


“Twenty years and 30,000 amplifiers later, Henry is
building the world's broadest line of linear amplifiers and
we're convinced we're the BEST!”

At Henry Radio, we wrote the book on quality and value.
Choose any model. We believe you will find the finest
performance, highest reliability and best value.

This has always been our aim...the most radio for the
least money. Whether you're into amateur
communications, industrial RF power, scientific research,
or commercial communications we have amplifiers to help
you. Two to five-hundred megahertz. Ten to ten-thousand
watts.

We have an amplifier for you.

g

2K Classic...the culmination of maore than fifteen
years of developing the 2K series into the world
famous line that sets the standards for top
quality HF linears. A true “workhorse” built to
loaf along at full legal power, trouble free, for
years of hard service. Operates on &all amateur
bands, 80 through 15 meters (export models
include 10 meters).

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

3K Classic..uses the superb Eimac 8877 tube.
More than i3db gain. We believe the 3K to be the
finest amateur linear available anywhere..the
amplitier of every amateur's dreams.

input for 388 and 1000 watts input for CW.
Because this tube is rated at anunheard ot
15dB gain, only about 25 watts drive 1S
required for full cutput.

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

1002-A A rack mount 2 meter amplifier
with the same design as the 2002A, except
using one 8874 tube tor 172 power
specifications. Rated at 600 watis PEP
f output and 300 watts continuous carrier
output. It employs tha same strip line
design as the 200ZA.

2KD Classic...a desk model destgned to operate
4t 2000 watis effortlessly, using two Eimac 3-5002Z
glass envelope friodes, a Pi-L. plate circuit and a

2002-A...a bright new rework of our
popular 2002 2 meter amplifier. Lses the

rotary silver plated tank soil. We challenge you ta
find a better desk model for even a thousand
dollars more.

new Eimac 3CXB00A7. The RF chassis
uses a 1/4 wave length strip line design for
extreme reliability. It provides 2000 watts

1004-A...a rack mount half-power version
of the 20044, Covers the 430 to 450 MHz
band using a /2 wave strip line design.

T

Henry amateur amplifiers are available from select dealers throughout the U.S. and are being
exported to amateurs 2ll over the world. In addition to our broad line of commerciai FCC type
accepted amplifiers we offer special RF power generators tor industrial and scientific users. Call
or write Ted Shannon or Mary Silva tor full Information.

We stock these plus many other fine names:
AEA s ARG » AARL « ABSTRON ~B U K« B AW BIRD »
CDE o CONNECT-SYSTEMS « CLSHCRAFT » EIMAC »
HAL o HUSTLER » HY-GAIN o [COM « KENWOOD «
LARSEN « NYE « ROBOT » TEMPU «VIBROPLEX » YAESL

R oo
931 N. Euclid, Anaheim, CA 92801 (714) 772-9200

” ‘ ﬂ .
g” , ﬂ”” Butler, Missouri 64730 {816) 679-3127

TOLL FREE DROER NUMBER: (800] 421-6631 For all staies except California, Calif, residents please call collect on our reqular nuinbers.

s i o0

i

2050 S. Bundy Dr., Los Angeles, CA 90025  (213) 820-1234
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reference dipole perched on
the moterized carriage atop
an 80-foot unguyed rotatable
steel pole, For the details,
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OWN THE WORLD
WITH THE R3

NO RADIAL
VERTICAL

10, 15, 20 METERS

The R3 half waveleng
und ‘radial systen feq

Is. - Opfimum tufrent distribution gives
6 officiency and [ow angte radiation for DX
munications. .

or on small city lots. Even if you have plenty of
space, R¥'s combination of neat appearance
-and DX capability make it ideal for your sta-

- tion. The R3 includes an integral tuner to give
a perfect match across 10, 15, and 20 meters.
The remote tuning feature allows sasy finger-
iip control as you operate your station.

R3 is a complete antenna system ready to in-
stall in virtuaily any location from ground level
to roof top.

FEATURES
Gain, ref “aXwhip

No Radials
360° Coverage
integral Tuner with
Remote Control Console and Indicator
24 Volis To Tuner
110 or 220 Volt Operation
75 ft (22.9m) Control Cable Included
Only 22§t (6.7Tm) High
1 sq ft (.09 sq m) Space
Selt Supporting
Stainiess Steel Hardware
Mount: Sleeve Type Fits Pipe Up To
1% in (4.5cm) dia .
Can Be Easily Stored and Set Up For
Portable or Temporary Operation

Add up the features—you’ll find that you can
have ALL OF THIS PERFORMANCE without
the nesd to buy tower, rotator and associated
hardware. A3 IS ANOTHER PRODUCT
CREATED FOR THE ENJOYMENT OF YOUR
HOBBY BY THE WORLD RENOWNED
CUSHCRAFT ENGINEERING DESIGN TEAM.

imlnates the

R3 brmgs high psr!ormance antenna features
fo those lving in apartments, condominiums -

i

43 L e T S R o o I 5,

iy B 1 WD

o -

CORPORATION

THE ANTENNA COMPANY

48 Perimeter Road, PO. Box 44680

Manchester, NH 03108 USA

TELEPHONE 603-6277877

TELEX 953-050 CUSHSIG MAN
AVAILABLE THROUGH DEALERS WORLDW!DE
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Directors

Canada

THOMAS B. J. ATKINS, VE3GDM,

55 Havenbrook Blvd., Willowdale, ON ¥2J 1A7
[#15-494-8721)

Vice Directer; Harry MaclLean, VEIGRO,

163 Mendene Cr, West, London, ON N5X 1G3
i519-433-1198)

Atlantic Division

HUGH A. TURNBULL,* 'N3ABC, 6903 Rhode island
Ava,, College Park, MD 20740 (3019271797
Vice Director: George W. Hippisley, K2KIR

7932 Irish Rd., Golden, NY 14033 l7!6-941-€';287)

Central Division

EDMOND A&, METZGER, WOPBN, 1520 Squth
Fourth St.. Springfield, |L 62703 (217-523-5861)
Vice Director; Howard 5. Huntington, KSKM,

&5 South Burr Oak Dr., Lake Zurich, [L 60047
Dakaota Division

TQD OLSON, KaTO

292 Heather La., Long Lake, MN 55358 (612-473-6478)
Vice Director; Howard Mark, WROZG, 11702 River
Hills Dr., Burnaville, MN 55337 (612-830-6302)
Delia Division

GLYDE Q. HURLBERT, WSCH, P.Q. Box 541,
Blloxi, MS 39533 (601-435-6536)

Vice Director: Robert P. Schmidt, WSGHP,
5100 Press Dr,, New Orleans, LA 70128

Great Lakes Division

GEQRGE 5. WILSON, [, W4OY1, 1649 Griffith Ave
Owensbhoro, KY 42301

Vica Director: Atles S. Hart, WBVR, 31030 Pear
Ridge, Farmington Hills, M1 48018

Hudson Division

LINDA S, FERDINAND, N2YL, Sunset Trail,

Clinton Corners, NY 12514 (914-266-5398)

Vice Directer: Stephen A. Mendelsohn, WAZDHF,
64 Maiden La, Little Ferry, MdJ 07643 (201-841.8061)
KMidwest Division

PAUL GRALER," WOFIR, Box 190, Wilson, K§
(7490 (913-658-2155)

Vice Director: Cleire Réchard Dyas, WAJCP,

1826 Tilden 5t., Holdrege, NE 68949 (308-095-8454)
New England Division

THOMAS W, FRENAYE, K1Kl, 23 Pinehurst Rd.,
Unlonville, GT 06085 (203-673-5429)

Vice Directar: Richard P. Saehe, K1PAD,

& Tracy Circle, Billerica, MA 01821

Northwastern Division

MARY E. LEWIS, W7QI3P, 10352 Sandpoint Way, N.E..
Seattle, WA 98125 (2065239117

Vice Director: Rush 8. Drake, WTRM, 41385 Foul
Weather Biytf Rd., N.E., Hansville, WA %8340
(206-63B-2330)

Pacitic Division

WILLIAM J. STEVENS, W5ZM, 2074 Foxworthy Ave.,
San Jose, CA 95124 (408-371-381%)

Vica Director: Kip Edwards, WBSZN,

1928 Hillman Ave., Balmont, CA 94002

Roancke Division

GAY E. MILIUS, JR.,* W4UG,

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

Vice Directar: John C. Kanade, NAMM,

HFD 1, Box 13-4, Boyee, VA 22520 (F03-837-13400
Rocky Mountain Division

LYS J. CAREY," KOPGM, 13485 Wast Cenier Dr.,
Lakewood, GO 80228 (303-986-54201

Vige Director: Marshall Quiat, AGHK, 1624 Market St.,
Suite 200, Denver, GO 80202 (303-323.0819)
Snutheastern Division

FRANK M. BUTLER JA.. W4RH,
323 Elliott Rd. $.E,, Fort Walton Beach, FL. 32643
{904-244-5425)

Vice Director: Mrs. Evelyn Gauzens, WAWYR,
2780 N.W. 3rd 51, Miami, FL 33125 {305.642-4139)
Southweslern Division

FRIED HEYN, WASWZO, 862 Cheyenne St,
Gosta Masa, GA 92626 (714-545-8516)

Vice Director: Wayna Qverbeck, N&NB, 11552 Gail La.,
Garden Grove, GA 92640
Wast Gulf Division

RAYMOND B. WANGLER, WSEDZ, 642 Beryl Dr..
San Antonio, TX 78213 (512-733-9632 homae,
512-684-5111 business)

Vice Directar; Thomas W. Comsiock, NSTC,
1700 Dominik, Gollege Station, TX 77B40 {409-693-1181)

*Executive Committee Member

8 HNET=

Saction Managers of the ARRL

Reports Invited: The ARRL Board of Diractars (ses list at eft) detarmines the policies ot ARRL. Tha 1§
divisions of the Luague are further arranged info 73 sdministrative “sections,” pach headed by an efactad
Saction Manager. Your SM welcomas reports of club and individual activity. ARAL Fleld Organization ap-
polntments are avallabie covering a wide range of Amateur Radio volunteer Interests. Whataver vour license
class, your SM has an appointment avallabte, Check with your SM (helow) for further Intormation. Saction
boundartes are defined in the booklet Operating an Amateur Radlo Station, ires to members.

Canada :

Alberta E. Roy Ellis, VEEXG, P.Q. Box 2, RR 1, Fort Saskatchawan TEL 2NT

British Qolumbig H. E. Savage, VETFB, 4553 West 12th Ave,, Yancouver VER 2R4 (504-224-5226)
Manitoba Jack Adams, VE4AJE, 227 Davidson Ave, E., Dauphin RYN 224

Maritima-Nfld Donald R. Walllng, YETWF, 36 Sherwood Dr., 5t, John, NB £2J M8 (508-606-2913)
Ontarlo L. P. Thivierge, VE3GT, 34 Bruce SL. W,, Rentrew K7V 3W1 (613-432-5961 !
GQueabec Harold Mareay, VE2BP, 80 Principale, St. Simon Co., Bagot JBH 1Y (514-798.2173)
Saskatchewsn W, . “Bill" Munday, YESWM, 132 Shannon Rd., Regina 545 581 [306-586-4963)
Atlantic Division

Delaware John D. Hartman, WASZRI, 32 Nanticoke Gir,, Seafard 19973 (302-629-2686)
Eastern Pannsylvania Jamas B. Pos{, KA3A, 16 Monarch Ad., Wilkes-Barre 18702 (717-625-G840}
Maryfand-D.C. Hatl R. Medrow, W3Fa, 702 W, Gentral Ave., Davidsonville, MD 21035 [301-261-4008)
Southern New Jersay Richars Baier, WA2HEB, 1226 Audubon Dr.. Toms River 08753 %01 2708202
Wastern New York William Thompsen, W2MTA, RD 1—Rock Ad., Newark Valiey 1

11 9&60‘;’-6423930]
Wastern Pennsylvania  ©Otio Schuler, KISMB, 3732 Colby St., Pittsburgh 15214 {412-231-6890)

Central Division

Hlinois David E. Lattan, WDSEBQ, RR 1, Box 234, Makanda 62958 (818-529-1578)

Indlana Bruce Woodward, WSLIMH, 6208 Bramshaw Rd., Indianapolis 45220 (317-251.5606)
Wisconsin Richard B. Regent, KSGDF, 5003 South 26th St., Milwaukee 53221 (414-282.0312)
Dakota Division

Minnesota George E. Fredarickson, KCOT, RR #2--Box 352, South Haven 55382 (812.558.8312)
North Dakota Joseph M. Gregg, KNe&, R #1—Box 31, Horace 58047 ] ]
South Dakota Fredric Stephan, KCROQ, Box 771—Wind Cave Ranch, Hot Springs 57747 (505-745-6006)
Delta Division

Arkanseas Joed M. Hareison, Sr., WBSIGE, 1403 Forrest Dr,, Searcy 72143 (501-268-9540)

Louisiana John M. Wondergam, K5KR, 800 Smith Dr., Metairie 70005 (504-837.1485)

Mississippf Paut Kemp, KWST, 3581 Beaurnont Dr., Pearl 39208 (601-938.7612)

Tennessee John C. Brown, NQ4Q, P.O. Box 37, Eva 38333 (901-684.7531)

Groat Lakes Division

Kantucky Rose Marie Perciiul, KA4SAA, P.Q.B, 384, Berea, KY 40403

Michigan James R. Sealey, WBAMTD, 21815291 Mite Rd., Sprin gart 49284 617-857-2013

Ohio Juffray A. Maass, KBNT, 9256 Concord Rd., Powell 43065 (614-873-3234)

Hudson Division

Eastern New York Paul &, Vygareny, WB2VUK, 250 N. Washington, North Tarrvtown 10591 [614-631.7424)
N.Y.C.-Long Istamd John H. Smale, K212, 315 Kensington Ct., Copiague 117268 (316-226-4835}

Northern Naw Jersey Robart E. Neukernm, KB2WI, 103 Godwin Ave., Midland Park 074320060 (201-591-2064)
Midwaest Division

fowa Bob McQaffrey, KBCY, 3913-29th St., Des Moines 50310 (515-279-9848)
Kansas Robert M., Summaers, KABXF, 3045 North 72nd, Kansas City 66109 1913-299-1128)
Missouri Benton €. Smith, KBPCK, BFD 1, Prairle Home 65068 (818-427-531%
Nebraska vern J. Wirka, WBBGQM, Rural Route, 381 Gapehart Rd., Papillion 68133

New England Division

Connecticut Aobert Koczur, K1WGQ, Whetstone 8d., Harwinton 06791 {203-485.0338)
Egstern Massachuselts Luck Hurder, WA4STO, P.0. Box L.L, North Eastham 02651 (617-255-2029)
Maine Clavis O, Laverty, W1RWG, 17 Fair 51, Norway 04268 (207-743-2353)

New Hampshire Rohert Mitcheli, WiNH, AFD 4, Blueberry Hill, Raymond 03077 (803-B35-3456)
Rhode Isiand Gordon F. Fax, W1YNE, 13 York Qr., Coventry 02616 (401-828-5045)

Vermont Ralph T. Stetson, Hl, KD1R, P.0O. Box 123, Milton (05468 (802-B93-4850

H48)
Westarn Massachusefts R, Donald Haney, KA1T, RD 1—Box 237, Myrick La., Harvard 01451 (Eg17-772-4126]
Northwestern Division

Alaska David W, Stevens, KL7EB, POB 103421, Anchorage 99510 (907-274-3051)

daho lermusl H, Alien, WTJMH, 1800 S. Atlantic 51, Hoise 33705 {208.343.91538)

Montana L. C. "Les” Balyea, NTAIK, P.O. Box 327, Belgrade 59714 (406-388-4253)

Cregon William K. Shrader, W7QMU, 2042 Jasrnine Ave., Madicrd 97501 (503-713-8624)

Washington Joseph N. Winter, WATRWK, 819 N. Mutllen St., Tacoma 98406 (206-759-9857)

Pacific Division

East Bay Bob Vallio, WERGG, 18855 Sheffield Rd., Castro Valley, CA 94546 (415-537.67(14)

Nevada Leonard M. Norman, WYPBV, 1310 Hazelwood St., Boulder City 89005 (801.586-9859)

Preific James F, Wakeflald, AHECO, 647 Kunawai La., #201, Honolulu, HI 95817 (808-624-0050)

Secramento Valley Rori Mene!, NGAUB, P.0. Box 244, Codar Ridge, CA 95924 (916-272-48T3)

San Francisco Robert Odell Smith, NAST, 320 Park St.—P Q. Bax 1425, Fort Bragg, CA 95437 (707-964-4931)

San Joaguin Valley Charles P. McGonnell, WGDPD, 1658 W. Mesa Ave., Frasna, GA 93711 (209-431-2038)

Santa Ciara Valley Radney J. Stafford, KB62Y, 5155 Shadow Estates, San Jose, CA 95135 {408-274-0492)

Roancke Division

Norttr Carofing Hae Everhart, K4SWN, P.0. Box 41, Lexington 27293-0041 (704-248-8734

South Caroiine James G, Walker, WD4HLZ, Rte, 1, Box 53985, Marion 29571 (B03-423-3645)

Virginia . Claude E. Feigley, W3ATQ, 135 The Main—R§ #1, Williamsburg 23186 (804-2563-0658)

West Virgimia ikarl §. Thompson, KBKT, 5303 Pionesr Or., Charleston 25312 (304-776-4352)

Rocky Mountaln Division

Ceolorado Willtam "Bilt" Sheffleld, KQEJ, 1444 Roslyn St., Danver 30220 (303-355-2488)

New Mexico Moe Kni%ht. WSPDY, 10408 Snow Heights Blvd,, N.E., Albuguerque 87112

Utah Ronald G. Todd, K3FR, 2112 W. 12060 5., Aiverton B4065 (401-264-8051)

Wyoming Richard G. Wunder, WAPWFC, Box 2B07, Cheyenna 82001 (307-834-7385)

Southeastern Division

Alabama Joseph E. Smith, Jr., WAARNP, 1211 13th 81, N,, Bassemer 35020 (205-424.4856)

Qeargla Edmund J. Kosobuekl, KAJINL, 5525 Parry Ave., Columbus 31904 (404-322-2856) )

Worthern Florida Phillip ©’Dwver, WE4X, 543 Mooney Fd., N.E., Fort Walton Beach 32548 [904.862-2353)

Southernt Florida Hichard 0. Hill, WA4PFK, 3800 5.W. 11th 5%, Ft. Lauderdale 33312 (305-583-6932)

Wast Indies Gregorlo Nieves, KF4EW, 1390 Ban Bemardo $t., Altamesa-San Juan, PR 00921
(B08-782-4375)

Southwestsrn Divislon

Arfzona Erich Holzer, N7EH, 3526 E. March Pl., Tusson 85713 (802-226-8978)

Los Angeles John V. Walsh, NGUK, 1260 E. Sierra Madre, {3lendara, CA 91740 (818-335-0036)

Qrange Sandra Mae Hayn, WABWIZN, 982 Cheyanng, Costa Mesa, CA 92628 (714-549-8516)

San Diego Arthur R. Smith, W6INI, 45156 Melisa Way, San Diego, CA 92117 (619-273-1120}

Sanfa Barbars Emest L. Kapphahn, WBBHJW, 1404 Grand Ave., Atroyo Grande, CA 93420 (805-481-0311)

West Gulf Division

Northern Texas Phil Clements, KEPC, 1313 Applegate 1a., Lewisville 75087 (2142212222}

Oklahoma Dave Gox, NBSN, 1812 5. Umbralia Gt,, Broken Amow T4012 (918-260-2285)

Southarn Texas Arthur H. Ross, W5SKR, 132 Sally La, Brownsville 78521 (512-831-4458)




THE AMERICAN
RADIO RELAY
LEAGUE, INC,.

The Amencan Radie Relay League, Inc., is

2 noncommercial assaciation of radio ama-

teurs, argarized for the promotion of interest

in Amateur Radio communication and experimenta-
tion, for the establishment of networks to provide
communications In the event of disasters or ather
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“It Seems to Us...”

Headquarters Regroups to Serve You Better

The ARRL Headquarters organization chart
has a new look! We’ve regrouped to serve
League members better, and to address our
ambitious goals for increases in the number
of licensed amateurs and League members.

In addition to the five immediate staffers
of the General Manager, the Headquarters
staff is now organized into the following five
ErOups:

Publications

Membership Communications Services

Volunteer Resources
Development
Administrative Services

The Advertising, Circulation, Production
and Technical Departments comprise the
Publications group, headed by Paul Rinaldo,
W4RI. These departments are responsible for
(ST and other League publications, Theirs
is an important function: The quality of our
publications is vital to our mission as an
educational organization and to our efforts
to aitract and train new amateur licensees.
Q3T s the most visible of the many benefits
of League membership. Finally, the income
from our publications activities is essential to
the League’s ability to accomplish its
objectives.

The 1985 ARRL Handbook has set a new
standard for Amateur Radio technical
publications. Outstanding teamwork is what
made the 1985 Handbook possible. In the
coming months, the Publications group will
be working to add to this record of
accomplishment.

