU {+ N1GUTY

FEG 2 24 SBA6
Ausable Valley ARG
WTsG FOR- 21 2Add
Flathead Valley ARG
KPLYY 785 2 22 2828
31 ARG
N4AZY BOB- & 7. LBP4
Tri-Tawn RAC
WOVT {4+ NOFLIW)

V43 P 12 2802
Heach Cilies Wireless Sacielty
NBYY M- 2- 25 5798
Rappahannock ARA
AAGHD (+ NAYMY)

-3 BITA

Naval Post Graduate School ARG
KBLY {+XTBAMI)

72202 e 274
Peninzula ARG

WAMT ( + KA4ULIZ)

Y6 S 18 2.TER
F-22 Group
AABSP 1143 - 5% »7686
Cuaastside ARG
WARTOW e P % 2764
¥andall ARS
WKEQ [+ NSQPL)

999 2- 13 2,750
Auscansion ARC
WNSK R 50 2748
RPI ARC/Rensselagr RAGES
W25Z [ + KBAGPK)

#0247 P
{eniral Washingten ARC
wrGe ITE o & 2T
Pymatuning ARG
NM3C ( + KASLLIHY

1104. 2 1. 2,08

Zephyrhills Area ARG
K4VLD [ +KB4UET)
TOR- 2 1F 2ee2

Piarre ARC
wvoH BEL 2 18 2688
Daltors ARG
KK4LL [+ KC4LHS)

7B 2 G0 2B
Stamtord ARA
KAGF (+KATWVA)Y

28%- B M- PHRE
Twa Docs in the Stcks
NEM! §26- = F 2866

5 Hills Brass Pounders and Modu-
fators

KIWNX 411- & 36 269N
Allegan Co AR
KICJO THe. > 14 2BPH
Madison Co ARC
WaVCF 858 2 26 2810
Hazleton ARG
W?SJIHKAGUPA)
Niagara. Penlnaula ARL
YESVM ( + VEIPIO)

Thi- 2 23 2800
Koy West ARC
K3ML Gig- A 8- 2504

Cantral Georgia ARG

AB4MS 678 #- - 22888
Thunder Bay ARC
KeCHS (+ KBaHJD)

&5 & 13- 2A5k6
Portage ARG
[kl 561- 2 15 2558
Framingham AR#
WIFY [+ KAITATD

BSRe 2o PR 2546
ARG Sil-
wertan
K0T GH7- P 12 2544
Capa Ann ARA
WRK {4 KATETAY

AR+ 45 XR32
Meipar ARG
WHAYIS 605 o B 2524
Marple Newtown ARG
NM35 518 2 - ZR18
Larkligld ARC
Wa2PNLI [ + KB2ING)

7BG 2 25 2508

Paninsufe HOS
NE3Y 9 A 18- 2484
Lcluelet ARC
YETUER 5% 4
Bilf Gremullion: Memonal RS
KASEX 8RS 2 2%
Spa ARA
WBSOMG (+ KES5LJK)

31 2- 43

2,482
&40

2AT0

X-WARN

WDBPWG { + KBBGRO)
R34 2

ESL ARG
AABOZ [+ NEVIV)

485 2- 16
Gravs Harbor ARG
WEZA AS3 2 270 24e2
Harseshoe ARC
HUIT [+ M3IBL

B4R @ 52-
Olympia AHS
W37l 845 2- 45
Poway ARS
KBOD (+ NevJVY

&4 2 35
Campbell Co ARG
W4YZE (+ KCIMFE)

cag. o 40.
Giant Co ARC
WSEBN S92 2. A3
Bloomhield AHG
WICWA 54% 2- 13
| akea Area RK
NADL 521- & 18
Mammaoth Cave ARG
kU458 47T 5 2.
Puano Rico ARG
KP4ID |+ WP4ING

395 @ $i-
HCARG
WiaM filde 1
CLARS
NE3H [ =L [+
Sleepy Hollow Badgers
MNBIAG dgd 2-
Fawnaa ARC
AFgN

2328

#1310
2248
Z214
2400

2,170
2166
ERETS

5 2143
488 - AN 29w
Twin Cities RC
WaBU El4. 2: 10
Mid-Atlantic AR
WIASA | + KASVTO)

B89 - & 2122

Suburpan ARA

2128

a1 funt & 20 2112
Nutlay ARS

WaGLG 4Bg- > e 3108
STARS

NAIRV [ + WAUOF)

690 2 38. nUas
Dislaware Vallay OMIK Elgct Comm
Arun

WIAWZL! [+ NIGGB)