Providing the wide variety of benefits and
services that members enjoy in addition to
(8T is now the work of Membership Com-
munications Services under John Lindholm,
WIXX. These functions previously were
handled by the Communications and
Membership Services Departments: informa-
tion services such as W1AW, the ARRL Let-
ter, and the news sections of Q8T; awards
programs, contests, the QSL bureau, the in-
surance program, legal and regulatory
assistance, and our program to assist the
disabled in Amateur Radio.

Volunteer Resources under Steve Place,
WBIEYI, will provide support to the
thousands of volunteers who carry on the
work of the League at the local and section
levels. Here, the job is done with ““volunteer
power™ — and an important resource it is!
By centralizing the suppeort function for
volunteers, we hope to do a better job across
the full range of volunteer activities. Within
Volunteer Resources there will be two depart-
ments: one to perform the function of
Volunteer Examiner Coordinator on behalf
of ARRL, and a new Field Services Depart-
ment to minister to the needs of the Field
Organization (including public-service ac-
tivities), affiliated clubs, and ARRL-
sanctioned conventions and hamfests. This
brings our Headquarters structure into line

with the 1983 restructuring of the Field
Organization, which expanded its respon-
sibilities beyond its traditional Communica-
tions Department role,

Taking on the hefty responsibility of
Development Manager is Bill Lazzaro, N2CF.
Bill has served the amateur-satellite communi-
ty well as the first Executive Director and
General Manager of AMSAT, and we're
grateful that he has agreed to apply his ex-
perience, talent and enthusiasm to the even
greater challenge of increasing the amateur
and League-member populations.

In something of a departure from past
practice, the Development Office will be
located away from our Newington facility.
Bill and his staff (including a newly hired
public information officer, a position which
is now open) will be based in Washington,
DC. There are several advantages to this ar-
rangement, including the opportunity to raise
our visibility in the Washington area.

Administrative Services, under the direction
of our able Controller, Mike Zeigler, provides
the internal administrative, accounting, pur-
chasing and central computer services for
ARRL Headquarters. Actually, “internal’” is
something of @ misnomer: we number the
pieces of incoming and outgoing mail in the
hundreds of thousands annually, and each
piece is handled by this group! We rely increas-
ingly on an in-house minicomputer to main-
tain our membership, accounting and other
records, and this function (as well as others
that are common to a number of departments)
is the job of Administrative Services.

During the holiday period we’ve had quite
a game of ‘“‘musical offices” going here in
Newington, but as vou receive this the period
of turmoil should be about at an end and vou
should begin to see some of the fruits of our
efforts. Right now, when they show visiting
members around the building the tour guides
are learning as much as the visitors! Probably
the members who will notice the greatest
change in the coming months — and we hope
they’ll see it as beneficial — are the active
volunteers in the field, who now have a cor-
ner of the Headquarters to call their own, As
Manager of the Field Services Department,
Rick Palm, KI1CE, has put together a staff
whose whole purpose is seeing that our field
volunteers have all the motivation and sup-
port they require. Effective communications
between Headquarters and the field is a top
priority!

QOur goals for new-amateur recruitment and
membership promotion are ambitious, and if
we're to be successful will require a new ap-
proach. Turning an organizational structure
from something that looks nice on paper in-
to something that actually works requires pee-
ple. Entering 1985, the League has the right
people in the right places on its staff to get
the job done - with your help! — David
Sumner, KIZZ
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UP FRONT in 5%

Restructuring of
ARRL Hgq.

As the new year begins,
we're putting finishing
touches on a major overhaul
of Headquarters operations.
ARRL General Manager
David Sumner, K122, im-
plemented the pfan to im-
prove service to members
and Haq. efficiency. In
addition, it will allow the
staff to more effectively ad-
dress recruitment and
membership promotion
goals. As a result, the
departments at Hg. have
been realigned and con-
solidated into five offices:
publications, membership
communications, volunteer
resources, development and
administrative services. See
page 9 and The ARRL Letter
for further details.

Burbank Antenna
Case Settled

It’s all over but the shouting
in Burbank, Illinols — and
Amateur Radio has come
out on top. It’s been two
years, but amateurs and
CBers who filed the class
action suit over their right to
erect antennas have finally
come to terms with the City.
In their suit, the amateurs
alleged that the City’s anten-
na ordinance and iis en-
forcement violate their
rights under the Constitu-
tion, particutarly the First
Amendment. See Happen-
ings, this issue, for details
of the settlement of this
landmark case.

Red Cross Supports PRB-1

Add the American Red
Cross to the list of those
who have come out in sup-
port of the League's request
for federal preemption of
local and state zoning or-
dinances affecting amateur
antennas (PFRB-1). In a letter
to the FCC, the Red Cross
echoed amateurs' concerns
about “actions undertaken
that will interfere with their

{amateurs) ability to provide
service to their fellowman.”
Favorable FCC action on

PRE-1 will make it easier for

amateurs involved in local
antenna-ordinance cases to
establish a federal interest
in maintaining effective
Amateur Radio antennas.
See Happenings, this issue,
for the complete text of the
letter.

Elmar Compans, DF4GY (left), recently fulfilled a dream
he's had for the past three yvears: to obtain a U.S. amateur
license. A graduate student in physics from Rastatt, Fed.
Rep. of Germany, Elmar was traveling throughout the
Western U.B. when he heard of the WIMU Hamfest — and
the volunteer exams being given in Jackson, Wyoming. He
tound his way to Jackson, applied for the tests when he
arrived, and went from ne U.S. amateur license to Extra
Class in one sitting. He is believed to be the first foreign
national to achieve Extra Class under the Volunieer Ex-
amining Program. ARRL Utah M and WiIMU Hamfest
Chairman Ren Todd, K3FR, did the hanors of presenting
Elmar with his certificate of successiul completion.
Recently, Elmar raceived his new U.5. call sign - AA4EK.

V85PM — Brunei’s First Ambassador to the U.S.

Some operators know just how to get their signal out.
These directional curtain-array antennas at Radio
Netherlands's new Flevo transmitter site will be used dur-
ing the operation of special-events station PASFLD
February 16-17. The antennas are thought to comprise one
of the largest shortwave arrays in the world. Amateurs at
Radlo Netherlands petitioned the Dutch PTT licensing
authorities for permission to use the rare PAB prefix. The
gtation, logated in Hilversum, The Netherlands, is built on
a polder, or land reclaimed from the sea. See Special
Events, this Issue, for operating timas.

Amateur Radio is making its
presence felt in Washington,
DG - vla the tiny nation of
Brunei. Less than a year into
independence after 96 years
as a British protectorate,
Brunei has appointed a radio
amateur as its first am-
bassador to the U.S.
-~ Pengiran Haji driss,
VEsPM.

Idriss, a member of
Brunei's royal family, joined
the civil service in 1964. He

transferred to the diplomatic
service in 1980, and has held

posts as Brunei's high com-
missioner in Singapore and
London. This latest appoint-
ment is his first exposure to
the L).8. — other than by
Amateur Radio. “1 think a lot
of Americans would be sur-
prised to know that VS5PM
(now V85PM) is now an am-
bassador in Washington,”
Idriss said. Oil- and gas-rich
Brunei, which is about the
size of Delaware, is located
on the northwest coast of

Borneo. {tnx W6CRL}
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Antenna Inventor W8JK Awarded Edison Medal

Dr. John D. Kraus, W8JK,
can add another to his long
list of achievements: The
noted pioneer in the field of
antenna design and radio
astronomy has been named
the 1985 recipient of the
Edison Medal. The Medal, to
be prasented June 2 in
Philadelphia, reads: “For a
sustained career as an in-
novator, discoverer, and
educator in the fields of
antennas and radic
astronomy."” Sponsored by
the Institute of Electrical
and Etectronic Engineers
{IEEE)}, the award is named
in honor of American inven-
tor Thomas Alva Edison.
Amateur Radio played an
important part in Dr. Kraus's
developing an early interest
in radio and particularly in
antennas. “Now, as a
licensed amateur of almost

60 years, 1 thrill at the
tremendous scope of ac-
tivities available to
amateurs, including satellite
communication,” he said. *|
wish that more young
Americans would develop an
interest in Amateur Radio,
which could lead to a
professionat technological
career.”

Dr. Kraus is director of
the Radio Observatory and
Taine G. McDougal Pro-
fessor Emeritus of Electrical
Engineering and Astronomy
at Ohlo State University. Ac-
tive in antenna devalopment
for more than 50 years, he is
the inventor of many types
of antennas, including the
carner reflector, helical
antenna, close-spaced
(W8JK) arrays, mulfiwire
doublets and steerable
beam arrays. He has also

written hundreds of
technical articles and four
hocks, including two

popular textbooks, Elec-
tromagnetics and Antennas
and Radio Astronomy.

W8JK in 1951 next fo the first section of the 96-helix array he in-
venited that has been used to map about 20,000 radio sources in
the universe.

ARRL/VEC Test Sessions at a Glance
September 1-December 1, 1984

The numbers are in for the first three months of the
ARRLIVEG program, and the rasults are encouraging.
Nearly 1500 candidates have been served in more than
60 sessions acrpss the country, resulting in an overall

Problems geiting — and staying — on the air are familiar
to the avid contester, but some are just a little harder to
take than others. One evening, just before the November -
Sweepstakes contest, Ralph Bellas, K8Z0, was alerted by
a passerby that his antennas were on fire and lighting up
tha Bloomington, lllinois, sky. Sure enough, the coax balun
was burning and dropping molten plastic to the ground.
Raiph didn't relish the thought of climbing the 106 feet to
the top of the tower, so there was nothing to do but let
the fire burn itself out. He did manage to repair his anten-
na before the 88 started, however — with three minutes to
spare!

pass rate of 47%. (December's figures, not yet official, are
expected to more than doubls the number of test sessions
and add 1000 to the number of candidates served.) There
has been no significant difference in the overall pass rates
for ARRL/WVEC and non-ARRL/VEC test sessions, Hera is a
breakdown of the pass rates by Element, and a tally of
{icense upgrades.

1A 18 ¢ 2 3 44 4B Tortal
Eiements Passed 45 308 101 60 293 149 59 {1016
Eiements Given 58 686 191 70 590 357 176 2148
Pass Rate 78% 44% 53% 86% 50% 42% 34% 47.3%

Total Candidates Served by ARRL/IVEGC: 1482
Total ARRLIVEC Sesslons Completed: 61
Average Number of Candidates/Session: 24

Tally of ARRLIVEC License Upgrades
Through December 1, 1984
Technician 185 Extra 44

General 245 Total 626
Advanced 151

Bowdoin Update

Good news {0 add to the
report in this column in
November on the Bowdoin,
Recently, the veteran of 26
trips to the Arctic and
pioneering wireless opera-
tion from the North Pole
was relaunched during
ceremonies at the Maine
Maritime Museum in Bath.
For the Schooner Bowdoin
Association, a group of

former shipmates and others
who own and operate the
63-year-cld vesset, it means
a happy milestone to four
yvears of restoring the ship
to seaworthy life. More work
must be done, but if things
go according to plan, the
Bowdofn will soon be sailing
to Boston, where it will play
an active role in the public
school system there.
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League Lines...

ARRL has filed comments in PRB-1. League comments underscore two themes in urging that the FCC
grant our formal request for the estabiishment of a policy of limited federal preemption of
state and local regulation of Amateur Radio installations. The first is that the FCC does
indeed have the authority to preempt state and local regulations, and the authority to issue the
desired preemption declaration. The second theme is that this is the appropriate action for

the Commission to take,

ARRL Members: Please let your Senator know of your support for Senate Resolution 36! On January
3, 1985, Senator Barry Goldwater, K70GA, introduced two resolufions. One of them (5. Res. 36),
if adopted, will declare the sense of the U.S. Senate that the Federal Communications
Commission should affirm that state and local requlations must not unreasonably restrict com-
munications from Amateur Radio stations. The other resolution pertains to the rights of ¢iti-
zens to erect and maintain television receive-only (TVRO) satellite dishes. The Amateur Radio
resolution will send a clear message to the FCC that favorable action on PRB-1 would meet with
the approval of the U.S. Senate. Your help is needed to ensure it is adopted.

The FCC has released a Second Report and Order in Docket 21006, the cable TV RFI docket. The
Report and Order attempts to minimize cable TV interference to aercnautical communication and
navigation systems by requiring regular monitoring for signal leakage, and channel restrictions
which place the cable channels approximately halfway between the aeronautical communication
channels. The National Cable Television Association (NCTA) has filed for reconsideration in
Docket 21006, basfng Tts request on the grounds that signal Teakage is not the problem that some
have made it out to be. The group points to a statement made by the FCC in the Second Report
and Order that there were only five allegations of noncompliance with the existing FCC leakage
rules between 1976 and 1980. (The confext of the FCC's statement, however, was limited to
harmful interference caused to the aeronautical and marine radio services.} According to NCTA,
the new cable Teakage rules will impose unjustifiably excessive burdens on cable operators.

The ARRL/VEC maintains a computerized listing of all test sessions known to us, updated weekly.
Just send a business-size s.a.s.e. to the ARRL/VET office, 225 Main St., Newington, C7 06111,
and ask for a printout of test sessions in your state. Persons 1iving near a state line may ask
for the adjacent state as well.

Some VE Teams working with the ARRL/VEC are now handling walk-ins. If you know of a session but
didn't submit your 610 before the 30-day pre-registration deadline, check with the VE Team
anyway to see if they will accept walk-ins. The VE Team has the right to limit the number of
candidates because of the number of available VEs or the size of their facilities.

The listing of donors participating in the 1985 ARRL International DX Contest Awards Program
will appear in March 1985 QST.

The ARRL DXCC Desk is now taking orders from members of the Honor Roll for the new distinctive
Honor Rol1T Plaque. This handsome red and white on brass plaque mounted on walnut comes engraved
with the member's call, A matching Phone or CW sticker denotes mode. This beauty is available
for $25, which also covers shipping.

A laboratory technician or engineer position will be opening at Headquarters on April 1.
Required 1s a practical background in electronics, which must include work with digital cir-
cuitry. BSEE or ASEE with experience is preferred. No writing experience is necessary, but an
amateur license is desired. Contact Chuck Hutchinson, K8CH, at Hg.

The brand new ARRL Tech/General Class License Manual should be available for distribution some-
time in February, The Advanced Class Manual is fargeted for late Spring, and the Fxtra Clacs
Manual should be available sometime this fall. For more information on these specialized
Ticense manuals, see the article on page 51 of this issue.
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A Microprocessor
Controller for the
Digital Frequency
Synthesizer

Take complete control of your digital
frequency synthesizer with this
project, and have a really clean
1-Hz-step VFO for your rig.

By Fred Williams*

This article is a companion 1o Fred Williams’s April 1984 digital frequency synthesizer article. Stas Andrzejewski, W6UCM, became
involved when his firm, A & 4 Engineering, decided to design circuit boards for the project. He overcame several parts-procurement
problems and made a few circuit changes to improve the reliability and operating ease of the synthesizer and controller. The parts
and diagrams shown in this article include the changes made by A & A Engineering. Stas also hopes to develop a ‘dumb’’ controller
Jfor use with the synthesizer in the near future. There were a number af corrections to the original synthesizer schematic diagram
published in QST. A & A Engineering aiso made a few changes to the circuit, including an improved, more reliable clock circuit,

For those reasons, the complete schematic diegram for the synthesizer is presented in Fig. 1.

y article in the April 1984 issue of

QST showed how to design and

build a frequency synthesizer based
on digital-signai-processing technigues.'
The frequency must be supplied to that syn-
thesizer as a binary number. Although it
is possible to enter the desired frequency
directly as a binary number by setting 24
switches, that is rather inconvenient. In ad-
dition, most people are not capable of
rapidly converting decimal numbers into
binary ones - nor should they be. This
task is best left to inexpensive
microprocessors. As a bonus, the com-
puting power inherent in these chips allows
extra convenience features to be added at
no extra parts cost, and with just the
programming effort to tell the unit what
to do. This article describes a controller
based on the Zilog Z80™ microprocessor,
which provides keypad entry of the desired
frequency.

A Quick Review of Microprocessors
Any computer system uses a limited

Notes appear on page 20,

*1.8l Products Division, TRW Electronics
Group, P.O. Box 2472, La Jolla, CA 92038
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aumber of basic component sections. These
are:

Iy A central processing unit (CPL,
which performs all of the required opera-
tions on the information it is presented
with.

2) A memory section that stores tem-
porary and permanent information, and
also stores the sequence of instructions that
tells the processor what to do and when to
do it.

3} Some way of communicating with the
“outside world™” {called input and output,
or L/0 for short).

Since most microprocessors are ingxpen-
sive, the CPU of many small systems is
already designed. For most control pur-
poses, there is virtually no difference be-
tween the major microprocessors. The Z80,
the 6800 family and the 6502 family make
up over 90% of all 8-bit processors sold.
My decision to use the Z80 was based on
having computer help to write programs
{an editor/assembler) for that chip, and the
fact that I wanted to try using my ex-
perience with the 6302 to program a dif-
ferent chip.

Once the CPLU is specified, all that re-
mains to build a unit that uses a
microprocessor is to design a memory sec-

tion, the /O circuits and the inter-
connections between these sections. My
design philosophy on this project was that
simple parts should be used wherever possi-
ble to reduce the cost and difficulty of de-
bugging the controller.

Before beginning a design, you must
know what you want the unit to do. Since
you are going to be the operator, it is a
good idea to start by describing how the
controller should appear {0 you as a user.
in other words, describe how the controller
communicates with the world outside the
equipment you're designing, since you’re
part of that outside world!

I wanted keypad entry of the frequency
and control information, with a digital
readout of the frequency as it is being
entered. Since the synthesizer is a wide-
range device, covering from low audio fre-
quencies to around 6.5 MHz, the frequen-
¢y readout will range over several decades.
'To get around this problem, I could either
choose to use range keys or to use an
ENTER key. Range keys could be labeled
MHZ, kHZ and HZz. For simplicity in
program development, and to allow check-
ing an entry before putting out a signal, 1
chose an ENTER key. This key tells the syn-
thesizer to change to the frequency just



entered. | wanted the keypad and display
to work like a pocket calculator.

The second set of outputs are the ones
that tell the synthesizer what frequency to
provide. Three signals are required to drive
the synthesizer: one line for the data bits,
ancther to tell the synthesizer when a data
bit is valid and can be loaded into the shift
register, and one to tell the synthesizer that
il data bits have been transferred from the
controller to the synthesizer. The data bits
must be sent with the most significant bit
first. The load-data line must go from a
logic LOW value to a HIGH one after all
24 bits have been transferred to the syn-
thesizer. Fig. 2 shows how these waveforms
should look. This description of what I
wanted the controller to do was translated
into a circuit and program design during
the development process.

Circuit Design
Microprocessor Reguirements

For the Z80 chip to work properly, it
needs a signal to tell it when to perform
each operation. This signal is called a clock.
There are specifications both on the fre-
quency (minimum !00 kHz, maximum
4 MHz for the standard part) and voltage
of the clock signal. To avoid the cost and
trouble of providing a separate oscillator,
[ obtained the signal by taking the
16.7-MHz synthesizer clock signal, using a
74LS193-counter IC to divide this fre-
quency by eight (shown on the oscillator
portion of Fig. 1}, and then using the driver
circuit that appears in the Zilog data sheet,
as shown in the clock-input portion of
Fig. 3.

Memory Circuit

Two kinds of information are stored in
the memory section. One kind is temporary
data. Examples of temporary data held in
memory are the present operating frequen-
¢y, recorded in both decimal and binary
forms, and intermediate results of calcula-
tions. The other kind is permanent data,
such as the sequence of instructions that
tells the controller what to do, or the in-
formation that specifies which segments of
the LEDs to light for each display digit. It
isn’t surprising to find that different kinds
of memory chips are often used for dif-
ferent kinds of data. The temporary data
is stored in memory that can be changed.
This kind of memory is referred to as
read/write memory (RWM) or random-
access memory (RAM). Despite the name
being less descriptive, the term RAM is nor-
mally used. The permanent data {which in-
cludes the program or sequence of instruc-
tions to tell the processor what to do} is
stored in memory that cannot be changed.
One kind of mernory that does this is called
erasable, programmable, read-only
memory (EPROM). 1 chose this type of

program memory for the controller. The
information stored in an EPROM does not
“g0 away’’ when the power is turned off,

unlike information in RAM memory.

For convenience, chips that store data in
8-bit “‘chunks” can be used to simplify
design, because they match the 8-bit groups
that the microprocessor handles. These
8-bit chunks are called “‘bytes’ or “*words™
in computer jargon. Tha cost of these chips
is so low that a designer of a simple, not-
mass-produced device like this controller
¢an make the task much easier just by using
chips that are larger than needed. Each of
the chips used in this controller is capable
of storing 2048 eight-bit numbers.

The single RAM chip (U2) is a 6116-type
static memory, but a 2016-type memory IC
would also work, The EPROM (U3) is a
2716 1C. Each of these memory ICs almost
forms a complete memory subsystem in
itself, The CPU needs to have some way
of distinguishing between these memories,
which it does by using different addresses
for the two memory chips, and different
1/0 addresses for the 1/0 chips. A simple
gate circuit selects which memory is used,
as shown in the memory portion of the
Fig. 3 schematic diagram.

Interconnection Circuitry

Interconnections between the three dif-
ferent sections (CPU, memory and 170)
fall into four different categories:

1) Connections that carry information
to and from each section. A set of wires
that carries information is called a data bus.
The Z80 uses a set of eight lines to carry
data, because it handles information in
8-bit chunks. Because this bus carries in-
structions to the microprocessor from the
memory, all eight lines must be used.

2} Connections that tell a section where
to find or put information. This set of lines
is called an address bus. The Z80 provides
a set of 16 lines to carry the address, but
not all of these lines need to be used.

3) Connections that tell a section what
to do. This set of lines is called a contro!
bus. This bus tells each section whether it
will receive or send information, and what
it should do with the information. Control
signals in a Z80 system all come from the
microprocessor.

4) Miscellaneous connections that pro-
vide power and other signals necessary for
proper operation.

A single-step program-advance circuit,
used to debug the software, and a power-
on-reset circuit are shown on the schematic
diagram. The power-on-reset circuit is
needed to ensure that the microprocessor
always goes to a known state when the
power is applied.

170 Circuitry

At specified times, the processor has to
communicate with a keypad, a display and
the synthesizer itself. The Z80 has special
instructions for performing 1/0 operations,
but these instructions still must be matched
to the circuifry that-surrounds the
Processor.

The keypad 1 used was originally built

to be part of a calculator, and was pur-
chased as surplus, The keypad was wired
up as a set of SPST switches in a rec-
tangular array, as shown in Fig. 3. The
keypad is scanned by grounding one row
at a time and seeing which (if any) column
has a ground on it. If no column has a
ground present, then no key is pressed, If
a column is grounded, the key can be iden-
tified by which column the ground ap-
peared in, and which row was grounded
when that happened. By scanning the
keypad at such a high rate that any delay
in recognizing the key will be wnnoticeably
small, you get the feeling that the computer
is continuously watching the keypad.

Likewise, the LED display will have only
one digit lit at 2 time, but multiplexing gives
the impression that all digits are con-
tinuously illuminated by using a high scan-
ning rate to take advantage of the per-
sistence of human vision. Both the keypad-
and display-scanning techniques are widely
used in pocket calculators.

To communicate with the synthesizer,
the three output lines must each be able to
change independently of the times that the
other lines change. This function is handled
quite simply by three flip-flops that hold
the data-bus contents when an output
occurs, This is shown in the synthesizer-
output section of Fig. 3. The synthesizer
circuit itself does not provide any informa-
tion back to the controller, so the only
input comes from the keypad.

There are four [/Q chips in the con-
troller. The CPU needs to have some way
of distinguishing each one: It does this by
using different 1/Q addresses for each of
these chips. Two 74LS138 3- to 8-line
decoder chips are used to direct the chip-
enable commands to the right IC.

Miscellaneous Circuir Details

To aid in troubleshooting the controller,
a small circuit has been included to perform
one instruction, and then to wait for a
pushbutton to be pressed and released
before performing the next instruction.
This single-step circuit is shown connected
to pin 24 of the microprocessor in Fig. 3.

Program Design

A program is a list or sequence of in-
structions that the computer follows to per-
form a specific task. Unlike humans,
microprocessors can only do one thing at
a time, but they can do each operation
rapidly.

The best prograins, like the best circuits,
are put together from sections that do not
have a lot of connections. In transceiver
design, for example, different circuits are
often placed in different metal boxes, with
only the inputs and outputs connected, so
that interaction among sections is
minimized. Likewise, programs are best
designed with simple modules that can then
be strung together to perform the desired
function. Instead of wires or coaxial cable
to connect different modules or sections,
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Fig. 1 — Revised and corrected synthesizer schematic diagram. See Aprit 1984 Q8T for more information.

NEW FREQUENCY

TRANSFER %

Fig. 2 — Controller-output signal waveforms
on the lines to the synthesizer.

HIGNAL LEVELS REMAIN CONSTANT UNTIL
NEXT FREQUENCY IS SENT

program sections communicate by placing
numbers in certain memory locations,
somewhat like communicating with vour
neighbors by leaving messages at their
doors.

There are several major program

16 0sT=

modules used in my controller:

1) Main program — selects which of the
other modules is used.

3) Memory-clear mocdule — makes sure
that we start with zeros in every RAM loca-
tion used.

%) Display-driver module - sends one
digit to the LED display.

4} Keyboard-scan module — checks to
see if a key is pressed; if so, it reports which
one.

5} Decimal-to-binary
subroutine.

6) Module to send frequency data to the
synthesizer in binary form.

Each of these modules is composed of
smaller sections. For example, the module
that sends the frequency to the synthesizer
uses one section to send a “‘zero”’ to the
synthesizer, and another to send a *“one™
to the synthesizer. In turn, each function
is built up out of individual instructions.

With this idea in mind, look at Fig. 4.
This diagram is the programming
equivalent of a block diagram. 1t’s called
a flow chart. Unlike a block diagram for

conversion
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Table 1
Controller-Program Memory Map

Address Range  Contents

$0000-587 FF ROM (program and tabies)

$0008-50037 Main program

3100-5010D Memory-clear subroutine

$0200-50218 Display-scan subroutine

$8300-30338 Keyboard-scan subroutine

$E380-$Q3AT Subroutine to convert
keystroke to decimal

$400-30412 Subroutina to convert
decimal to seven-segment
display

$O480-504AA Subroutine to shift display
digits during entry

$0500-50535 Subroutine to send hinary
frequency data to
synthesizer

$O600-$060E Delay subroutine

$0626-50687 BGD-to-binary conversion
subroutine

30700-307AF Unused ROM space

$67BA-$07C4 Decimal-to-binary

conversion-factors table

307D1-$587FR Keycode translation table

$OTF1-$07FF Seven-segment display
translation table
$P800-$0F FF RAM
$0602-$0807 Display memary
$0508-5080F BCD frequency memory
$0810-50816 Intermediate results
50817-30819 Binary frequency data
50R20-SPFFF Unused RAM space

a piece of electronic equipment, only one
block can be working at any instant. Since
only one block can be working, the com-
puter has to store the resuits at each block,
s0 that they will be available when needed.
Where is each number stored? The diagram
that gives this information is called a
“memory map,”” and the map for this con-
troller is shown in Table . 1T have
attempied to make much of this program
“table driven’ so changes will be relatively
easy to implement if you want. (*“Table
driven’’ means that all the information the
program uses for a particular function is

stored in a single, unbroken area of
miemory.)?

Construction

Like the digital frequency synthesizer this
unit controls, my controller uses wire-
wrapped construction.® The keypad and
displays were built on separate boards to
make it easier to mount them where I
wanted when [ put it in a chassis.
Preassembled flat cables with dual-in-line-
package (DIF) plugs connect the keypad
and display to the main computer board.
[ bought these at the local Radio Shack

store. The supply voltage for each IC is
bypassed with a 0.0i-4F capacitor. No
other special construction techniques are
required.

Access to an EPROM programmer is
necessary if you plan to program the
EPROM yourself, Many distributors of
electronic components offer programming
as a service, and computer stores will also
often perform programming services for a
fee. You might even find a local computer
hobbyist who would be willing to program
the EPROM for you. Alternatively, you
can purchase a preprogrammed EPROM
from A & A Engineering (see note 3).

One possible problem area is the keypad.
If your keypad has different connections
for the various keys, the table in EPROM
that tells which key was pressed for each
possible code will have to be corrected to
match your keypad. Since there is no
standard, you will either have to write vour
own conversion table to replace KCTBL,
or use individual keys and wire them ac-
cording to the diagram shown in Fig. 3.

Debugging

Ideally, the controller will work perfectly
the first time you turn it on. In the real
world, it seldom turns out that way,
however. [ debugged my unit largely with
the help of a logic probe and puiser
manufactured by OK Instruments, with
occasional use of a triggered oscilloscope.
If your unit does not work when first
turned on, verify that there is + 35 V at the
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Fig. 3 — Complete schematic diagram of the
controller circuit. Notice that the clreuit has
been designed to accommodate up to 32-keys.
but you can use a keypad with as few as 12
keys (o through s, enTER and cLear), The display
is a 6-digit, 7-segment LED unit.
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Fig. 4 — A simple flow chart for the controlier
program.

supply pin of each 1C. Mext, be sure the
clock waveform is present on the Z80 clock-
input pin, and that it is of the proper
voltage.

Once the required driving signals are
present, proper operation of the CPU must
be checked. To do this, use a logic probe
or scope to verify the presence of a
negative-going pulse at the keypad. If this
is missing, use the RESET and SINGLE-STEP
controls to check for the presence of the
proper signals on the address and data
buses. If these are not the same at each
chip, check the bus connections to those
chips. Once the keypad strobe is present,
verify the presence of sirobe pulses at the
display. If the keypad can enter numbers
correctly into the display, output can be
checked either on a scope or by using a
logic probe to check the signals at the out-
put of the serial-to-parallel shift registers
in the digita! frequency synthesizer. A
reminder, so | don’t scare you away by all
this talk of debugging: Knowing that you
have a functioning program in EPROM to
begin with provides an immense advantage
in debugging.

Conclusion

There are unused keys on the keypad and
a lot of unused memory space in the
program memory chip (U3), so several
features conld be added for just the cost
of reprogramming the 2716 EPROM.
These include a scan feature, the ability to
store a large number of frequencies (for

nets, skeds, and the like), or the ability to
use a dial similar to that of traditional rigs.
Only your imagination and programming
skills need limit what you can do with the
synthesizer. This project is a good way to
improve both.

The combination of the digital frequency
synthesizer and controller ¢nables an
amateur who enjoys construction to obtain
the henefits of a high-quality, low-phase-
noise, stable signal source that is convenient
and easy to use. There are many applica-
tions for this system. [ hope my articles
generate interest in experimentation with the
digital frequency-synthesis technique and
some further refinements in the equipment,

Notes

‘B, Williams, A Digital Frequency Synthesizer,"
ST, April 1984, pp. 24-30,

A commented assembly-code listing is available
from ARRL for $2.50. Circuit-board etching
patterns are also available for $2.50, If you want
both packages, the cost is $4.00, Send your request
to ARRL Technical Department, 225 Mamm 5t.,
Newington, CT 06111, Mark the outside of the
envelope: Williams Synthesizer. Be sure to specify
whether yor want the program listing, the etching
pattern, or both, Please print your name and address
clearly on your request,

*Circuit boards and complete parts kits for both the
synthesizer and controller projects are zvailable
from A & A Engineering, 7970 Orchid Lir.,
Buena Park, CA 90620, tel, 714-521-4160. A
complete synthesizer kit costs $i56.75, and a
complete controller kit is $39.65. A double-sided
FR-4 ¢poxy circuit board for the synthesizer
costs 516,40, and & board tor the controller
sells for the same price. A & A has programmed
EPROMs for both projects, and will sell just
the parts you need. Prices subject to change.
Contact them $or currant pricing information, @8%1

DGM ELECTRONICS
DGM-1 RTTY/CW COMPUTER
INTERFACE

.1 This modem is designed to connect be-
tween vour radio equipment and computer
to provide RTTY and CW reception. Ac-
cording to the manufacturer, the DGM-1

. N, =
[}

will work with almost any RTTY/CW soft-
ware available, The unit uses active audio
filters for the mark and space frequencies,
and the demodulator section is preceded by
a band-pass filter to provide adjacent-signal
rejection, The CW-filter center frequency
is about 800 Hz. A three-pole post-
detection filter improves the signal-to-noise
ratio of the incoming signal.

Front-panel push-button switches are
used to select one of three shifts: 170, 425
or 850 Hz. The shift sense is reversible. An
LED bar graph and mark/space LED in-
dicators are used as tuning indicators; scope
outputs ate also available. A function-
generator [C produces a stable, sing-wave
AFSK output, and the DGM-1 can also key
FSK inputs. Automatic or manual PTT
control can be selected by a front-panel
push-button switch.

The rear panel has positive and negative
CW key-line outputs. There’s a five-pin
10 connector for TTL-level interfacing,
and provisions for RS-232-C level inter-
facing as well.

The DGM-1 is housed ina 14 = T
7-in (38 = 178 x 178-mm) HWD alu-
minum enclosure and powered by a [17-V
ac wall transformer, included with the in-
terface. Price class: $150. For more infor-
mation, contact DGM Electronics, Inc.,
787 Briar La., Beloit, WI 33511, tel
608-362-0410, — Paul K. Pagel, NIFB
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s your lament a common one — no
I room for an effective DX antenna on

160 meters? This complaint is voiced fre-
quently by amateurs who live in urban
areas, or who are programmed toward
horizontal wire antennas, But, a number
of successful top-band operators have
adopted the philosophy, ““If you can’t go
out, go up!” It is o secret that a physically
short vertical antenna is generally more ef-
fective than a horizontal antenna that is
close to the ground electrically, at least for
DX work.

My 4X array is electrically rotatable. It
is compact and is effective as a low-angle
radiator. Let’s examine how my antenna
evolved from some basic designs. [ will also
cover the pragtical details of construction
and system performance.

The Tilted Ground-Plane Look

The tilted ground plane is almost iden-
tical to the usuai vertical. The physical
format of this antenna resembles a four-
conductor ground plane. The major dif-
ference is that the radiating elements ¢lt up
toward the supporting structure. The 4X
array contains four sloping ground planes.
Each of the slope wires is 100 feet long.'
They are supported at the high end by an
80-foot tower. A four-element, 20-meter
Yagi antenna is atop the tower.

Each of the sloping wires is fed separate-
ly near ground by means of a tapped-coil
matching device (Fig. 1) that is returned to
radial wires and ground rods. In effect,
each radiator is a8 ground-plane vertical
antenna that is slightly less than 0.25

'Notes appear on page 43. .
“P.0. Box 15, Gan-Yavne 70850, srael

.\.

Build a 4X Array
for 160 Meters

Low-angle radiation and electrical rotation

of directivity are the
vertically polarized

5

DX, this system
secret weapon,

By Riki Kline,* 4X4NJ

wavelength. The matching inductor pro-
vides resonance and effects an impedance
match to the coaxial feed line.

I believe that the metal tower and
20-meter antenna may possibly be function-
ing as a reflector because the Yagi anten-
na and tower combined with ground wires
are resonant slightly below 1.8 MHz.

Two Tilted Ground-Plane Verticals
in Phase

I had excellent results with one sloping

features of this
top-band antenna.

If you are interested in 160-meter

could be your

vertical. Next, [ installed a second system
in the opposite direction. Switching be-
tween the two antennas (north-south
sloping radiators) showed considerable
front-to-back ratio (a relative reading of
15-20 dB). Subsequently, [ connected the
two antennas in phase. This gave a bidirec-
tional pattern, east and west. Although I
did not gather extensive data on the per-
formance, I observed a 6-dB signal im-
provement with stations about 700 miles to
the east. Some of you may want to explore

o
/ /
Fig. 1 — Basic tilted ground-plane vertical. 7 //
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the possibilities further. Fig. 2 shows the
details of the two-element phased system.

The 4X Configuration

Two more tilted ground-plane verticals
were added, thereby providing east-west
sloping radiators (Fig. 3). A switching and
phasing arrangement was added to my 4X
array. lt allows me to feed any of the slope
wires separately, adjacent pairs in phase,
or all four wires in phase. When using ad-
jacent pairs in phase, maximum radiation
is along a linc that bisects the angle between
the two antennas (NE, BE, SW or NW
directions). When I feed all four wires in
phase | note that the radiation is essentially

22 OsT=

omnidirectional, All of the unfed radiators
are resonated to serve as reflectors. This
concept 18 described in The ARRL Antenng
Book.* My switching network is shown in
Fig. 4.

Phasing Networks

Most phasing methods call for long
lengths of non-30-ohm coaxial cable.? |
found this economically prohibitive. This
negative factor inspired the approach  am
using.

Each of my radiators is fed by means of
115 feet of RG-213 coaxial cable (formerly
RG-8A /U 50-ohm line), The coil at the
base of each wire is adjusted for the same

resonance and SWR as the remaining three
coils. The verticals to be fed in phase have
their transmission lines <onnected in
parailel through a suitable network for
changing the reflected impedance back to
50 obhms. My networks are shown in
Figs. 7 and 8.

Tapped-Coil Matching

By using inductance and no intentional
parallel capacitance for my matching coils,
[ am able to obtain greater effective anten-
na bandwidth because of reduced Q. Stray
capacitance and antenna capacitance to the
tower and ground are present, however. Al
electrical connections are soldered. A
simple rain cover is used over each coil to
protect it from moisture and dirt. The
absence of switches, variable capacitors and
rotary inductors enables construction of a
highly reliable matching system without the
need for weatherproof boxes.

This system is relatively easy to tune to
obtain nearly identical performance from
each antenna branch. This becomes a
necessity when using ““brute-force” parallel
feed in the phased-pair and omnidirectional
modes. Otherwise, the power distribution
and phasing would be disturbed. This
would distort the radiation pattern. Large-
diameter, heavy-conductor, air-wound coils
are best for this job. Two of my coils are
made from silver-plated 4-inch-diameter
copper tubing. The two remaining coils are
made from large, flat conductor material
of the kind found in some rotary inductors.

I used a dip meter to adjust the coils for
resonance {coaxial cables disconnected). My
coaxial cables were tapped initially one third
of the way up from the ground ends of the
coils. Final tap placement is made while
feeding power to the antenna and observing
an SWR meter. Alligator clips make this an
easy matter to accomplish. When the SWR
bottoms gut at the same frequency for all
four radiators, remove the alligator clips and
solder the coil taps in place. 8ome interac-
tion between the four antennas will occur,
so make certain that all of the taps are where
they belong before soldering them.

Reflector Tuning

The radiators not heing fed are used as
reflectors. This is done by switching small
inductors in parallel with the ends of the
couxial feed lines. My inductors contain
three or four turns of no. 16 wire wound
around the center part of a 3./8-inch-
diameter ferrite rod from a built-in AM
broadcast receiver antenna. The coils are
adjusted to give a resonance that is four
percent Jower than the resonant frequency
of the radiators.

Ground Conditions

The efficiency and performance of the
antenna depends on the quality of the
ground system. Note 3 provides a good
reference for ground systems, and a bibli-
ography. Each of my radiators is worked
against a counterpoise that contains two or
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three 44-wavelength wires, bent to fit in the
boundaries of my property. In addition, I
use a £0-foot rod in the ground. Water pipes
and all other available underground metal
objects are tied to my ground system. You
should try to extend your radials in the

Fig. 5 — Chart that shows SWR versus
frequency in kilohertz.

— .
Figee
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Fig. 6 — Directivity pattern of the array. The
pattern is a composite average of
measurements made while receiving 10
different stations. There is no apparent
difference between the two directive modes =
single radiator or phased pair.

O¢c Caz O as

Fig. 7 - Phased-pair matching network. G is a
1000-pF variable, rated at 1000 V or greater.

L is 30 airwound turns of heavy conductor
(see fext), 7 incheas long and 31 inches in
diameter.

direction of the preferred radiation.

Insulators

The top ends of the radiators contain high
RF voltage. 1 use 15-inch-long Plexiglas®
strips as insulators, after having problers
with B-inch-long commercial plastic in-
sulators. Moisture and air pollutants caused
these problems. The present insulators need
to be cleaned periodically. High-quality glass
insulators of the type used aboard ships
should be excellent and, with luck, should
not require periodic cleaning.

Receiving

The antenna directivity enhances recep-
tion by rejecting signals from unwanted
directions, [ was encouraged when 1 com-
pared my 4X array to an 300-foot un-

{continued on page 43)

February 1985 23



Sime T
fUGLY, BuT )
L IT MoRks
N GREAT] A

et

A
i

———

NP

e

e

as it become too ““trendy”’ to load
your operating table with store-
bought ham gear? Perhaps you’ve
been wishing for an escape {rom commer-
cial design, and have been wanting to build
something yourself, If so, you have the
makings of a frue radio amateur!
Historically, there have been two sides to
the Amateur Radio picture, Experimenting
represents one facet of our pastime,
Operating, which seems to be the dominant
factor today, is the other part.

Newcomers may not be aware that there
was a time when most hams designed — or
duplicated the designs of other hams — and
built most of their station equipment. It
was not necessarily through need that this
was done. There was pride in having a sta-
tion that was the product of one’s own
hands and thinking. Commercial gear was
available in those times, and its cost was
not prohibitive in the general sense,

I would be derelict in my reporting of
events if [ did not say that most homemade
radio equipment wis large — even huge —
by today’s standards. A so-called all-band
HF transmitter-often stood in a 6-foot relay
rack,' even when the dec input power level
was only 200 or 300 W. The power
amplifier deck generally had a window of
glass or screen through which the operator
could monitor the color of the tube plates.
If they glowed too brightly, there had to
be a problem of some type!