539 2 24 4
S Sierra ARS
K&AL 388 2. 1 2064
SHARA
NEVD [+ NETYEL

G42- * 35 2008
Kazhina ARG
WATGWG %54 & 28, 2.008
kachina ARC
WATGWG 553 R 2y 2006
Taxing ARC
REQUL 442 & 4= 1940
Martin Co ARA
KdZK 431 2= 35 144
Layrel ARG
MAST M 1. 3B 1Y
W allis HAC
WAFK [+ KBIALD)

H14- 2 0. 1,952
MITRE-Washington ARG
HAPDY [+ NAULIA}

302 = B 1926
Pioneer ARLC
WERCH 454 2 - 1,904
Gamaren o ARG
RKsLM B8 2 B 189048
21 Repeater Group ARC
WO T8 12 1890
Ksngs Ca RG
WaRAK J43- 2- 3B 1898
Elgin AHS
VE3RSE T332 0 1868



WY7Q’s (I-) John, KG7EU; Aaron,
KB7GGY; and Todd, KF7LX; squeeze in a
little operating time at the CUBS ARS of
Sedro Woolley (Washington}.

Telephone Employsgs ARA
K2RB 5.

J4- 2- 7- 1464
Tinpecance AHA
WORE S7)- 2- 27 1,045
Auburn Academy ARG

A 596- 2- 18- 1,844

Silvarcreek ARA
WDEPNF BO4- 2. 17 1,834
Lorain Co AA
KEBZA { + KABWMX)

464 2 53 {830
Aunoestons ARC
WABVYM 1. 2- 4 1,798
EIMAC RC
WEAY 631- 2 10- 1,774
Kinston ARS
WaQIx 5¥1- 2 20 LiT4
Matrocrest ARS
KE5A 363 2 75 1,748
Elkham Valley ARC
NRAA { + NBKWP)

495 % 18 1,748
Rantou! ARA
WAZK 506- 2 6 1,732
Chesca ARA
K3BKG 573- 7= 1% 1,716
Kennehooches ARC
W4GTS 473 2- 17- lgee
Raritan Bay RA
K2GE 499 2- 20- 1,654
Mohawk ARG
KCATF [+ N1FDR)

422 2. 33 1,644
Cumbeartand ARG
K3IEC G- 2 15 1642
National Trail ARG
KAUXZ { + KBIAHH)

425 2 20 1610
Mt Tem ARA
NA1Y - 2 18- 1,604
Mohita ARC
WalAx 401- 2 12~ 1,600
N Shore ARC
VEINSR 492- 2 15 59
Wayne Co ARG
KACYP 380- 2- 15 1,580
Six-Metar Club of Ohicago
KIONA 404- 2~ 10- 1,678
Bluestone ARG
KASRAB (+ KBBEQG)

E32- 2+ 10- 1,564
Endless Mt ARC
NX3Y 779 - {2 1,558
W Celorade ARG
WARRZ (+KBE|CMR)

471- & 1,582
dnhnson Go ARG
AASPL (+KBSMMA)

406 2 25 1,552
Michiana ARC
WNIATS 431 2- 22 1548

Miwawkes HAG
WORAH [ + KBSEWG)
3H- 2- 16 1544
Ariingtan Communications League
KCaIL 463- 2- 19- 1,540
CHARC
WBEL $61- B B
Grasne Co ABES/RACES
WT2C (+ WAZKCK]
219 2. 47
US Center ARC
NXaR 3g2- 2 25 1526
Elrmra ARG + Chemung Co ARES
400- 2- 25 1814
Brzar Patch ARC
RavL B3 % 45 1506
SEMO ARC
KBGEA ¢+ NEUTLY
400 Z- 40-