Perhaps the trend toward commercial
gear was stimulated by the availability of
such early rigs as the Collins KWM series
transceivers. The influx of other American
and foreign transceivers that followed is no
doubt a strong factor in the shape of things

‘mm o= in x 254 m = ff x 0.3048.

*ARRL Contributing Editor, P.O. Box 250,
Luther, Ml 49656
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Beating the High
Cost of Parts

today. The ham station today is compact
and orderly, and transceivers lend
themselves readily to portable operation.
Furthermore, few amateurs could hope to
package a |00-W station in as small a box
as the manufacturers do, Even if this were
possible, the cost of buying parts in small
quantities would far exceed what we pay
for a store-bought transceiver., Hams
nowadays seem restricted to building ac-
Cessory gear, such as keyers, Transmatches,
antennas and linear amplifiers. [ would
guess that less than 10% of American
amateurs are traditional buildersyat this
time. When I was first licensed (1950},
80-90 percent of the hams built their own
stations, exclusive of the station recefver
and CW key. Many wound their own fila-
ment and plate transformers! A hidden ad-
vantage to all of this was constant technical
discussions on the air --- one could learn
new principles and theory from talking to
experienced amateurs.,

The high cost of small parts, minimum-
order fees, unavailability of many common
parts and long delays in receiving parts that
we order have contributed greatly to the
slowdown in home-project building. [n an
earlier installment, we discussed sources for
inexpensive mail-order components, Now,
let us examine ways to fabricate many parts
at home from ordinary materials. [ hope
this will help to inspire you to get involved
with circuits.

Equipment Appearance

i have talked to some hams who refuse
to build equipment because “‘My
homemade gear looks awful.”* On the other
hand, { have seen many pieces of home-
built equipment that rivaled the profes-
sional appearance of commercial gear. The
irony is that the ugly unit often functioned
as well as or better than the fancy item! [
have built many a dreadful-looking
monstrosity in my day, but 1 was always

Who says home-built gear is too
costly? Ingenuity and a bit of
craftsmanship can unlock the

door to economical projects you

can create in your home workshop.

By Doug DeMaw,* W1FB

proud of the way it “*played’” after the bugs
were worked out.

Noted QST author Wes Hayward,
W7ZOI, prefers what he calls ““ugly con-
struction” because it permits fast and
econormnical product development. This can
be especially important when we choose to
conduct experiments prior to building a
final model of a station item. To this end,
[ believe strongly in the old saying, *You
can’t judge a book by i1s cover.”” Some of’
us aren’t gifted when it comes to doing
crafis, but it is still educational and satis-
fying to assemble a circuit and get it to
work. I hope you will not avoid equipment-
building simply because you lack artistic
inspiration.

What About Cabinets and Chassis?

If you've checked the cost of factory-
made metal cabinets [ am sure you've been
astonished at the high prices! Worse still,
most of the lower-cost imported units are
fashioned from what seems to be paper-
thin aluminum or steel. The panels bend
too easily, and it is hard to drill holes in
the metal without creating a concave hole
with burrs around the edges.

Do we have alternatives to commercially
made enclosures? You bet we do! For
example, consider the box shown in
Fig. 1. | put this enclosure together to show
you the simplicity of PC-board construc-
tion. PC-board material is readily
available, and it costs very little, especially
at flea markets.

Variety stores abound with office prod-
ucts and housewares that serve admirably
as equipment cases. Metal recipe boxes
(Fig. Z) are entirely acceptable as housings
for small projects. The cover can help keep
dust and moisture from the front panel
when the equipment is used afield. A
rubber band around the entire recipe box
will keep the cover in place during tranpsit.

Numerous sizes and shapes of office file



Fig. 1 — A 21 x 214 x S-inch cabinet made from double-sided PG
board materlal. The wails are joined by flowing a solder seam along
them whera they meet one another. Paint, contact paper or Farmica
may be used as outer decoration. Alternatively, the copper surfaces
outside the box can be polished with steel wool, after which a spray
coating of clear lacquer may be applied to prevent tarnishing. The
example shown here was treated in that manner.

boxes are available at fair prices. The metal
is generally quite thick and rigid, which
makes the boxes ideal for larger projects
— especially those that contain heavy
components,

If you need only a metal chassis on which
to assemble a project, don’t fail to consider
one of the many baking tins that are found
in variety stores. If a panel is needed, buy
an aluminum cookie sheet and cut one to
the desired size. Galvanized furnace ducting
is also a suitable material for making panels
and small boxes. It is not uncommon to ob-
tain scraps of ducting steel from a local
plumbing and heating shop. Many times
the owner will give them to you free of
charge!

I have made many large and small
cabinets from wood, If shielding was
necessary, I lined the cabinets with hobby
copper sheeting or furnace-ducting metal.
[ have heard of using aluminum foil as
shielding: It can be glued to the inner walls
of a wooden cabinet.

Improving the Appearance

Methods of improving the outward
appearance of homemade cabinets and
panels are obvious to some of you. But, if
you are just getting into the building of
ham equipment, some techniques may
not have occurred to vou,

[
B
B
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metal screw,

Perhaps you may not care for the ap-
pearance of raw copper on the outer sur-
faces of a homemade PC-board box. The
options are (1) paint the box; (2) use con-
tact paper on the outer walls: (3) glue pieces
of Formica® to the box walls. Free scraps
of Formica can often be obtained from a
cabinetmaker, or a house builder.

Painting presents some special problems
if we are to have a surface that endures.
Spray-can enamel or lacquer over a raw
metal surface will seldom withstand abuse,
and scratches will eventually spoil the ap-
pearance. This is the method [ have
adopted for ensuring a lasting surface:

1) Lightly sand the surface with
medium-grade emery cloth or sandpaper.
Make sure you apply an even motion in
only one direction. Do not use a circular
motion, Sand the surface until small
grooves appear in the metal.

2) Wash the sanded metal with hot water
and soap. Rinse with clear, hot water. Do
not handle the clean metal with your bare
skin.

3} Dry the metal in an oven, or use a hair
dryer. Continue to avoid touching the
metal with your fingers {oil prevents paint
from sticking}).

4) Apply successive thin coats of spray
paint to the metal, and allow each coat to
become tacky between applications. Hold

Fig. 2 — An example of a recipe-box cabinet. This unit was built many
years ago by the author. It is a two-band, 2-W QRP CW transmitter.
The chassis for the circuit is a U-shaped piece of aluminum. The lower
chassis lip is affixed to the bottom of the bex by means of a sheet-

the spray can at least 1 foot from the work,
Apply paint in a slow, sweeping motion to
ensure an even application of paint.

5} Allow work to dry thoroughly by in-
serting it in an oven set 10 WaRM. You may
air-dry it in a dust-free room, but this will
take longer.

6) A coating of clear polyurethane var-
nish can be added after the paint is
thoroughly dry. This provides a tough
outer coat.

All holes should be drilled or punched
in the cabinet or panel before it is painted.
To prevent paint from reaching the inside
of the cabinet through the holes, place
strips of masking tape or ducting tape over
the holes on the inner walls of the panel or
cabinet.

It is wise to select a paint color that
matches the colors of Dymo® tape so the
function labels will match the panel’s color.
Tape-label machines make it possible to
produce attractive labels quickly and inex-
pensively. Use a carpenter’s square to en-
sure that the labels are level when affixed
to the panel.

The Mechanics of Cabinetmaking

Let’s start with PC-board enclosures.
How may we cut the material to size? Ob-
viously, few of us have access to an in-
dustrial sheet-metal shear, so we must
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DIPOLE CENTER BLOCK B

Fig. 3 — A dipole center insulating block made from scrap plastic that was purchased from an
industrial plastics supplier. The small section of ptastic near the bottom of the unit is used to
clamp the 300-0hm TV ribbon o the block. This homemade insulator cost ahout one fourth the

price of a comparable commercial unit,

adopt other methads for cutting PC board.
Rule no. [ is to avoid phenolic-base PC
board unless vou plan to cut it with a saw.
If you try to shear it, it will chip and shatter
along the cut edge. Glass epoxy board will
not react that way. It is easy to cut, and
a smooth edge will result.

1 acquired a heavy-duty paper cutter that
has a thick blade. It works very well for
cutting epoxy PC board, provided the
board material is not excessively thick: Too
much pressure will damage the cutter
mechanisms. Alternatively, a Dremel
hobby saw can be used effectively for cut-
ting all types of PC board. I do not recom-
mend the use of a paper cuiter for metal
work. The hobby saw, however, will do a
fine job with metal sheeting. Always use
a square to lay out the cabinet sections.
Make ali measurements to a tolerance of
164 inch or less. This will ensure that the
cabinet sections match, thereby providing
a square or rectangunlar finished product.

After the PC-board pieces are cut, warm
up a 40-W pencil-type soldering iron (a
{00-W soldering gun can also be used).
Clean all surfaces of the PC-board sections
with fine-grade steel wool while the iron is
fieating. Cleaning will aid the adhesion of
the solder.

Mate two walls of the hox to be as-
sembled. Try to place them at exact right
angles to one another, then place a drop

26 N5t

of solder at two points where the seam will
be. With the walls attached temporarily,
check the 90° alignment with a square, If
the angle is not 90°, exert slight pressure
on the walls to align them (the solder will
bend somewhat). Following this alignment
step, apply a thin bead of solder along the
entire joint surface of the inner wall. Con-
tinue to add box sections while observing
the foregoing procedures.

After the completed box has cooled, you
may chip away the larger deposits of resin
with a knife blade or screwdriver. The thin
layer of resin can be washed away with a
small paint brush and gasoline. (Use
cautionl)

The outer seams of the PC-board box
will be somewhat ragged and sharp. A
medium-grade metal file can be used to
slightly round these outer seams. Single- or
double-sided PC board can be used for
box-making. Double-sided board offers the
advantage of double shielding for critical
circuits.

A completed PC-hoard enclosure can be
painted, covered with contact paper or
finished with Formica. If Formica is used,
apply a coating of contact cement to both
surfaces before affixing the Formica cover
panels, Clamp the sections in place until the
glue has dried.

Plastic feet can be added to the bottom
of a homemade box to prevent scratching

a desk surface, They will also help to keep
the equipment from slipping about on the
operating table.

Metal Cabinets

Since metal sheeting bends easily, there
will be no need to solder each wall to the
adjacent one. Three surfaces can be formed
from one piece of metal (bottom and two
sides, for exampie). The remaining wall or
walls can be soldered to the main assembly.
A 100-W {or greater) soldering iron is
recommended when making boxes from
sheet steel or brass. A propane torch is also
suitable for this type of work. In order to
ensure squareness, follow the principles of
cabinet-making that are listed for PC-
board material. Do the same for applying
a finished look to the outer portion of a
metal cabinet,

Aluminum is not easy to soider, although
with special flux and solder it can be done.
Therefore, it will be easier to form lips on
some of the edges of the sections. These lips
serve as connection points for the bhox
walls. Sheet-metal screws can then be used
to join the cabinet sections. 1f perfect
shielding is not a consideration, you may
abrade the mating surfaces with coarse
sandpaper, then glue the surfaces together
by means of epoxy cement.

Metal Bending at Home

Here lies another sticky wicket for the
ham who wants to make gear in his or her
workshop: How to bend sheet metal
without access to a commercial bending
machine? My most common technique is
to place two strips of oak wood (or some
equally hard wood) in my mechanic’s vise.
The metal is placed between the wood strips
(and aligned with a square). I exert even
pressure on the metal with both hands to
form the desired bend. Another technique
I have adopted is to clamp the sheet metal
to the surface of my workbench, using a
piece of hardwood between the metal and
the clamp’s upper finger. The edge of the
bench serves as the lower plate of this
homemade bending brake. Two pieces of
angle iron can be used to fashion z fine
homemade bending brake. If you have
mechanical skill, this should be an easy
device for you to construct.

Other Ways fo Save Money

Take, for example, the matter of anten-
na center blocks and end insulators. Have
vou priced a quality insulator lately? The
cost is startling! Many amateurs of
vesteryear made antenna insulators tfrom
wood. The homemade insulator was boiled
in canning wax for a length of time to im-
pregnate and protect the wood from
moisture and to retard deterioration. There
is no reason this method can't be used
today. This type of insulating material is
especially useful at the center of a single-
band dipole, where the impedance is low
(low RF voltage point). Wooden end in-
sulators are suitable at the voltage ends of



an antenna if they are made 6 or more
inches in length.

Plastic clothespins, hair curlers and a host
of other plastic objects are fine as antenna
insulators. I have even used ceramic strips
that were designed for edging around the
tops of hathtubs, I find that this material
can be drilled if you don’t mind sharpen-
ing your drill bit after completing the job.

Many plastic supply outiets have scraps
of leftover material that can be purchased
at low prices. Check your Yellow Pages for
nearby sources. Fig. 3 shows a rugged
center block | made from surplus plastic.
1t is designed to accommodate 300-ohm TV
ribbon line as the feeder. A similar format
can be followed for coaxial cable. The
hold-down plastic strip {for the feed line)
can be replaced by a wooden block when
using coaxial cable. A groove can be filed
in the wood to ensure 2 snug fit for the
coaxial line when the hold-down strip is
tightened into position. A center block of
this type is satisfactory for inverted-V or
horizontal dipoles.

Capacitors and Resisiors

It is not unusual to find that we lack a
specific value of resistance or ¢apacitance
when building a project. To obtain the
value we need, we must often buy five or
more capacitors or resisiors in a package.
This is not cost-effective!

1f you have a near-value resistor on hand
{lower in ohmic value than desired), you
may carefully file the side of the resistor
until the resistance increases to the required
value. You can observe your progress with
an chmmeter. This method applies only to
carbon-composition resistors. A drop of

epoxy cement will nicely seal the wound on
the resistor.

In a similar manner, we may alter the
value of disc-ceramic capacitors. To obtain
a particular capacitance value, take the next
highest value of capacitor and carefully
snip away an outer edge with diagonal cut-
ters until the value drops to the required
amount. You will need a capacitance
checker to perform this feat. Again, the
wound can be sealed with cement. A ham
acquaintance of mine refers to my altered
capacitors as ‘“*DeMaw precision
capacitors.”” I'm not sure he is enthralled
with my technique, but it does work!

Some Final Comments

In effect, this has been an expanded Hint
and Kink with the purpose of offering ideas
and encouragement for the home construc-
tion of amateur equipment. We hams have
ingenuity, and this virtue should be exer-
cised routinely in our wonderful pastime.
There is no rule that says our equipment
has to look professional. The important
thing is that we built it, and that it functions
correctly.,

Aside from the pride that comes with
operating homemade gear, we continue to
learn about circuits and their performance
when we build projects. | hope these sug-
gestions for cabinetmaking and relatad sub-
jects will help you to cut the cost of your
future projects. Examples of vour work
may be excellent candidates for QST
Strays. Or, if vou know simple procedures
that have not been covered in this article,
consider submitting your ideas (o the QST
Hints and Kinks editor for possible
publication. &1

Strays -8f

1 would like to get in touch with...

1 anyone with a schematic diagram or a
manual for a Boonton 160A Q meter.
James T. Hanlon, WBKGI, 5560 Linworth
Rd., Worthington, OH 43085,

[71 anyone with information on modifying
the 1ICOM-720A transceiver for CW at
higher speeds. J. F. Smith, Jr., N2DHW,
150-41 32nd Ave., Flushing, NY 11354,

{1 anyone with an owner’s manual or
schematic diagram for a Cosmo Industries
Cosmophone 35 transceiver. Joseph
Tourville, WAISAR, 18 Redwood Dr.,
Bristol, CT 06010.

(1 anyone with a manual and schematic
diagram for a Miller 90505 Secondary Fre-
quency Standard. Keith Petersen,
WAIYWK, 817 Minnesota Ave., South
Milwaukee, WI 53172.

[ anyone with a schematic diagram or
manual for the Regency ATC-1 mobite
ham band converter, Jeff Rininger,
KAGZBU, 920 N. Fifth St., San Jose, CA
95112.

'] anvone who has a service manual and
circuit diagram for a WWII Hammerlund
Super Pro 120 Communications Radio
Receiver. R, K, Joshi, VU2RWZ, 1.T.C,

Flats, 1/3, Lavelle Road, Bangalore 560
001, India.

1984 ARRL INTERNATIONAL DX
CONTEST

[T These donors to the 1984 ARRL Inter-
national DX Contest were inadvertently left
out of the October write-up: USSR Single-
Operator All-Band plagques: CW
WI1DA, KIKI, NR4V, NC5K, K5VWW,
W6LSQ, KINW, SVAAA, KOBJ, WHZV;
SSB — WIDA, KBIFK, K1KI, WA2VUY,
KD4PP, NCSK, KSVWW, KM7E,
WDSCRY, W@ZV. The low-power
(150-W)} CW plaque, won by N8II, was
donated by the Wireless Institute of the
Northeast. The low-power phone plaque,
won by WA4PFN/2, was donated by the
Rochester DX Assn.

GATEWAY: THE ARRL PACKET-
RADIO NEWSLETTER

3 Gateway (No. 9}, the newsletter for
packet-radio enthusiasts, recently carried
these items:

* Automatic packet-radio message
forwarding

¢ Reports on Fast and West Coast
networking

® Report on AMSAT/ARRL packet-
satellite experiments

» The latest news on this wonderful
mode,

Grateway is edited by Jeff Ward, KBKA,
and is published every two weeks, The
special subscription rate for ARRL
members is $6 for 25 issues; for
nonmembers, %9. There are additional
postage surcharges for mailing outside the
LJ.8.; write to Headquarters for details.

Nest Morth in QST

In caseyou're wondering what you have to.
look forward to in a month, here's a preview
of March QST:
* Those who have discovered the joys of
the 1296-MHz (23-cm} band (or are waiting
for an excuse to do so) will want to build
the 250-W-output amplifier described in a
March article. (Part 2, covering some ac-
cessories, will appear in & iater issue.)
* Speech synthesls, now used widely in
new cars, wili prove useful around the
shack, as well. A March article provides all
you nead to know to put together an easy-
to-build speech synthesizer.
= Beginners will find interesting reading in
an article giving the straight dope on
diodes.
* Those who spent a couple of fall
weekends trying to sheoot the moon will
want to digest the results of the Eighth
ARRL International EME Competition.
And, all the regular features you've come
to expect (and enjoy) will also be coming
your way in March QST.
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Try a

“Dopplequad”
Beam Antenna
for 2 Meters

Loop antennas have taken many
useful forms in Amateur Radio. Here

is still another twist in loop-antenna
design. Simplicity, low cost and good
performance keynote the K8KK design.

By Keith Kunde,* K8KK

beam, is an interesting variation of

quad antenna design that seems to
have originated in Germany several years
ago. German amateurs have done con-
siderable development on this design.

[ became aware of the twin-quad system
through a description of it in The UHF
Compendium, by Karl Weiner, DJ9HO.!
The twin quad has attributes that make it
an attractive choice for the VHF and UHF
bands:

1} Horizontal polarization and refatively
narrow vertical beamwidth help reduce
noise pickup,

2} Hairly broad horizontal beamwidth
(over 60 degrees at the half-power points)
allows coverage of a large sector while pro-
viding the directional qualities of a beam
antenna.

3) 9-10 dBd relative gain with good
frant-to-back ratio.

4} Simple feed requirements allow direct
coaxial cable attachment with low SWR.

5} Compact, lightweight and easy-to-
build design.

As a newcomer to the 2-meter band, I
needed a general-purpose antenna that
could also be used in an attempt to con-
tact the Space Shutitle Cefumbia during the
STS-9 mission. With its reasonably wide
horizontal beamwidth and compact dimen-
sions, the twin quad looked like just the

T he “Dopplequad,”” or twin-quad

‘Notes appear on page 31
“8355 Dalapaoint Rd., Independence, OH 44131

28 N5t

ticket; I immediately began construction.

I will not attempt to explain the theory
that went into the original design of the
twin quad; that already has been done by
others, and a summary of their work may
be found in The UHF Compendium. |
wrote this article for two reasons: (1) to
show the construction details for amateurs
who might want to build the antenna and
(2) to encourage further experimentation
and refinement of the design by those with
more time and equipment than [ have,
Here’s how I built a twin gquad for 2 meters,
and some observations on its performance.

The twin quad consists of two vertically
stacked quad loops connected in parallel.
They are backed by a reflecting plane con-
sisting of three or more horizontal rod-type
reflectors. The driven and reflecting
elements are supported at their center
points by means of a rigid, Hghtweight
frame.

The driven loops are a wavelength in cir-
cumference, Each side of a loop is a quarter
wavelength at the design frequency. A
single one-wavelength quad loop in free
space has a radiation resistance at
resopance of 100 to 140 ohms. In the twin
quad, two loops are connected in parallel,
s the radiation resistance should be about
half that, or 50 to 70 ohms. In the *‘real
world,” the presence of the reflectors, their
spacing from the loops, and other en-
vironmental factors, all have an influence
on the effective radiation resistance of the
antenna., More on this later.

When a quad is made of wire that is a

tiny fraction of a wavelength in diameter
{for example, a quad built for the HF
bands), the sides must be made slightly
longer than a quarter wavelength because
of the lengthening effect caused by forming
the wire into 4 square, as explained by Qrr1.?
When building a quad for use at VHF and
above, however, it is practical to make the
quad loops from copper tubing or heavy-
gauge wire that is a much larger fraction
of a wavelength in diameter. This seems to
cancel out the lengthening effect so the
sides can be made exactly a cuarter
wavelength long.

Caleulate the quad loop dimensions by
using the following simple formulas:

L(gm] = 984/{0\4“;) 1A (Eq. 1)

[,a(mches) ] L(fﬂet]/q'} w12 34 (Eq. 2)
tf you prefer to work with metric dimen-
sions, the equivalent formulas are:

L(meters) £ 300{f(MHz) | Y (Eq. 3)

Liemy = (Lgmy/4) X 100 A/4  (Eq. 4}
Lising these formulas, I designed my anten-
na for resonance at 146 MHz, so each side
is 20.22 inches long.?

The number of reflectors used isn’t
critical, but antenna gain will be improved
somewhat with a larger number. In fact,
a reflecting screen or plate could be used
instead of the rods, but the slight increase
in gain is probably not worth the added



complexity in construction. This is especial-
ly true for a 2-meter antenna with a large
screen. The Germans show designs using
three or seven reflectors in The UHF
Compendium (most of them have three).
I decided to use five reflectors; to my eve,
a twin quad with only three reflectors just
doesn’t look right no matter how well it
works.

The reflectors are slightly greater than
0.5 wavelength long. Use the following
formula to calculate the proper length (the
value of L. was calculated in Eq. 1):

Reflector length (in) =

I(Lyeg = 1.025)72] x 12 (Eq. 35)
For metric dimensions:

Retlector fength (cm) =
{lmy = 1.025)/2] = 100 (Eq. 6)

For 146 MHz, the reflectors are 41.45 in
(105.3 cm) long.

The vertical spacing between reflectors
is not critical, If an odd number of reflec-
tors is used, one can be placed in the center
of the rear frame, with the rest evenly
spaced from the center one. Some sample
reflector-to-reflector spacings (measured on
centers) for 2-meter antennas are shown in
Table 1. The seven-reflector model built by
DB3NP also incorporates director elements
mounted in front of the quad loops; the
spacing shown would require a longer
frame than the three- or five-reflector
designs.

The spacing of the driven elements from
the reflectors can have a significant effect
on the performance of this antenna, I
wasn’t able to derive a formula for pre-
determining the proper spacing during my
limited experiments. The Germans used
driven-element-to-reflector spacings of ap-
proximately 11 inches, but 1 got a lower
SWR reading across the band at 12.5
inches. What effects the wider spacing
might have on gain, front-to-back ratio and
antenna radiation resistance are not known
to me, but the overall performance of the
antenna is satisfactory.

The Framework

The framework that supports the anten-
na elements must be strong enough to keep
everything in place in a stiff wind, Other-
wise, there is nothing critical about it. 1
think the best material to use in making the
frame is 1 x 1 inch sguare aluminum
tubing. You could also try making it of
wood. The frame need only be long enough
to support the quad loops and the desired
number of reflectors. For 2 meters, a frame
62 inches long is about right, This length
has the added benefit of allowing the front
and rear booms, and both cross members,
to be cut from two 6-foot lengths of
aluminum stock. Experimentation will be
easier if the front-to-back spacing can be
adjusted easily. 1 temporarily substituted

Tabie 1

2-Meter Antenna Reflector Spacings
Refl.

No. in Gm  Builder

3 20 51 DLTEM

5 150 38 KBKK

7 11.8 30 DBENP

1- % l-inch wooden cross members of
various lengths during the measurements,
and replaced them with aluminum stock
that was cut to the same length in the final
assembly.

Your first task is to make the quad loops.
To make the loops in the simplest way, you
will need about 15 feet of very-heavy-
gauge, solid-copper wire. The Germans
used some heavy grounding wire, 5 mm in
ditameter, which is about the same as
ne. 4 AWG. The wire can be insulated or
bare, but solid-copper wire in this gauge is
not available everywhere, I suggest that you
try electrical supply houses or scrap-metal
dealers in your area.

If no. 4 wire can’t be located, you can
use Y4-inch copper tubing. This is available
almost everywhere, and sells for about 30
cents per foot. The problem with copper
tubing is that it will kink if you bend it too
sharply. This can be solved with the aid of
a spring tubing bender, commonly
available at hardware and plumbing stores.
These economical tools (I bought one
recently for $1) will allow you to make
reasonably sharp corners, down to about
1 inch in radius, for Y-inch tubing, The
spring bender is used by slipping it over the
tubing so that it overlaps the point where
you want the bend. The coils of the stee]
spring support the tubing walls while the
bend is made, and then the bender is simply
slipped off. If the bend isn’t quite right,
you can put the bender back on and make
further adjustments.

Quarter-inch-diameter copper tubing is
soft, with little structural strength, but it
should serve well enough at 2 meters and
above. The rigidity of the tubing can be im-
proved, however, if you can locate some
no. 6 AWG wire, This wire, alone is a little
too light for 2-meter quad loops, but it is
the right diameter to slip down the center
of Y“%-inch copper tubing. A light coating
of grease or Vaseline spread on the wire will
make this easier; the wire should be bare.
If vou follow this route, make each quad
loop individually and join them later.

With wire-cored tubing, the spring
bender is not needed because the wire will
prevent the tubing from kinking. But a
bending jig of some sort will help you con-
struct square loops. A bending jig can be
made of #4- x 34i-inch wood strips that are
spaced exactly “4 inch apart and screwed
to a piece of plywood. One strip should
have screws only at the ends, so that a C
clamp can pinch the sirips together in the
middle to keep the tubing from slipping.

A short piece of 34-inch wooden dowel,
screwed down at one end of the strips, will
help you get a smooth bend in the wire-
cored tubing. After bending the tubing
around the dowel by hand, place a block
of wood along the tubing (after the point
of the bend) and tap it with a hammer in
order to get sharp corners. Another set of
wood strips, mounted at 90° {o the first,
will help prevent shifting as each bend is
made. Make the jig so that the loops con-
form to dimensions you calculated earlier,
as measured to the outermost edges of the
loops.

When all four sides have been formed,
the ends of the tubing will have to be bent
in the reverse direction at a 45 angle with
spacing of about % inch center-to-center
(Fig ). The ends should then be cut off
squarely, leaving stubs about 4 inch long.
The two loops will be spliced together at
these stubs later.

Loops made on a jig like this will turn
out square and flat, and it doesn’t take
much time to throw a suitable jig together.
Of course, the jig can also be used for solid-
wire loops; just change the spacing of the
wood strips to fit the wire diameter.

An alternative is to make the quad loops
from lighter-gauge wire and to support the

Fig. 1 — Dimensional details for one of the
loop elements tor the twin-quad 2-meter
anienna.

Fig. 2 ~ Structural data for the aluminum
frame used with twin-quad antenna {see text).
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outer corners with some kind of crossarm.
Be aware that in the twin-quad design the
outer corners of the foops are the points of
highest voltage, whereas the corners along
the boom are the current points. Thus, in-
sitlation requirements along the boom are
not too critical, but you need good insula-
tion at the ends of the crossarms to
minimize losses. You might consider
making the entire crossarm trom a good
grade of insulating plastic or fiberglass.
Also, the loops might have to be made
slightly larger than one wavelength when
using smaller wire, because of the length-
ening effect mentioned previously.

Next, make the frame that will support
the antenna elements. [ made my frame and
reflectors entirely from Revnolds
aluminum extrusions (Fig. 2). They are
availabfe in many hardware stores, but you
can make the frame from wood if your
budget won't support the more ¢xpensive
aluminum. Here’s a list of Reynolds extru-
sions vou will need:

.2 no. 4860 T1-inch-square x
0.047-inch wall tubing, 6 feet long

e 2 — no. 1807 3/8-inch-diameter rod,
% teet long

¢ | — no. 1806 3/8-inch-diameter rod,
6 feet long

o] — no. 2420 1 =«
angle, & feet long

"This list provides for five reflectors, You
can omit one piece of no. 1807 stock if you
are going to use only three. Also, the last
item (angle stock) might not be needed,
depending on how you want to mount the
quad loops to the boom and the boom to
the mast. This is discussed later.

While you are buying the aluminum, you
might purchase an aluminum cookie sheet
ithe kind with no sides} to use for making
the gusset plates. A radial-arm saw with a
fine-tooth blade is excellent for cutting
aluminum. A carbide-tipped blade is even
better if you will be doing a lot of cutting,
Otherwise, a hacksaw and a pair of snips
will do the job. I cui both pieces of the
square tubing to a 62-inch length. This left
two pieces about 10 inches long to be used
as cross members.

Cut the rod stock to length for the reflec-
tors. If vou should make a mistake in cut-
ting these, make them a little too long! Drill
{no. 29) and tap a hole for a no. 8-32 screw
at the center point of each rad. Use plenty
of oil while tapping, and remove the tap
at the halfway point and brush off the
chips. A little more oil, and the job is done.

Cut the cookie sheet into eight 3- X
3-inch plates. Then trim off two corners as
shown in Fig, 3 {use tin snips to trim the
carners), I decided to use 1/8-inch-diameter

w 1/8-inch-grip-range Pop Rivets to fasten
everything together. The rivets are available
in aluminum and won’t rust in contact with
the aluminum frame. Center punch and
drill one pusset plate with a no. 30 drill,
Then use it as a pattern to mark, center
punch and drill all eight plates. Unless you

I = 1/16-inch

30 5=

DRILL NQ. 30
HOLES
40 PLACES )

1

MM = IN{") 2 254 |

Fig. 3 — Drilling iemplate for the antenna
gusset plates.

plan to make *‘tons’’ of these things, don't

waste time on them. Deburr the holes with
a larger drill, going in just far enough to
remove the burr.

The placement of the reflectors should
now be marked on the rear boom, and
3/8-inch holes drilled completely through
from one side. A drill press will help vou
make these holes square to the boom. Turn
the boom 90° and drill clearance holes for
the reflector locking screw. You are now
ready to mount the antenna to the mast.
Just clamp it to the mast with a couple of
long U bolts. The mounting bracket
assemblies | used can be omitted (these
were made from 1-inch angle stock and
1/8-inch-thick aluminum cut from a
Jt4-inch rack panel}. 1f you decide to skip
the brackets, you can now mark and drill
the holes for the gusset plates and rivet
them in place. Insert the two outermost
reflector rods and lock them in with

Fig. 4 — Close-up view of the twin-quad
antenna feed point.

no. §-32 x Y-inch stainless-steel screws
with lockwashers. The remaining reflectors
will be put in after the two booms have
been linked together,

More Assembly Data

The front boom can now be prepared.
Mark and drill the holes for the gusset
plates, but do not rivet them in place vet.
A satisfactory method of mounting the
gquad loops to the boom must now be
found. The Germans show a sturdy
assernbly, that has a grooved plastic block
with a plastic cover plate that clamps the
foops to the boom. These blocks can be
built up in layers from Y-inch Plexiglas if
you don’t have a source of thicker plastic.
This is the method [ recommend. But, I had
a number of nice ceramic insutators in the
junk box (¥ inch square by 1 inch high),
s | used them. Always put a cushioning
gasket between insulators and their
mounting surfaces if there will be any
significant weight or stress applied to them.
Thin cork sheeting, available from the
plumbing department of your hardware
store, is an ideal material. The quad loops
are fastened to the insulators with brass
clamps made of Yi-inch-wide brass-strip
stock, such as may be found in hobby
shops. The two middle insulators are
mounted on brackets of 1-inch angle stock
that are riveted to the boom.

The final placement of the insulators
should wait until the brass clamps have
been made and test-fitted to the loops.
Then, bolt everything together, square up
the loops to your satisfaction, and solder
all four clamps to the loops. It desired, the
loaps may be joined beforehand by solder-
ing a sleeve of 4-inch-1D brass tubing over
the end stubs. This makes it easier to han-
dle the loops. The resulting assembly is
sturdy, but the plastic-block clamps should
be even better: They eliminate the need for
the additional brackets, insulators and
brass clamps.

Fina! Assembly

At this point, the antenna is ready for
final assembly. Only the cross members
linking the two booms have to be cut,
drilled and riveted in place. This is where
you may want to experiment. As stated
earlier, the CGermans used 3 loop-to-
reflector spacing of about 11 inches. [ used
12.5 inches, as measured on centers.
Changes in the spacing have an effect on
the SWR. If vou aren’t in an experimenting
mood, use the leftover pieces of square
tubing, uncut, as cross members. This will
give vou a spacing close to the [2.5 inches
I found to be optimum after trving a
number of wooden cross members of
various lengths. The total spacing depends
somewhat on the height of vour loop
mounts. Insert the remaining reflectors and
lock them in place.

The parallel loops of the twin quad pre-
sent a close enough match to 30- or 75-0hm



line so that the line may be connected
directly to the center point of the two loops
{Fig. 4). The shield shouid go to one side
and the center conductor to the other. This
will undoubtedly cause a few raised eye-
brows, as it is well known that a balanced
antenna (like the twin quad) should be fed
with a balanced feed system. An un-
balanced feed can cause disruptive effects,
as documented by Orr, and by Maxwell in
hig article about baluns.** 1 tried feeding
the twin quad with a quarter-wavelength
coaxial-sleeve balun transformer, but could

not get a satisfactory SWR at any loop- -

reflector gpacing. The balun was properly
resonant, [t showed low SWR when con-
nected to a dummy load. Another experi-
ment involved placing a number of large
ferrite beads over the outer conductor of
the coaxial cable near the feed point. If
there was a lot of RF on the outer shield
surface, the beads would choke it off. But
again, the system SWR was adversely

affected, so | returned to using a direct

50-ohm coaxial feeder.

The Germans also use the direct-feed
technique, but have made measurements
that show a small shift in directivity (about
6°) occurs with unbalanced cable. 1 also
noted this, with the shift being in the direc-
tion of the side where the cable center con-
ductor was connected. This small shift is
nothing to be concerned about. But, what
about other adverse effects?

There is no doubt that the length of the
feed line affects the SWR readings of this
antenna. However, I'm not so sure that the
potential for radiation from the line impairs
antenna performance. For instance, the
directivity of the antenna seems to be good,
and the Germans experienced little impact
on the beam pattern from the direct coaxial
cable feed.

One phenomenon you should be aware
of is that vou cannot make SWR
measurements accurately if your SWR
meter is too close to the antenna. This may
be caused by the effects of RF on the outer
shield of the feed line near the antenna,
These effects gradually disappear a few
wavelengths away from the antenna. The
total feed line during my tests was 36 feet
9 inches of new RG-8/1J, Measured ling
loss was about 1 dB at 146 MHz. No ‘*hot-
shack™ effects were noted at the transmit-
ter end of the line. Do not ground any part
of the coaxial line at the antenna end. The
cable should be brought straight back from
the feed point, then down behind the reflec-
tors. (The photographs were taken during
tests, before final connection of the feed
line.} OF course, the transmitter end should
be well grounded. I suggest using a gamma
or T match with the twin quad, but admit
that feeding of this antenna definitely needs
further exploration.

The SWR curve is shown in Fig. 5. It ap-
pears that the resonant point is closer to

144.5 MHz than the intended 146 MHz, but
the SWRis within acceptable limits across
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Fig. 5 — S8WR curve for the completed
antenna.
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Fig. 8 — Relative front-to-back ratio of the
twinuad heam antenna in 8 units. (The
actual value of dB/S unit of the author's Yaesu
FT-726 transceiver is unknown.)

the entire band. {1t [ were to make another
twin quad, I would make the loops about
1% smaller.)

Front-to-back measurements were made
by aiming the antenna at a low-power
oscillator placed on top of a stepladder in
a field about 200 feet away. The receiver
RF gain was adjusted to show an S-9
reading. Then the antenna was rotated 180°
and another reading was taken off the
back. Finally, the antenna was rotated back
to the forward position to confirm that the
S meter still read $ 9. The plot in Fig. 6
shows the front-to-back performance
across the band. Rejection of signals ar-
riving from the rear is quite good for an
antenna of this simplicity.

Conclusions

| will leave forward-gain measurements
to those with the tools and time to make
them properly, but I have no reason to
doubt the 9-10 dBd that the Germans
claim., The antenna performs well,
although I did not succeed in contacting the
Shuttie. 1 was able to hear the operator
several times, however, and the signals were
loud.

'The noise level is indeed lower with the
twin quad cthan with a vertical. An ordinary
TV antenna rotor will edsily handle the twin
quad.

If you’re looking for a manageable

antenna project, the twin quad may be a
good choice. It lends itself to a variety of
alternative construction techniques, and
gives good performance for your invest-
ment in time and money. Please see the
reference literature for more information
on this interesting antenna.

Notes

'K. Weiner, The UHF Compendium, available from
Ham Radio’s Bookstore, Greenville, NH 03048,
W, O, Al About Cubical Quad Antennas, avaitable
from WaSAL.

‘mm = in ¥ 2354 m o= ftox 03048,

“See note 2,

W, Maxwell, *Some Aspects of the Balup Problem,"
Q8T, March 1983, p. 18, L]

Strays

I would like to get in touck with. ..

[ anyone having a schematic diagram or
manual for the Bico tri-band transceiver
and power supply. Fred W. West,
W2RGD, 45 Sycamore La., Skillman, NJ
08558.

1 anvone with a manual or a schematic
diagram for a General Radio 1570-AL ac
regulator, Warren Kernaghan, KC@ZJ, 901
E. 108th St., Kansas City, MO 64131,

[] amateurs using the Franklin 1000 com-
puter. Bill Russell, W7FOF, Rte. 1,
Box 139, Star, ID 83669.

[71 the radiomen from the USCG troop
transport LSS Samuel Chase. Andrew P,
Sallet, WiTG, 10 Wellesley Rd., Nashua,
NH 03062.

QFX: THE ARRL EXPERIMENTERS’
EXCHANGE

] Wonder what you’ve been missing by
not subscribing to (QFX, the ARRL
newsletter for experimenters? Among the
features in the January issue were:

¢ Plug a TNC into your 1BM PC with “A
Packet Radio Adapter for the IBM Per-
sonal Computer,”” by Jack Botner,
VE3LNY.

* Lasers and Amateur Radio? Read about
it in an article by Maureen Thompson,
KAIDYZ.

* BITS looks at The Handbook of Bar
Coding Systems, by Harry E. Burke, and
a 6-BIT video digitizer that integrates
quality pictures with the 1BM PC,

QEX is edited by Paul Rinaldo, W4RI,
and Maureen Thompson, KAIDYZ, and
is published monthly. The special subscrip-
tion rate for ARRL members is $6 for 12
issues; for nonmembers, $12. There are ad-
ditional postage surcharges for mailing
outside the U.S.; write to Headquarters for
details.
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A CW Keyboard Program for
Atari Computers

Is that Atari computer you bought for the kids gathering dust?
Use this program to turn it into a sophisticated CW keyboard.

By Steve Stuntz,* NABF

re vou interested in joining the
A computer age with a ham radio
computer application, but haven’t

done so because of the complications and
expenses mvolved? Why not write a
program to convert an inexpensive home
computer into a sophisticated CW
keyboard? This assembly-language pro-
gram will convert any Atari computer
(models 400, 600 XL, 800, 800 XL and
1200 XL) into 2 CW keyboard with a
255-character type-ahead buffer and ten
235-character memories.' A simple inter-
face circuit is also presented that will key
most positively keyed transmitters.

Although created specifically for Atari
computers, this program can be used on
any computer that uses a 63502
microprocessor, provided that the follow-
ing routines are modified:

1} 1/0 control of the peripheral interface
adapter (PIA) chip

2) IRQ interrupt routine

1) screen-cutput routine

4) sound-generation routine

5) keyboard-input routine.
The structure used for this program is a
good model to use on any computer with
a programmable timer.

The Program

The routines at the heart of this program
are the keyboard-entry and the timing-loop
routines. These routines are outlined in the
flow chart in Fig. 1. The keyboard-entry
routine detects keypresses. The timing-loop
routine generates Morse cnde at the selected
speed.

Keyboard Enput

In the normal keyboard mode, the
keyboard-entry routine reads the system
key register. 11 the value in the system key
register indicates that a key has been
pressed, the routine determines if a normal
CW character or a control character was
typed. If the key is a CW character, the
ASBCII code for that character is converted
to the Morse code equivalent and stored in
the 255-character type-ghead buffer. Then,

'Notes appear on page 33.
“16856 8. California St., Laveland, CO 80537
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Table 1

Special-Function Keys for the Atari
CW Keyboard

Kay Function

Tab Enter a massgage into one of
the 10 available memarles
{“<" ar “»" at the end of
a message will cause the
message to be repeated).

Escape Exit message-store maode,

Return Send message from one of
the memories.