1,538

1.528

1,502

Slo N Const ARES
WESCR {+ NeUMW)
41

G 2 17 1,452
S Cos ARA
K2BA a56- 2 BC- 1,484
Secorra ARA
KS6H I3 2- B 1484
Sun Parlour ARC
VE3SPH 58B- 2- 46 1488
Moulirie Amateur Badio Klub
WoBIL 431 2+ 13- 1482
No-Name Group
KaPD 305 2- 4 1,458
Golden Empire ARS
WERHC 458 2 43 1444
Faleigh ARS
NATH { « KGaPHJ)
S566- 2- 30- 1,432
Satam ARC
W75AA 3|3 2 - 1,418
Snohomish Ca HC
WATLAW ( + KB7FFW)
47 2- 14 1,398
Three Generations Group
wesly a24- 2- 1,356
NCG
N1FS 98- 1. B 1379
Herndon RG
KI4RQ 248- 2- 25- 1352
Chelsea ARC
WwsM {+ KBEGCN)
314 2- 15 1352
Frost Peak Mountaintoppers FOG
AAZDT 465- 2- 7+ 1,310
Grawlord-Aoscomman ARC
wwal 382 2 8- 1,324
AHPSA
Kas&v 240- 2+ 24 1316
Walf Mtn ARC
AATES { + KBTKMU)
24 2 14 1,304
Idaha Soc of RA
K7QQP 4BT- 2. 26- 1,098
Drone ARC
ND5O J42- 2- 10 1,274
Country Pride HRC
N5MCI [+KBSLHL)
1,260
Navai Fleseamh l.ah ﬂHC
WaMNU 250- 2. 20- 1258
Jowa City ARC
Walv 325. 2- 30 1,280
TARA ARA
NBELY 573- 3-125- 1,248
RF Rascals
KAIMIN B59- 2. 4 42
Metropalitan ARG
KINOW 42- 2= 6 1224
NGG
WINX 32 2 3. 1,212
Barne ARC
VEIGCB 383 2z 30 1,17
Cinclantiit ARC
NE3F {+N4YFT)
296 2= 9 1,148
Ray-Clay AC
KBPEET 281 2 24 1,144
TCAHAPARA
WABBAI - & 17 1,180
Caddo Creek Critiars
WCBZ [+ NSNAT)
3386- 1i- 1088
High Plains ARG
WoLHA 338- 2+ B 1,056
SW Arkansas RC
NSKIG 226 2 18 1082
Ellis Co ARG
NEKFC 308 2 18 1,04
Crete AHC
KaJoQ 249- 2 8 998
Ames ARL
ACEN AR 2 4 994

NCG
K3USN 162 2- 6
Chippewa ARC
KAVEY 2. 7
Quad Co ARC

K3Ps 160 2 20-
Bay Arga ARC

WGBX 168 2- 11-
Mid-Michigan ARC
NSARE 307- 2- 8
Sandusky REL
WeLBZ 800- 1- 21-
MARA
NUFD 111- 2- 25
Paplar Bluff ARG
KESGK 208- 2. &
tndiana Co ARC
W3BMD 414- 2-  5-
Planp ARK
WSLIS [+ WDSERD}

158. 2. 24,

Santa Cruz Co ARG

KeBJ 104 2 3
SONRA
VO1AA 247 2 -

The Delaware-Lehigh ARC ran a fuli-
fledged Novice station. Brownie, W3CJI,
watches Eric, make a contact.

564
948
a4
K0
a74
470
828

16
o2
700

N Paninsula Electronics Club

WEPMK 134 2 11
Waterman Eight
NBTES - 2 8

3A Commercial
Cape May Co ARS
K2CGD 904- 2. 18-
©apr] River Co ARC
WSUO { .+ NEPEN)

B14- 2. 27.
Appalachian RA
WHBCNN { + NSKLIR)

1034 2 15.

Racio Assn of W Naw York
W2PE agg- 2 10
Jamestown ARG
Wafrx 485- 2- 15
Knob Hill Gang
AB4DP [ + KAAWPH)

39

Irving ARG

KX5G 492. 2- 13-

Somarset 0o ARG -

NGas 448- 2- 12«

Streator ARC

KeCAY 279- 2- 17

Lavton-Ft Sill ARS

WEKS (+KB3IYE)
320-

E llingis HC

WaGWF 87 2 0.

Calumbia-Montour ARC
RCITX 271- 10-

4A Battery
Poriland ARG
WYKYC [+ KATZDD)

1047- & 20
Magnoiia HS ARG
K8HS (+KBBIZK)

1109- 5- 18-
Braokhaven ARC/Suftalk Co
WaDQ { + KB2KHH)

152 & 45

Banicia ARG
NR&E

4A
Waodhbridge Wireloss
W4lY 4669- 2 B0

668 5 15

NCa
W2GD (+KB2EED)
4681- 2- 20-

668
842

2,630

2,494

2,392
1,456
1,402

1,330
1,788
1,138

858

840
813
BES

8,735
T.945
RG
8570
5,120

14,688

14,562

Julie, N2KNA (1},
dunng Field Day with the Arkansas Ten-
nessee RA. She and Marsha, N4TFU, try
out her new privileges at WZ5S.