Gtrl-T Key the transmitter for
tuning.

Ctrl-uparrow  Increase the GW speed.

Ctrl-dwnarrow Decrease the CW speed.

Backspace Delete last character typed.

Delete Delate entire type-ahead

buffer.

the keybeard-entry routine repeats the pro-
cess, waiting for another keypress.

If a control character is entered, the com-
puter program proceeds to a control

routine to perform one of the functions in-
dicated in Table 1. Control characters are
entered by pressing the CONTROL key and
the desired character simultaneously. For
example, “Ctrl-T” means to press the
CONTROL key and the T key at the same
time.

Character Generation

The timing-loop routine generates Morse
code by using the appropriate number of
1/60-second intervals to build dots, dashes
and spaces. The routine sets a system
counter to count the correct number of
1/60-second intervals and to generate an
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Fig. 1 - The flowchart for the Atari keyboard-input routine is shown at A. At B is the flowchart

for the CW timing routine.



TRQ interrupt when the count is complete.
Each time an interrupt is generated by
the system counter, the computer im-
mediately stops what it is doing and calls
the timing-loop routine. First, the timing-
loop routine reads the byte in the current
type-ahead buffer position. If the byte is
a CW character, the routine determines
which of these Morse code elements is to
be generated: a space following a dot or
dash, a space after a character, a space
following a word, a dot or a dash. The
routine then looks up the duration of that
element, sets the system counter, and turns
the computer interface off (for a space) or
on {for a dot or dash). The program then
returns to the keyboard-entry loop until the
system counter counts down to zero and
generates another IRQ interrupt.

If the type-ahead buffer is empty, the
timing-loop routine finds a zero in the buf-
fer. The routine then sets the system
counter to 1 and returns to the keyboard-
entry routine. One-sixtieth of a second
later, the system timer generates an IRQ in-
terrupt, and the timing-loop routine checks
the type-ahead buffer again.

The program bas a table containing the
number of 1/60-second intervals required
to senerate Morse code characters at 13 dif-
ferent code speeds: S, 7.5, 10, 13, 15, 18,
20, 25, 30, 35, 45, 55 and 70 WPM. The
characters have a fixed 1:3 dot-to-dash
ratio. Once you understand the program
operation, you can easily change this ratio
to something that suits vou. The
Farnsworth method is used for 3, 7.5 and
10-WPM Morse code; characters are sent
at 12 WPM, with the spaces between
characters adjusted to the slower speed.

Character Representation

The keyboard-entry routine stores Morse
characters, in the type-ahead buffer, as
8-bit bytes. Each byte is read from the least
significant bit (LSB, usually the right-most
bit) to the most significant bit (MSB,
usually the left-most bit). Ones represent
dashes, and zeros represent dots. The last
one encountered when reading from LSB
to MSB indicates the end of the character.
For example, the byte ‘00010101
represents dahdidahdit, the [etter “C.»" T
you type “C,” the keyboard-input routine
stores the byte 00010101 in the type-
ahead buffer.

Since there must be 1 bit reserved to in-
dicate the end of a character, there are only
7 bits available to represent the character.
This means that Morse characters with
eight or more elements, such as the “‘error’”’
signial (didididididididit) cannot be sent by
this program. If you feel you must send
such characters, you will have to modify
the program.

Storing and Running the Program

The program source code (see sidebar on
assembly-language programming) requires
17 kbytes of random access memory
(RAM) and can be stored on a disk or
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Fig. 2 — Circuit diagram for Atari transmitter-keying circuit.

J1 — DB-8-5 (Radio Shack 276-1538 or equlv.).
Q1 — PNP silicon transistor {Radio Shack
276-2034 or equiv.).

: Iy Language Programs

yboard program must execute =
ickly atid must interact closely with the
puter’ mputfnuiput (1!0} hardwa,re .
ms written in BASIC, white easy to -
are nok fast and cannot always per-
omphcaied HO.tasks. Theretory, this
stogram {and most ofher CW keyboard -
msj is. wnt:en in ‘as%ﬁmbty '

hich ::onverts ttts axt program
ne Eang;mge” programe A
ineTanguage program is & set of
binary instructions and data that can.
fually be understood by the computer -
Tileal préfeaseing unit (CBU). Finafty, the
g-language drogram is foaded into.
puter RAM and rup, The process
' complicated, but is. made fa:rly
y “assemblerfeditoroader - R
: pnjgrams that are availabie for miost home
compulers e JOFF Ward, KSKA :

cassette tape, An assembler/editor program
is tequired to edit and compile the
program. The source code requires 10
minutes to be read from cassette tape and
5 minutes to be compiled. These time con-
straints are acceptable during program
development, but are unacceptable during
day-to-day operation.

There are several ways to make the
program load more quickly. After it has
been entered and debugged, the source code
can be compiled, and the object code can
be stored on a disk or cassette tape. This
method of storing the program is more ef-
ficient than storing the source code, but still
requires an assembler/editor program to
load the object code. The program
presented here containg a feature for
generating a self-boot cassette tape that
doesn’t require an assembler/editor
program and only requires 30 seconds to
load.

The most convenient method of storing
the program is on an electrically program-

(12 -~ NPN silicen transistor {Radic Shack
276-2059 or equiv.).

mable read-only memory (EPROM)
cartridge. The cartridge is a circuit board
that contains a 4-kbyte EPROM and can
be plugged into the Atari cartridge slot. The
object code is stored in the EPROM with
an EPROM programmer.’ The CW
operator simply plugs in the cartridge, turns
on the computer and begins operating.
Only a few seconds is required to load the
program f{rom the EPROM cartridge.

CW Qutput

The program sends the CW as audio to
the computer monitor and controls an in-
terface circuit through pin 1 of controller
jack 1. An interface circuit { have used to
key positive-keyed transmitters is shown in
Fig. 2.

Testimony

As a serious CW operator, | never ex-
pected the computer to replace my elec-
tronic keyer, Since | started using this
program with my Atari 800, [ haven't
touched the keyer!

The computer keyboard adds another
dimension to CW, allowing the operator
much more Flexibility and freedom than the
keyer provides. You can enter a response
while a message is being received. Con-
testers are given a tremendous advantage,
because they can use memories to store
standard contest responses. A good typist
can enter an entire response into the type-
ahead buffer, leave to get a cup of coffee
and return to find the computer still
sending code.

I have enjoyed using this program and
would encourage CW fans to try it. There
are also several modifications that in-
terested parties might make to the program.
Some [’ve mentioned, and some are left to
your imagination, If vou Hke CW, this
program is a fine way to put your Atari
computer to work for you.

Notes

'Program lstings are available from the ARRL
Technical Department. Send an s.a.s.e. to ARRL-TD,
225 Main St., Newington, CT 06111, and ask for
“Atari CW."

EPROM programmers that will work with Atari
computers are available from several companies,
Also, the author will sell the program on disk
or cassette for 310, or on EPROM cartridge
for $40. The ARRL and Q8T in no way warrant
this offer, &}
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TURN CFF )
THAT MACHINE!
ITS WRECKING

n a recent installment of this series

we examined radio-wave propagation

with respect to the ionospheric lavers.
We did not cover the effects of radio-
frequency energy in the immediate vicinity
of our amateur stations — the region where
intense levels of RF energy are generally
present when our transmitters are
operating. [t is not uncommon for these
strong fields to create interference in nearby
TV, AM and FM receivers. This near-field
RF energy can also affect the performance
of telephones, computers and other elec-
tronic devices found in homes.

Our responsibility as hams is to ensure
that our radio equipment is not the
fundamental cause of RF1 (radio-frequency
interference) or TVI (television interfer-
ence), Often, a large part of the interference
problem is the fault of the home-entertain-
ment device, rather than the amateur’s
transmitter. Unfortunately, the neighbor
who experiences an interference problem is
hesitant to believe his or her apparatus is
deficient. Often the complainant will sav,
**It has to be you! After all, you have that
big antenna in vour vard!*’ Such a person
might aiso say. **It can’t be mv hi-fi system,
I paid $1500 for it.”

When the home-entertainment device is
responsible for the interference problem,
we need to put on a diplomat’s hat and
assume a new role. Animosity solves no
problems, so we must try to cooperate with
the irate neighbor in solving the dilemma.

*ARRL Contributing Editor, P.Q. Box 250,
Luther, M 49656
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 First Steps In Radio

Understanding
TV and Radio
Interference

Part 14: Ham radio interference
to home entertainment devices is
a matter we can’t dismiss easily.

Fortunately, there are simple steps we can
take to solve most problems caused by our station equipment.

Let’s look at the basic causes of in-
terference, and learn what the usual steps
are toward solving the problems.

Keeping Our Stations ‘‘Clean”

The first responsibility of an amateur
operator is to make certain that the
transmitter does not radiate harmonic
energy. A harmonic is 2 frequency multiple
(odd or even) of the operating freguency.
For example, the second harmonic of
3725 kHz is 7450 kHz, the 11th harmonic
is 40.975 MHz. The higher-order har-
monics fall into the FM and TV bands. If
they are strong enough, they can wipe out
the TV picture and sound, or blot out an
FM station. if these interfering harmonics
are radiated by the transmitter directly or
via the antenna system, they may be strong
enough to cause interference a block or
more away!

All transmitters generate harmonic
energy. The FOC requires that ail commer-
cially made amateur transmitters for the
HF bands have all spurious output energy
suppressed 40 decibels (dB) or more below
the peak power-output level without ex-
ceeding the power level of 30 mW.
Therefore, if our transmitter puts out 100
W at the desired frequency, all harmonics
and other spurious energy must be 10
milliwatts (mW) or less. At VHF, the
spurious energy from the transmitter must
be at least 60 dB below the peak output
power. Proper transmitter design plus
suitable harmonic filters can make this
possible. Many homemade transmitters do
not meet these performance standards,
owing to incorrect design procedures

By Doug DeMaw,* W1FB

and/or a lack of harmonic filtering. The
ARRL, however, requiras that all published
transmitter circuits comply with the FCC
regulations before they can appear in QST.
Similarly, most manufactured transmitting
equipment is tested for compliance before
it can be advertised in ST, These tests are
performed at ARRL Hq. in the Technical
Department laboratory.

If you have an offensive transmitter, you
can add an external harmonic filter to the
transmitter. We'll discuss this, and other
clean-up measures, later in the article.

Other Interference Causes

It is possible to have a clean transmitter,
but your station may still be the cause of
RFT or TVI. How can this happen? Let’s
suppose that somewhere in your antenna
or feed line there is a poor electrical joint.
In fact, a loose coaxial-cable connector
may even be the cuiprit, A poor solder or
mechanical joint can act as a rectifier diode.
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When this happens, the diode-like joini
generates strong harmonic currents, and
these can be radiated by the antenna. A
poor antenna connection may simply
“sputter”” and arc while you are transmit-
ting, and this will raise havoc throughout
the neighborhood.

A poorly conducting joint need not be in
the antenna system. It might occur between
sections of rain gutter, metal fencing or
some other nearby conductor. If a suffi-
cient amount of your RF energy is induced
into such objects, they can generate and
radiate harmonics.

There is a reverse-interference problem
that can result from an unwanted rectifying
joint: You may hear all manner of un-
wanted broadcast band or other commer-
cial signals popping up here and there in
the tuning range of your amateur receiver!
The poor outdoor joint may be rectifying
energy from an AM station. The harmonics
caused by this action may fall in the
amateur bands.

As an example, suppose there was an

AM station near you, and the operating”

frequency was 1240 kHz. The third har-
monic would fall at 3720 kHz — right in
the 80-meter Novice band! OF course, you
might bear the third harmonic anyway, if
the antenna tower of the AM station was
very close to your location. This would not
mean that the broadcast station had a
faulty transmitter. F.et’s consider a typical
50,000-W AM station. By law, the har-
monic signal amplitude must be 40 dB or
more below peak fundamental output
power, and must not exceed 50 mW. This
means that the third harmonic of the AM
transmitter must be 30 mW or less in power
level. A 50-mW signal from a couple of
blocks away can be mighty strong in a ham
receiver! In fact, transoceanic amateur
QS0s have been made at such power levels,

If any of these problems occur at your
station, check for loose joints in the anten-
na system. If this does not resolve the dif-
ficulty, look for poor electrical joints in
nearby metal objects, Once the bad joint
is found, it’s a simple task to clean the
mating surfaces and solder them. A jumper
wire and two clamps can be used to bond
joints in fences and other large conductors.

Interference Preventive Measures

We need to ensure that our transmitters
have a clean bill of health, so to speak,
before we attempt to solve interference
problems in our neighbors’ or our own
home-entertainment equipment. Caution:
if you work on a neighbor’s home-enter-
tainment device, you leave yourself open
for continuing — or worsening — problems
if your cure doesn't work exactly right.
Fig. 1 shows the prescribed methods for
keeping harmaonic energy from reaching the
feed line and antenna. FL1 is a low-pass
filter, 1t allows amateur signals to pass
through it with little attenuation, but fre-
quencies above, say, 40 MHz are at-
tenuated greatly, This filter should be

!
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Fig. 1 — Block diagram of an amateur transmitier or transceiver that has a low-pass harmonic
filter, plus a brute-torce ac-line filter, The filters attenuate harmonic energy to reduce the
possibility of TVI and RFI. The ground system should be of high quality (see text), with as short
a connecting lead as possible. Frequently, the cold-water pips system will serve as an effective

earth-ground connection,

located as close to the transmitter antenna
jack as possible, and it should be connected
to a quality earth ground. A suitable earth
ground might be several 6-foot copper rods
driven into the ground near the ham shack,
with about 3 feet between each rod.' The
rods are bonded together by means of a
heavy-gauge conductor, such as the shield
braid from RG-8/U coaxial cable. The lead
from this ground system to the ham station
should be as short and fat as you can make
it: The shorter the overall ground lead, the
more effective the ground system will be
for conducting the harmonic energy to
ground. Low-pass filters are widely
available on the commercial market. Some
amateurs build their own filters from data
given in the ARRL Handbook.

RF energy at the operating and harmonic
frequencies can be conducted along the ac
line, then to the power lines for radiation.
This unwanted energy may also be con-
ducted into your neighbors’ homes and
then into their entertainment equipment. [t
should be standard practice, therefore, to
install FL2, an ac-line filter, It will serve
also to keep unwanted external noise and
RF energy from entering your receiver via
the ac line. The Handbook has the details
for making your own ac filter. FL2 of
Fig. 1 should also be located as close to the
transmitter as is convenient.

A final word about harmonic radiation
is in order. If you mistune the output
amplifier of your transmitter (tune it to the
wrong frequency), the harmonic outpnt
energy level can be quite high. Always tune
your transmitter in accordance with the
operating instructions. Be sure the
amplifier stage is adjusted for correct
lpading and plate-current dip when using
a tube type of output stage. This does not
apply to solid-state amplifiers. They are
broadband devices, and a harmonic fifter
is included in the circuit for each operating
band.

Dealing with the Neighbor's Problem
Modern solid-state entertainment equip-

'Notes appear on page 37.

ment is more prone to interference than was
generally true of vacuum-tube equipment.
This is because the transistors and ICs con-
tain diode junctions. These diodes rectify
RF energy and cause all kinds of inter-
ference problems. Also, many TV and FM
receivers have froni ends (tuner sections)
that are not capable of rejecting non-TV
or non-FM  frequencies. The amateur
signals enter the front end and overioad
them. This nsuatly blanks out the reception
entirely. Interference of this class is referred
to as fundamental overloading. The most
effective cure is the insertion of a high-pass
Jitter directly at the tuner of the receiver.
(As mentioned earlier, avoid working on
a neighbor’s home-entertainment device
unless you are willing to take responsibili-
ty for the modifications you make, and for
any future malfunction that could be
related to those modifications.) This variety
of RF filter allows the TV or FM signals
to pass into the receiver, but unwanted
energy below the filter frequency (1.8 to
29.7 MHz, for example) is attenuated. A
high-pass interference filter (Fig. 2) will not
prevent amateur VHF and UHF energy
from reaching the front end of a TV or FM
set, because the filter is necessarily designed
to pass all frequencies in that range.

.
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Fig. 2 — A high-pass TVI filter can be
attached to the TV receiver near the tuner to
prevent fundamental overloading of the TV set
from amateur signal energy.
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How FCC Regulations Affact Our Treatment of RFI-Related Problems

.-G, 17 the eves.of the FGC, who Is responsible for RFLY, ,
. M is the radio gmateur's responsibility to ensure that the transmitted signal complies with

: “FCC emission standards regarding the fundamental, harmonics and other transmitted

fa ne:ghbor is experiencing R{-‘l from an amateur's signal on a receiver of good ghgineer. |

_“products. it the transmitter is heing operated In accordance with FGG regulations, the
- sponsrbi!isy of remec{yfng RFI susceptibmty in the home eniertainmenf device lles with the

‘5"in"g‘éiesign and this fast has been made known to the amateur, the FCC may impose quiet
“trours ‘on the diatsur. During these quiet hours, the amateur cannot transmit on 1he frequen. 7

s where fhe mterference axisis,

-0, What must an amnateur do it faced with a notice of violatton?

“A. The amateyr must reply to the FCE affice issuing the notice within 10 days of receipt. I - -

- -ihé notice relates to a physical or elecirical problem, the amateur must state tully the steps
.- that have baen iaken to correct the suiua:lcm 1t the notice relates to improper operatlon of

High-pass filters are available commer-
cially, or vou may want to make your own
{less costly!) from information in the
ARRL Handbook. Caution: Do not install
any suppression device inside the neigh-
bor’s equipment. Make vour installation
(with his or her permission) to the eguip-
ment cabinet externally. Once you reach in-
side the “‘works,” you’re liable if the
neighbor decides vou were the cause of a
subsequent equipment failure.

Fundamental overloading caused by
your VHF or UHF signals must be treated
in a slightly different manner. A tunable
“band-climination” filter or “*band-reject”
filter is generally used in the antenna lead
of the TV or FM receiver. This filter is
capable of rejecting your VHF or UHF
signal, but passes the desired TV or FM
energy to the receiver fromt end. This
species of filter contains one or two
(depending on the use of Twin Lead or
coaxial feed line) tuned, high-Q circuits.
They are tuned to the operating frequency
of vour transmitter, which will result in
minimim interference to the TV or FM set.
A typical circuit for this kind of filter is
shown in Fig. 3. The ARRL literature
covers this subject and most other items
that relate to interference.?

AUD-L1 RIBEON
To Tv SET

I RIBBON
TU TV ANT,

]
t’
i

Fig. 3 — A tuned trap, or reject filter, is useful
In preventing interference to FM recelvers that
is caused by amateur VHF or UHF energy. C1
and G2 are adjusted to rasonate the traps at
the transmitter output frequency.
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We need to be aware that some TV set
chassis are “*hot’’ with respect to ground.
This can cause an arc or even blow fuses
when an earth ground is attached to the
chassis. I like to stay on the safe side of
things by inserting a 0.001-pF disc-ceramic
capacitor in series with the ground wire to
the TV receiver or filter case. This will pre-
vent sparks from fiying! (See Fig. 2.)

Harmonic Interference

Interference from amateur harmonics
shows up quite differently in a TV receiver.
Rather than blanking cut a TV sound and
picture system, harmonics cause lines on
the TV screen. Diagonal or horizontal bars
may appear on the screen. They may be
very wide, or they may be spaced close
together. Fig. 4 illusirates two kinds of
**cross-hatehing.”” Sometimes these bars
appear only while you are speaking into
your microphone. These are referred to as
**sound bars."

It is unfortunate that we amateurs can
do nothing at the TV set to cure harmonic
TVI. 1t boils down to going back to owr
ham stations and starting from “‘square

ne.” We must improve the harmonic sup-
pression from cur transmitters. This re-
quires a great amount of cooperation with
the neighbor while numerous checks are
made to learn if progress is being made

(B}

Fig. 4 — Cross-hatehing is shown at A, This is
typlcal of the harmonic intarference caused by
amateur tfransmitters. The picture at B shows
what sound bars look like on a TV screen.

toward eliminating the problem. {f the har-
monic TVI occurs from operation on only
one band, you should consider not using
that band until you resolve vour problem.

Ac line filters are recommended for use
on TV and FM sets when a tough in-
terference problem prevails. 1t is possible
that harmonic energy is entering the TV
receiver along the ac line as well as from
the antenna system. No possibility should
be overlooked when trying to solve TVI or
RFI problems.

Harmonic interference to FM radios
must be treated in a manner similar to that
for TV sets. The symptoms will show up
as buzzing or voice sounds superimposed
on the FM station that is tuned in. Hams
who operate the 6-meter band (50 MHz) are
most apt to cause second-harmonic
problems to owners of FM (88-108 MHz)
receivers, since the second harmonic from
any transmitter is usually the strongest.

Hi-Fi Interference

Perhaps the greatest number of in-
terference problems can be related to audio
hi-fi gear. This area includes cordless
telephones, electronic organs and hearing
aids. For the most part, RF energy is con-
veved to the equipment via the speaker
leads, which are usually quite long. They
act effectively as pickup antennas, thereby



routing unwanted energy into the audio
equipment. This difficulty is encouraged
especially if the speaker wires happen to be
the proper length for resonance at vour
operating frequency. For example, an
8-foot speaker lead would make a perfect
resonant pickup antenna for 10 meters.

The most effective cure for RF energy
on the speaker wires is the addition of disc
ceramic bypass capacitors from each
speaker terminal of the hi-fi set to chassis
ground (see Fig. 5). This bypasses the RF
energy to ground before it can enter the
audio circuit via the back door. Another
effective preventive measure is to wrap
several turns of the speaker lead through
a ferrite toroid core, as in Fig. 6. This acts
as a choke to RF energy, but does not im-
pair the passage of audio energy to the
speakers. Once again, we should also try
an ac-line filter to determine if the un-
wanted energy is entering the hi-fi unit
along that route.

The previous methods apply to organs
and other units of audio eqguipment.
Hopefully, the required RFI-suppression
compoaents will be voluntarily included by
the manufacturers in their attempts to meet
the RF immunity standards envisioned by
Congress when it passed PL 97-259.

Antenna Placement

It should go without saying that an
amateur antenna that is close to a
neighbor’s house or TV antenna is a poten-
tial cause of interference. Our objective
when installing an antenna should be to
keep it as far from adjacent houses as possi-
ble. This is no simple assignment for the
urban dweller, but physical spacing is im-
portant in preventing unwanted coupling
to the nearby entertainment devices and
their antennas.

Tidbits

We have not discussed interference to
CATV systems. This area of difficulty can
be, under some circumstances, the worst of
the lot. I can recall while living in
Newington, Connecticut, that 1 had no TV1
in my own TV sets while operating the HF
bands with | kW of power, Our TV set
used an outdoor rotatable antenna. The
miracle of CATV arrived in my
neighborhood, and I became a subscriber.
Suddenly 1 had TVI of the first magnitude.
All efforts to cure the problem failed until
1 discovered that the CATV ground system
was ineffective. I installed my own ground
rods and solved the problem. The best ap-
proach to solving CATYV difficulties is to
enlist the aid of the CATV operator.

The purpose of this article is to provide
you with basic information about radio-
frequency interference, along with the
procedures for curing RFI1 and TVI. The
subject certainly goes much deeper than
this. | recommend that you read the in-
terference chapter in the ARRL Handbook
and the ARRL. book Radio Frequency
Interference.
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~+ radio-frequency mterference intederence to AM and EM radlos as wetl as to various I
appliances, such as compuiters, sudio systems and telephones.

Many radio clubs have organized TVI
committees. If you become the victim of
poor relations with a neighbor because of
interference, try enlisting the aid of a local
TV committee. It will function as a go-
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Fig. 5 — Method for reducing unwanted RF
pickup by the speaker wires of an audio
amplifier. A 0.01-4F ceramic capacitor is
connected from each speaker terminal to
chassls ground, as shown.

Fig. 6 — Winding the speaker wires on &
toroid core can prevent RF energy from
entering the circuit of an audic amplifier via
the speaker leads. An Amiden FT-140-61 core
is suitable if six to eight turns of speaker lead
are looped through it.

between for you and the irritated neighbor.
Finally, don’t forget that failure to attempt
a peaceful solution to TVI or RFI may lead
o a citation from the FCC. Good huck!

Notes

'm = ft X {.3048,

*C. L. Hutchinson and M, B, Kaczynski, eds., Rudio
Frequency Interference (Newington: ARRL,
1984), HEF=]

Strays -

I would like to get in touch with. ..

[1 anyone with manuals or schematic
diagrams for a Knight Star Roamer, a
Globe Chief Model 90 transmitter, a
Heathkit crystal receiver, Model CR-1, and
a BC454-B ARC 3 military receiver.
Shawn Wakefield, KASUDL, 120 NE
Wilshire, Bartlesville, QK 74006.

[} anyone with information on a VIC 20
computer 24-kbyte RAM Expansion
Memery manufactured by MSD, Inc.,
Dallas, Texas. Rod Chandler, W&VB,
16299 Canelones Dr., Hacienda Heights,
CA 91745,

[2] anyone with information on modifying
a Kenwood TR-7500 transceiver to work
the entire 2-meter spectrum. Dave
Stepnowski, KC3IAM, 735 W. Birchiree
La., Claymont, DE 19703.

[ anyone with a schematic diagram for a
Hooker broadband bilinear amplifier,
Model 100 Base. Armand E. Gilone,
N4EPM, 1329 Kenlake Ave., Springhill,
F1. 33526.
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Product Review

Heathkit HD-3030 Computer Interface

Heathkit's HD-3030 is a versatile interface that
can match most any computer or feletypewriter
{TTY) machine to any radio. Audio from the
radio is converted to sequential signals in
R5-232-C, TTL and 20- or 60-mA loop levels.
Computer signals are translated into FSK or
AFSK for transmission.

RTTY software can be purchased from kHeath
for their H-8 and H-89 computers. Those of us
who own other computers can purchase software
of our preterence (from other suppliers) and
make up the interface cables as required. I own
a Commedore 64™, and used the Kantronics
Hamtexi™ software during the test period.

The HD-3030 circuit design comes from the
Flesher I'U-470 (Product Review, lune 1983
8T, Heath markets the kit through an agree-
ment with Flesher), and provides a multitude of
features at data rates of up to 300 bauds.

* Space and mark frequencies are detected
during RTTY operation. Front-panel switches
allow you to reverse the frequency shift for in-
coming signals or outgoing signals, or both.
Rear-panel connections are provided for use of
an oscilloscope as 4 tuning aid,

* The interface provides TTL, RS-232-C and
20- or 60-mA current-loop connections. You
enable (and set the level) or disable the current
loop during construction.

s jutostart is accomplished with a Received
Data Available {RDA) signal on the TTL and
RS8-232-C lines. A 117-V, 3-A relay-controlled
outlet on the rear panel is keyed (by RDA) for
activation of a mechanical TTY or computer
power supply.

e FSK-control and AFSK (crystat-controlled)
signals are provided.

* The HID-3030 comes with a 2123-Hz mark
filter and a 2295-Hz space filter for 170-Hz
operation, The main circuit board has connec-
tors tor 2250-Hz {450-Hz shift) and 2975-Hz
{850-Hz shift) optional space filters.

* An optional 170-Hz preselector adds four
2-pole active filters to aid reception under
crowded band conditions.

* The RTTY demodulator circuit includes 2
discriminator, low-pass filter, signal-balance
restorer, slicer and mark-hold circuit,

o ('W is demodulated by a separate circuit
board with a dedicated three-stage filter.

Construction

Heath uses high-quality components
throughout the HD-3030. The circuit boards are
double-sided with plated-through holes, A heavy-
uauge steel chagsis and cabinet provide strength
and RF shielding. A L17-V power supply and a
20- or &-mA loop supply (portable operation
with a single 12-V supply is not possible) are part

*Senior Assistant Technical Editor
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Conducted By Paul K. Pagel,* N1FB

of the circuit, The complete interface (3 x 7.5
« 10 inches, HWD) weighs nearly 17 pounds.*
Red and white lettering over a subtle brown-tone
cabinet finish allows the *3030 to fit into any sia-
tion decor.

The assembly instructions are clear and casy
to follow, consistent with Heathkit tradition. A
@1-page instruction manual and a 24-page pic-
torial booklet are supplied with the kit. ¢ X-ray™”
views of all circait boards are included in the pic-
torials, and there are detailed explanations of cir-
cuit operation at the back of the manual, Con-
struction takes a modular approach that makes
it easy to work in a small area. (I built the kit
on a folding tray in about 21 hours in my living
room!) Each circuit board and the parts for that
hoard are packex separately, There are few parts
involved in any one stage of the operation. Also,
most small parts are packed, in order of
assembly, on tape strips.

Parts placement is clearly indicated on the cir-
cutit boards and in the instructions. Some of the
components are placed close together, though,

‘mm = in x 25.4; kg = |b x 0.454,

50 | recommend use of a soldering iron with a
small, conical tip., Alipnment requires only a
radio and an ac voltmeter with 1.5- and 10-V
scales.

Cable preparation and connection of the in-
terface to the station are the most difficuit con-
struction tasks. Since the 3030 can work with
virtuafly any combination of radio and com-
puter, there is a myriad of possible connection
schemes.

Heath has answered this problem with an m-
terconnection chart. The chart has two columns,
each listing the pin numbers for a DB2S connec-
tor. One side of the chart lists the connections
at the *3030. The builder completes the second
column by listing the signals at the computer con-
nector next to the corresponding pin numbers.
L.ines are then drawn from each signal in the first
column to the corresponding signal in the second
column. When the process is complete, the
builder has drawn a schematic of the intercon-
nection cable (provided that the computer uses
4 DB2S connector).

At this point, [ faced some decisions about in-
terface arrangements. The HD-3030 uses XMIT



{n and p) to control the PTT and CW-keying
lines to the transmitter, I checked two
transceivers (Kenwood and Yaesu) and found
that the CW line of each is effective in the CW
mode only {(although voltage is present at all
times in the Kenwood). The PTT line, however,
is active at all times in both radios. Neither
transceiver is meant to operate QSK. Also, heavy
switching duty can quickly age a relay.
Therefore, [ decided to use the xmT output for
CW keving only, and VOX or manual transmit-
ter switching. This probably is the most common
station-control arrangement. (Heath describes
this setup under “*Sending CW*’ on page 71 of
their manual.)

The second decision concerns software/hard-
ware compatibility. TR, CW and RTTY CW-1D
operation of the HD-3030 require one line each
for TR (SEND), tone-shift controt (KEY-M) and
AFSK (arsx1, with CW keying signals on the
TR line and RTTY CW-ID keving on the AFSK
line. To accomplish RTTY CW-1D, TR must be
in the transmit state, the tone-shift line must be
““pulled”” low and CW-keying signals must be
applied to the AFSKIN line. Kantronics Hamtext
provides separate TR and CW keying lines with
the TR line keyed for RTTY identification. No
line is provided for tone-shift on ID. This situa-
tion makes it impossible to use the full features
of the hardware and software together. Happi-
Iy, the FCC has eliminated the CW-1D require-
ment on RTTY/ASCII transmissions. My solu-
tion is to wire the Kantronics. TR and CW-key
lines together {with isolation diodes; see Fig. 5)
and do without the RTTY CW-ID function.
Complex logic or manual switching would be re-
quired to recover the feature when using this
hardware/software combination.

Circuit Operation

In the receive mode, audio (100 mV) from the
receiver enters the *3030 through pin 13 of the
DB25 connector. The signal is routed to the
preselector or directly to the audio amplifier as
determined by the PRESELECT/BYPASS switch
position. Preselect is active only for 170-Hz shift
and when the optional preselector board is in-
stalled. Two transistors amplify and two diodes
clip the audio signal.

The signal is then supplied to the inpuis of all
filter boards. Each board contains three 2-pole,
low-gain, low-(Q stages that are cascaded to pro-
vide a very sharp and stable filter. Diodes on each
board sefect the proper AFSK signals for
transmission. The 2295-Hz space filter includes
a phase-shift netwotk to epsure the proper
space/mark shift for the scope outputs (pins 7
and 8, DB25). Filter output is placed on the
main-board bus for use by the decoder boards.

An RTTY decoder board is the heart of the
HD-2030. A discriminator, low-pass filter and
signal-balance restorer “‘clean up*® and balance
the space and mark signals. The slicer hysteresis
(positive feedback) level prevents slight signal
fluctuations from producing erroneous output
signals, The mark-hold circuit returns the
demodulator output to the mark state whenever
4 space signal exceeds 150 ms in length, More
on this [ater.

The CW demodulator contains a separate
filter, as opposed to using the RTTY filter as with
some other modems, The filter center frequen-
cv is set to the sidetone frequency of your radio
during alignment of the *303(, Thus, as long as
the sidetone matches the receive offset of the
transceiver, tuning is near 7ero beat when the in-
coming signal is in the filter passband. Unfor-
tunately, the sipnal processing “‘magic’® per-

TR LINE t}—“—-—.——-‘
o

CW KEY LINEO—— e

ivgiq OR\UTHER
SMALL-SIGNAL DIODE

Fig. 1 — C 64/Hamtext to Heath HD-3030
contrel connection for TR and CW keying.

formed by the RTTY demodulator is not possi-
ble when working with one signal only.

The demodulator output goes to the RDA
threshold circuit, display, RS-232-C ouiput, and
level-shift circuits for TTL output and loop con-
trol. If the mark level exceeds the setting of the
RDA-threshold control (the control is inside the
case and adjusted only during alignment), an
RPA signal is placed on pin 1 of the DB25 con-
nector and the autostart relay is closed. Mark
and space signals are displayed by separate LEDs
and the bar-graph display. Once through the
filters, all signals in the *3030 are — 10 V (mark)
ar + 10 V (space). These levels are supplied as
RS-232-C out (pin 4 — this and all subsequent
pin numbers refer to the DB25 connector), A
single transistor is keved to provide TTL out, and
a combination of three transistors keys the
cuscent-loop supply. (Do not leave the loop cir-
cuit open during operation with the loop supply
enabled. Damage to the supply may result.)

The interface is placed in the transmit mode
by pressing the seno button on the front panel,
supplying an RS-232-C (+3 V gend, -3 V
receive, to pin 25) or a TTL signal (low = send,
pin 9). All send signals also switch the positive
(pin 10) and negative (pin 11) outputs, which are
used for PTT and CW keying. Loop keying is
changed to TTL by a transistor, and supplied to
the TTL input (pin 5), which keys CMOS logic
circenits through another transistor.

Once in the CMOS logic circuits, signals from
TTL follow the same path as RS-232-C signals,
which enter the CMOQS circuitry directly at pin
6. AFSK keying signals ( £ 10-V) are then fed
to the divider-program diodes of the selected
filter to key the appropriate frequencies. AFSK
output (pin 12) is adjustable (from inside the
cabinet) from (- to 2-V RMS (600 ). FSK con-
trol (-6 V mark, +6 V space, 3-kQ load: pin
14} is achieved by a comparator driven by the
mark/space switching circuits.

The AFSK board contains a 5.08-MHz crystal
oscillator, two programmable-divider [Cs
{together they divide the oscillator frequency by
any integer from 2 to 236) and one divide-by-16
[C. The oscillator is effectively switched on or
off by enabling or disabling the final divider,
This system can provide frequencies from
1240 Hz to 158,750 Hz. Worst-case resohution
for AFSK is 28 Hz at 2995 Hz, Any frequency
change because of temperature is divided by at
teast 212 to reach AFSK frequencies. AFSK tones
from the '3030 should be very stable.

A TTL CW-1D signal (pin 2) selects the CW
frequency from the AFSK board and disables the
mark/space switching circuits. This input is used
with arsgiN for CW identification on RTTY
only. Normal CW keying is applied to the sEND
lines (pin 9 TTL, pin 25 RS-232.C).

Controls and Connections
Control functions on the HD-3030 are clearly

labeled, and operating instructions are aimast
unnecessary. The display is comprised of an LED
bar graph to show signal strength, and separate
LEDs to indicate POWER (0n), SEND, RDA, MARK
and sPACE. Incoming signals are tuned by ad-
justing the receiver frequency for a maximum
bar-graph display with the MaRk and space
LEDs flashing alternately. The sEnD indicator
lights when the modem is in the transmit mode.
Autostart activity is indicated by the rpa light.
(RDA level is adjustable, but Heath recommends
that it be set for about half scale on the bar
graph.)

An assembly of flag-type, push-button
switches provides all front-panel control. These
switches have small color plates in the buttons
that appear when the switch is active, 1t is easy
to tell which functions are selected with a single
glance. From left to right, the functions available
are POWER, STANDBY/OPERATE, SEND/RECEIVE
{can be sofiware controlled), CW/RTTY, REVERSE
SHIFT {one buiton for SEND, one for RECEIVE),
PRESELECT/BYPASS and AUDIO FREQUENCY SHIFT
{one button each for 170 Hz, 425 Hz and
850 Hz),

Rear-panel connections are provided for Loor
— Y-inch phone jack for connection to current-
loop controlled equipment; AUX POWER — [17-V
ac connector (with ground) keyed by the
autostart circuit, for control of computer or
mechanical TTY; Gkounn — RF ground; 170
INTERCONNECT — DB2S female receptacle for
connection of TTL, &5-232-C and audio signals.

Operation

Once the connections are made, operation is
simple and straightforward. Tuning is easy with
the indicators provided; for those who want
more indicators, 'scope outputs are provided at
the DB25 connector.

Upon completion of the interface, 1 wired
some cables and proceeded to perform some
output-voltage checks before connecting it to my
computer. The voltage levels were correct, but
there seemed to be a problem, Although the
DMOUT-TTL fine was {logic) high (+35 V) for
mark, it was also high for space, 1 puzzled over
the problem for quite some time before 1 read
the manual again and understood the mark-hold
feature. Each time [ keyed the space frequency,
DMOUT-TTL went low for 150 ms (not long
enough for my analog voltmeter to react), then
returned to 5 V.

After my misguided testing, 1 connected the
HD-3030 to my radio and tuned to the WIAW
RTTY bulletin. It only took about half a second
to tune for perfect copy and to have the bulletin
begin printing. After about five minutes, the text
became unintelligible, Upon switching the soft-
ware to the ASCII mode, a second perfect copy
of the bulletin slid by.

Heath supplied the test unit with an optional
170-Hz preselector and one optional filter board.
1 was so happy with the performance of the com-
pleted interface that I immediately ordered the
remaining filter board to fill the one empty slot.
All functions and options work well, and ex-
cellent performance is achieved.

The HD-3030 performs well under noisy con-
ditions. Tests show the Heath to have a low bit-
error rate with lab-generated noise. I recommend
the HD-3030 highly.

The HD-3030 is available from Heath Com-
pany, Benton Harbor, MI 45022, Price class for
the HD-3030 is $249, Prices for the options are:
HDA-3030-2 (optional filter board), $i5;
HDA-30:30-4 (170-Hz preselector), 520, — Bob
Schetgen, KU7G
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Mirage Communicalions B215 2-Meter Amplifier, Serial No. 280-684

Manufacturer's Claimed Specifications

Frequency range: 144 to 148 MHz.

Power output: 150 W or more for 2-W input. Input
power 0.1 to 5 W,

Receive preamp: 10-dB gain with 2.5-«dB
{ & 0.5-dB) noise figure,

Power requirements: 13.6-V dc at 20-23 A nominal.

Input SWR: Not spegifiad.

Size (HWD: 3 x 55 x 12int
Weight: 5 Ib

mm = in x 254, kg = b x 0.454.

Measured in ARRL Lab

As specitied,

10 W for 0.1-W drive: 110 W for
1-W drive; 145 W for 2.W drive;
150 W for 3-W drive; 155 W for 5W
drive.

10 dB gain. NF not measured.

13.6-V de at 23 A at 150-W output.
1.42 to 1 {145 MHz}

MIRAGE COMMUNICATIONS B215
2-METER AMPLIFIER

1 The Mirage B215 is the perfect companion
for a 2-meter FM hand-held or a low-power
multimode rig. This amplifier features 150-W
output for 2-W drive, along with a receive
preamp. TR switching with a variable delay for
SSB is a standard feature. An optional remote-
control head (model RC-1), which duplicates the
front-panel controls, is available if the user wants
to mount the amplifier away from the operating
position. This option is handy for mobile opera-
tion or for mounting the amplifier near the
antenna in a base station if feed-line loss is a
problem.

The B215 is a linear amplifier. It is always
biased for linear operation, whether the front-
panel switch is set to SSB or FM., The only dif-
ference between these two swifch settings is the
TR relay drop-ount time delay. In the FM mode,
the relay drops out instantaneously. For VOX
8B operation, the drop-out time may be ad-

40 141 2

justed with a screwdriver through a hole in the
side panel. Drop-out time may be set anywhere
between a few milliseconds and approximatety
1.5 seconds.

RF-sensed switching is standard. Whenever
approximately 0.1 W or more of RF drive is ap-
plied to the raDIO (input) jack on the rear panel,
the amplifier automatically switches into
transmit. A phono jack is provided on the rear
panel for ““hard wiring” the antenna relay to
control it from the transceiver. Grounding the
center pin of this phono jack places the amplifier
in transmit.

Three switches and two pilot lights comprise
the front panel. The POWER ON/GFE switch con-
trols the power amplifier. As described earlier,
the ss8/FM switch changes the time delay. The
PREAMP ON/OFT switch controls the preamplifier,
The power amplifier and preamplifier may be
used separately or simultaneously, as operating
conditions dictate.

The rear panel is squally straightforward.
There are two 80-239 connectors for input and
wutput, 2 phono jack for TR control, a six-pin

Fig. 2 - Worst-case spectral display of the
Mirage B215 amplifier. Vertical divisions are
each 10 dB; horizontal divislong are sach

100 Mz, Qutput power is approximately

150 W at 144.2 MHz. Tha fundamental (pip at
the left of the photo) has been reduced in
amplitude approximately 32 dB by means of a
notch filter to prevent spectrum-analyzer
overload. All harmonics and spurious emis-
sions are at least 68 dB below peak fundamen-
tal output, The B215 complies with current
FCC specifications tor spectral purity.