Scottsdale ARG
KTTR ( + N7NEV)

3461~ 2- 30- 11,266
Hughes Ei Sequndo Employses
Assn ARG

K&ZT [+ KCalvw)

3242- 2 28 11,120
Kettle Maraine RA
NaK$ ( +NGHZF}

3442- 2 49 11,080
Sturdy Memorial Hospital AR
K1ZZJ { + KA1PES})

2958- 2. 3r-
N Flarida ARS
WAIZ { + KC4FWS)

3512 2 &5
Wayne ARTS
WOBLLD (+ KBSHWY)

2477 2 12
NW ARG
WoLM 2442 2. 75
Santa Barbara ARC
KBTZ (+ NBRRY)

2438- 2- 73-
Belawara-Lehigh ARC
WAO0K { + KASTER)

w33 2- 65
5 Pickering ARC
VE3SPC ( + VEAWMD)

1895 2- 25 7432
Westchester Emargency Comm
Assn

9,272

5,090

8,614
4,356

7940

7,742

N25F (+KB2GTD)

2108- 2. 50- Y. M0
E Connecticut ARA
KIMUJ {+ KA1V

1792- 2. 20- 7134
Hemitan Co ARES
KNBK 2085- 2- 25 7080
NW ARS
N5FD ( + KBSDES)

1752 2 BO- 6,344
Pantagon ARC
K4AF 1+ NavZU}

t817- 2 16 6328
Grumman ARG
WAZLQO 1620- 2- 49- 6,032
Two Rivars ARG
WAIUST (+KAZQOY)

17 2 3 5824
Argone ARG
WOQVE {+WDIGT))

1318- 2~ 30- 5,396
Cownay ARG
WETOI [ + NGMYY)

1515 2. 66- 5,324
OuPa!?e ARG
WADUP  + NgHAT)

147 2- 34 5312
Carlhage AHS
WALF (+ KAGRPL

1627 2 12- 5036
Saginaw ARA
KBDAG {+ KBIGXK:

1314- 2- 20. 4774
{zaukes RGC
WeCQ0 1315- 2 2r 4772
Zanogville ARC
WXBJ [ + KBBJVE)

1467 2 36- 4,724
Everglades ARG
WASVI [ +KASHXL)

1367 2- 15 4704
Ripley Co fa/Laughery Valley ARC
WBdI [+ N9HEH;

1645- 2+ 30 4,480
Sierra Foathills ARG
WERFF [ + NGZKN}

1287- 2+ 3% 4,468

upgraded to Advanced

Riverside Co ARA
W6TJ {+ KBBZCX)

1452 2- 15
Frontiar ARS
NW7S (+ KBTIRF)

1264- 2 34 4422
WVan Wert ARG
WAFY [+ KBBJIYL)

1437- 2- 18- 4322
Ciscrete Compannants of 955
OVARS

4,438

K3WJy 1238 2 10- 4,308
Orangs Ca ARC
WHBZE (+ WABPFA}

1624 2 372 4,292
MQARCIGARG
WFaL {+ KB2KKH)

134 2. 25 4,292
Santa Clarita ARG
WEJW (+ KCBEIK)

1423- 2 46 4,284
W Palm Beach ARC
WAHAW [+ NICNK)

1508- 2- 50- 4,130
Heserveir ARA
KBQYL(+N8LEC)

1255- 2- ¢ 4,116
Goddard ARC
WASINAN [+ N4OS5D)

Q8% 2 15 4,098
York RC
WOPLS [+ KBIDVE)

: 1167- & 24 4,084

Raanoke Valley ARC
WA4CA {+ NaMIl

1061 2« 40 4052
Central New Hampshirg ARC
MALT { + KATVISY

1121 2+ 35 4,014
Alamange ARG
K4EG 1106- 2- 20- 4012

Wichita ARC/8oeing Empleyes

&R

WaS50E {+ KEIDGI)
1077

Steal City ARG
W3IKWH 1098 2 25-
Kankakee Area AS
WoATZ 1062- 2 25
Alliance ARG
WIBT [+ KBSGAR)
897. 2 32

Chicago Suburban RA
WBSB 1287- 2. 30
Brightleal ARC
WAAMEC ( + KC4AJM)

1203 2. 65
Lenden ARC
VE3QST 1105- 2- 20-
Sqnoma Go RA
W6ELFJ {+ KBEPTA)

1097- 2- 50-
Kansas City ARG
WHAR 1217 2- 35-

2- 46 3,988
e
4,696

3,664
3.620

3,526
3518

3514

3512

MESAC

NSFM (+ KBETMR)
945 2. 14

OH-KY-IN ARS

KBSCH ( + KEBJVK)
90t 2 R0

3,438

3,414

Marin ARG

WESG (+ KCBAAN)
o12-

ARES Dict 22

NRAUS