Molex connector for the RC-1 and two heavy
wires for de power.

Two stages of power amplification are
necessary to get from the 2-W level up to 150-W
output. The first stage employs an MRF240A,
while the second stage uses a pair of SRF3417
transistors. The preamp uses 2 U309. All com-
ponents are mounted on a PC board that is
bolted to the hefty heat sink that forms the top
of the amplifier. A built-in thermostat shuts off
the B215 if the heat-sink temperature reaches
170° F; it will not come back on until the heat-
sink temperature drops below 140° F.* The
amplifier features SWR protection. A 35-A fuse
in the dc power line is iocated on the PC board.
The cover must be removed to replace this fuse.

The B215 requires approximately 23 A at
13.8-V dc, so Mirage recommends using no, 8
wire between the amplifier and power source. If
possible, the wires coming out the back of the
brick should be connected directly to the battery
or ac-operated power supply, At 23 A, there is
substantial voltage drop in any length of wire.

T had the opportunity to use the 8215 with a
variety of rigs, including an 1C-2AT FM hand-
held transceiver, a WMicrowave Modules
MMT144/28 linear transverter and an FT-726R
multimode transceiver. Akthough the B215 is
designed for use with hand-held rigs, using it with
higher-power equipment proved to he no
problem. With the MMT144/28 transverter, |
simply adjusted the internal input attenuator for
ahout 3-W output. With the FT-726R., I adjusted
the front-panel prIvE control for the right
output.

It is important to note that the B215 manual
cautions that input power must not exceed S W,
Higher power may damage the driver transistor
and will void the warranty. If your rig has mora
than 5-W output and no reliabte means of con-
trolling the power output, vou should choose
another power amplifier with higher drive
requirements.
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T used the B215 for many S5B, CW and FM
contacts during the review periad in July and
August 1984, The prime use was with a low-
power FM rig and an AEA PKT-! terminal node
controller on packet radio. Local packet activity
is concentrated on [45.01 MHz, and mv station
was the primary link between packeteers in the
Hartford area and WORLI near Boston. The
B215 was left on almost continucusly during this
period. It functioned perfectly, The power was
more than enough for a reliable link to WORLI
and others in the Boston area. The receive
preamp often brought marginal signals up to a
level that the TNC conld copy with few tries. The
highlight of this packet operation was working
KTHTV near Washington, DC direct one evening
when we had enhanced conditions.

On SSB and CW, the 150 W that the B215
provides wags more than enough for solid Q30s
around New England and into the New York,
New Jersey and Pennsylvania area. Because of
the convenience and ease of operation afforded
by the B215, I rarely bad the desire to turn on
my tube-type amplifier,

ARRL staffer WIXX uses a B215 for VHF
mountaintopping expeditions, especially during
VHF/UHF contests. His 2-meter portable sta-
tion is battery operated, so he uses an JCOM
1C-202 SSB/CW hand-held 3-W transceiver for
most of the operation. For contacts when the
3 W just won't get through, he switches in the
B215, This combination is & real success because
it conserves battery power, yet allows accasional
high-power operation as necessary,

Mirage offers a five-year warranty on the B215
{except for the power transistors, which are
warranted for one vear), It is a solid piece of
equipment that deserves consideration if you
have a QRP 2-meter signal that occasionally
needs a boost.

Price class: $290. Manufacturer; Mirage Com-
munications Equipment, Inc., P.O. Box 1393,
Gilroy, CA 95020, -— Mark Wilson, AA2Z

KLM 144-148-13LBA 2-M YAGI

] There are many reasons for the universal
popularity of the 2-meter band with radio
amateurs. Band occupancy is high and there is
a variety of interesting activities in which to par-
ticipate. Propagation tmodes, repeaters and
satellites allow excellent DX possibilities. Com-
mercially built FM and multimode transceivers,
transverters, amplifiers and antennas have helped
populate the band.

New antenna designs have done much to im-
prove VHF station performance in recent years.
A few vears ago, KLM announced the
144-148-131.B long boom, 2-meter Yagi.* The
KLM 'LBA is an improved version of that anten-
na. A physical lightweight at 9 pounds, the 'LBA.
is a heavyweight performer.*

Assembly

Antenna assembily is straightforward and easy.

After unpacking the antenna, 1 took the time to
read the instructions completely — a habit well
worth developing, Evervthing that one needs to
know can be found in the eight-page documen-
tation package. Large diagrams clearly illustrate
proper assembly of the ’LBA. The next step was
to sort the pieces and check them against the

*B. Glassmeyer, "KLM 144-148-13 LB Antenna,”
Product Review, QST, October 1981, p. 48,
‘mm = in x 254, m = ft x 0.3048; kg = |b x

0.454; km = mi x 1.609; kmfh = mith x 1.609.
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Fig. 3 — SWR curve of the KLM 144-148-13-LBA.

parts list, | used an old muftin tin to hold the
hardware during assembly,

The five-section *LBA boom is 1% inches in
diameter and about 21% ft long. Each boom
joint is secured with a pair of no. 8-32 screws
and hardware. Insulators for the reflector and
10 directors are molded directly on the 3/16-in
aluminum-rod elements. Parasitic eclements
mount in the boom rapidly. Elements are in-
serted in their predrilled holes and secured with
stainless-steel keeper rings.

Multiple driven elements can be found on
many KLM antennas — the 'LBA is no excep-
tion, Tt sporis two driven elements, each made
from 3/8-in tubing and mounied to the boom
with sturdy plastic insulators. Dual-driven
elements give two desirable characteristics to the
"L.BA. The first is broad bandwidth {see Fig. 3).
The second is a 200-ohm balanced feed-point im-
pedance. An assembled 4:1 coaxial-line balun is
inciuded with the antenna. The 50-ohm coaxial
feed line connects to the antenna by means of
solder lugs that are also provided by KLM,

Installation and Results

Installation of the "LBA is easy. Attach the
mounting plate to the boom at the balance point
of the assembled antenna. I use a tower leg as
a temporary *‘antenna mast’’ to ensure proper
alignment while securing the plate to boom U
bolts. That leaves only the plate-to-mast U belts
to tighten when the antenna is at the top of the
tower,

Vertical mounting of the "LBA is possible.
KLM recommends a nonconducting mast that
extends at least 6 inches either side of element
fips. If you choose vertical mounting, the feed
line must be brought off the antenna from the
reflector end of the boom. That feed-line routing
is important to prevent pattern distortion. De-
tailed instructions are included with the anten-
na. i chose horizontal polarization and so can’t
speak from experience about vertical polariza-
tion results — they should be good.

Of course, multiple 'LBAs can be used to form
larger arrays. Instructions are given for assembly
of two- and four-bay arrays. Stacking frames,
power divider/couplers and phasing-harness
cables are available from KLM. Spacing in those
arrays is 12 to 14 feet vertically and 13 to 15 faet
horizontally (horizontal polarization).

Resulis

During the review period, | raised my transmit-
ted power output from 10 to 80 W. Even with
i0 W, I was able to enjov many CW and SSB
QS0s with stations from Maine to southern New
Jersey. With more power, | was able to work
almost everything I could hear. The radiation
pattern of the ’LBA shown in Fig. 4 was
measured with the help of Mark Wilson, AA2Z,
and a calibrated attenuator from the ARRL lab.

The *LBA has weathered a hard New England

Fig. 4 -~ Measured radiation pattern of the
KLM 144-148-13-LBA. Measurements were
mada between AA27 and K8CH, a distance of
about 20 miles.

winter; a couple of times it took wind gusts of
up to 60 mi/h. During that storm, my tower and
antenna system was doing 2 dance that would
rival Antira. Mechanically, the antenna seems
just as sound as the day it went up — and it is
working just as well electrically, too.

The KLM-13LBA is available from KILM Elec-
tronies, Inc,, 17025 Laurel Rd., Morgan Hill,
CA 95037, tel. 408-779-7363. Price class: $100.
- Chuck Hutchinson, K8CH ey

New Procucts
SUBLIMINAL CODE LEARNING

L1 Vince Luciani, K2V], is offering a different
approach to learning Morse code: subconscious
or subliminal learning. Said to be prepared by
experts in the field of subliminal learning,
Subliminal Code Learning is aimed at those who
have difficulty initially learning the code or at-
tempting to increase their recognition speed.
On one side of the tape, author Luciani an-
noungces the entire code alphabet, complete with
the dots and dashes for each letter. But you
won’t hear any of it. Instead, you hear relaxing
music, The code is presented subliminally for
only your subconscious mind to hear and learn.
The other side of the tape contains the vital af-
firmations that are meant to help you appreciate
the code as fun, and the learning of it as a
pleasure. The tape is available from Vince
Luciani, K2VI, P.O. Box 682, Cologne, NJ
(18213, Price: $10.95, plus $1.50 for shipping and

handling. A money-back guarantee is offered.
- Paul K. Pagel, NIFB
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Technical Correspondenc®

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

POWER-LINE GROUNDING:
FRIEND OR FOE?

i1 The most important abjective of the ground
circuits specificd by the National Electrical Code
15 safety for people; their protection from elec-
trical shock and fire.’ One of the three ac power-
distribution wires brought into a house is iden-
tified as the *‘neutral’’ conductor. The neutral
wire, as well as metal conduits, boxes, and switch
cover plates bonded to it, shows nearly zero poten-
fial with respect to earth-grounded objects.

Uinfortunately, the ac-power system often
brings a variety of radio interference into the
home and ham shack. T'wo forms of interference
are particularly troublesome for hams: Power-line
switching transients, from motors, lamps and so
on, cause sudden changes in ling voltage that
generate RF. The worst offender is power-line
““hash® (continuous noise pulses), which is syn-
chronized to the ac ¢ycle. This is not only a poor
environment for communications receivers, but
it can affect TV and some FM-broadcast
receivers! A connection from the radio chassis to
a wall outlet {third wire ground), or the neutraf
wite, does not help. It may make the noise worse!
Whv? Alas, the power-line ground is not
necessarily at ground potential. Furthermore, even
when all lights and appliances are turned off, there
may be current flowing through the neutral and
ground conductors, which produces an induction
{magnetic) field that penetrates throughout a
house.

The three-wire distribution system shown in
Fig. i illustrates how currents are produced in the
neutral wire. A fransformer at the power pole
reduces the 2400-V high voltage to two 117-V cir-
cuits, Hy and Hy, relative to the transformer
center tap, which is the origin of the neutral wire,
Note that 234 V is applied to loads connected
across both hot wires,

N, H;, and H; represent the low-voltage
distribution wires strung on power poles. The
resistor symbols repregent resistance in the wires,
Within house A, the various lights and electrical
Ioads are represented by Ry and Ry,. 1f both
loads were equal, current would circulate only
through the H, and H, lines. If the load on the
H, vircuit (4 A} is less than the load on the H,
cirenit (13 A3, there will be & 9-A current flowing
back to the transformer center tap. The loads are
seldom balanced, and thus current is usually flow-
ing in the neutral wires.

The electrical code recommends that the neutral
vircuit within a house be bonded to the water pipes
{points (i, and Gg), under the assumption that
they represent a good (less than 3 {I} connection
to true earth ground. One result of that ground
connection is that some of the unbalanced load
currents in house A and house B also flow through
the water main.

Fig. 2 is a recording of cwrrent flowing through
the water-pipe connection to 4 water main in a
typical residential area. (Fortunately, the watt-
hour meter does not charge you for current in the
neutral wire.) The bandwidth of the recording is
less than 1 Hz and thus does not show the true

‘Notes appear on page 43,
*Technical Editorial Assistant
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Fig. 1 — Neutral currents produced by unbalanced loads in a single-phase, three-wire, power
distribution system. Alley wires: N {neutral), 0 V; H,, 117 Vi, H,, 117 V.
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Fig. 2 — Ac currents (plotted against time)
flowing In a residential water pipe at the con-
nection to the neutral service wire.

peak value of the current transients that occurred.
Even though a tvpical water-pipe connection to
a water main presents only about 50 milliohms
of resistance, lightning from local thunderstorms
can praduce 10- to 50-V transients on the pipe
and neutral conductors, including the third-wire
ground jacks in ac outlets!

In general, service wires enter the rear of a
house and the water pipe exits on the boulevard
side, as in Fig, 3. The current flowing from neutral
to the water main passes through the pipe.
Magnetic flux fills the region surrounding the cur-
rent path, and this induction field varies with the
current shown in Fig. 2. Fast changes of (.3 A
(500 gV /meter ficld strength) were detected dur-
ing the recording with a radio, using a ferrite-core
antenna, five feef away from & water pipe.*

When grounding different units ot radio gear,
precautions to prevent ground loops may be
necessary. For example, consider a transceiver,
code transtator and active filter, each with a three-
conductor power plug, and each connected to the
others by coaxial cables. The greater the separa-
tion of the power cords, and the [onger the inter-
connections, the greater is the induced
interference.

[nduction fields may be quite complex. One
such case arises from electrical conduits that con-
nect the neutral wire to a gas furnace: 'Ihe buried
gas pipe is another ground path that conducts part
of the neutral current to sarth.

in many residences served by a city water
systern, the bonding of the neuatral wire in each
house forms a large electrical ground network,
High-amperage currents circulate that, because of
the low resistances involved, can drive the neutral
conductors in a house with currents and voltages
guite independent of load conditions in the house.
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Fig. 3 — The neutral-current component passing through house plumbing preduces an induction

tield, which penetrates the entire house.

Tt is not unusual to measure 1- to 2-V (peak,
corresponding to a 50-A current pulse) fast-rise
pulses at the junction of the water. pipe and neutral
wire (G, or Gp) when there are severe power-line
hash conditions in the house. These noise pulses
are applied to the chassis of a receiver when it is
“*properly” grounded to a water pipe or third-
wire ground.

The neutral wires on power poles and the water-
main system form an antenna array of surprising
efficiency (because of their large physical length).
Measurements at G, and Gy, for example, can
show 200 to 600 mV of RF from AM-broadcast
transmitters Jocated 5 to 10 miles away. RF energy
at higher frequencies or lower power levels may

Feedback

¥ EBrnie Meyer, VE3ODV, has informed us of
an error in ““How Receivers Work™ (QOct. 1984
¢S, Fig. 5 of the October article shows the BFO
frequency as 9.007 MHz. A 700-Hz offset, as
mentioned in the text, requires a BFQ frequency
of 9.0007 MHz,

i ¥Tn the New Books column of the November
1984 QST, on p. 21, author N, David Larky's call
sign is wrong. Printed as WA6DHO, it should
read WAGDMO.

The instructor materials that accompany the
{extbook consist of fransparencies, which include

deliver several millivolts to the receiver.

Each home presents a unigue situation. Ex-
periments may be required to solve power-line
noise problems. Record the receiver noise level at
each step of the experiment so that it is easy, and
foolproof, to compare an “improved”” receiver
hookup with the previous one.

First steps toward noise elimination should in-
clude an outside ground rod {8 ft, 5/8-inch
diameter, minimum — Ed.] for direct connection
to the receiver chassis, with the use of an isola-
tion plug to remove the third-wire ground con-
nection to the wall outlet. [As an alternative, an
RF choke in series with the third wire effectively
blocks RF from entering the radio, while main-

many line drawings found in the book, and an
answer manual for the problems and exercises.

Fig. 4 — A 100%-modulated AM wavejorm.

taining integrity of the safety ground system -~
Ed.]
The wide-spread emergence of the computer
“glitch™ in the recent explosion of digital hard-
ware has brought forth a variety of both power-
line-surge and RE! filters. Those fiiters with a
separate ground terminal, or case, can be effec-
tive, if that terminal is connected to a separate
carth ground.

An antenna lower, with a proper ground for
lightning protection, can produce additional
power-line noise when the normal third-wire
power-cord grounds are refained in station equip-
ment." A tower ground, or buried counterpoise,
represents a sufficient ground for safaty purposes,
if its resistance to true earth ground is 25 ohms
or less.?

Neutral currents in plumbing, gas pipes, and
S0 0n, may cause induction problems, as previous-
Iy discussed. Use a clamp-on a¢ ammeter to trace
the current paths, It is sometimes helpful to bond
the neutral wire to additional ground rods as
specitied in the Electrical Code.*

Be cautious in every step of yvour experimenta-
tion. Remember, safety first, noise reduction
second, — Douglas A, Kohl, WETHM, Osseo,
Minnesota

Notes

\National Elecirical Code: Boston: Mational PBire
Protection Association, 1981; article 250 —
prounding.

‘mo= 1 x 03048 mm = 254 km =

*Clifford Carr, ed., American Electricion’s Handbook:
New York: McGraw-Hill Book Cu., 1val)
pp. 8-98,8-99,

“See footnnte |,

t.Larry Clayton, W4L DB, points out an error
in “The Basics of Transmitters” (Nov. 1984 QS7,
p. 40). The photograph in Fig. 7B of the article
does not show the cutput of a fully modulated
AM transmitter, as the caption asserts. The sharp
“*¥’" shape of the envelope trough identifies that
waveformn as the output of either an SSB transmit-
ter mo<iulated by two tones of equal amplitude,
or & double-sideband, suppressed-carrier transmit-

ter modulated by a sing]e(xtfn"?“-i[he correct

~gaveform is shown here inlFi

n the December Broduct Reyj the Yaesu
FT-757GX transceiver, the third-order intercept
measurements should be swapped to read:
+15.5/-5 and +16,5/-3.5. The positive number
is associated with the higher two-tone, third-order
IMD DR measurement in each case. 5]

(continued from page 23)

terminated Beverage antenna that is bidirectional
NW and SE. In the past, the Beverage wire
showed an 8-10 dB 8/N advantage over the tilted
north vertical alone. During long-haul QSOs to
North America, the 4X array, used in the phased-
pair mode, comes within 3 dB of the $/N ratio
provided by the Beverage.

In Conclusion

Many Buropean stations tell me my signals are
as strong as [ocal ones. On occasion they remark
that I have the loudest signal on the band.

H’s a pleasure to have a directional array on
top band. I simply turn a knob to rotate the pat-
tern -~ much faster than a motor can rotate a
typical beam antennal The 4X array is compact
and can be supported by the existing HF-antenna
tower. 1 hope that some of you will try this anten-

g2 e) Bi

Fig. 8 — Network for omnidirectionai use. G
and L are the same as for Fig. 7.

na, and 1 look forward to hearing from you about

your results.

MNotes

‘mo= ftox 03048 mm =
1,608,

*G. Hall, ed,, The ARRL Antenna Book (Newington:
ARRL, [984), p. B-12,

4. Devoldere, S0-Meter DXing (Greenville, NH:
Communications Technology, 1978).

After earnintg a BSEE degree with Distinction from the
University af Nevida in 1967, Riki worked as @ VHF
transmitter and receiver designer. He later became an
electromagnetic-cormpatibility specialist, Recently, his pro-
fessiongi activity has been in the areus of relichility and
quality assurance. Riki was first licensed in 1955, as
KN6THN. DXing and contesting, primarily on CW and
especially on 1.8 MHz, are his main interests in Amateur
Radio. His aspirations to work 160-m DXCC have
directed his technical capabilities to antennas and receiv-
ing signal processors, His DX achigvements incliude DXCC
Honor Roll, SBDXCC and 1.8-MHz WAC. In addition
to his 4X4NJ call, Riki also holds the call K7NJ B8
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Six Winners Emerge from the
ARRL Antenna Competition

March 1984 QST carried the exciting announcement of an ARRL
antenna-design contest.! The eniries are in, the testing and

judging completed.

By Jerry Hall,* K1TD, and Bob Schetgen,** KUTG

serve guite nicely as an antenna
for all HF amateur bands above 10
MHz. But with a new 10-MHz band now
authorized for .8, amateurs and with the
18- and 24-MHz bands on the horizon, this
is no longer true. There will be six amateur
hands in the spectrum where we formerly
had three. The conventional triband beam
isn't going to cover all those frequencies.
Thus, the ARRL Antenna Competition was
born, to stimulate thinking about antenna
designs that would cover the new bands.
The contest closed on July 30, 1984,
Two categories of antennas were sub-
mitted by designers — 5-band designs (14
to 30 MHz) and 6-band designs {10 to
30 MHz), Six cash prizes have been
uwarded to the three fop entrants in cach
of the two categories. A brief announce-
ment of these six winners appeared in
January League Lines. The features of the
winning designs are highlighted in the
paragraphs that follow. You'll be seeing
additional information with construction
details on some of these antennas in future
issues of ST or other ARRL publications.

And the Winners Are ...

Ist place, 6-band category: Eugene C.
Sternke, K6AH, of Sequim, Washington,
for his four-element phased array; awarded
$500. See Figs. { through 3. Despite ap-
pearances, (ene’s array is not a two-
element quad, even though the elements are
supported by fiberglass spreaders. The four
elements are actually in a V configuration,
two inverted and two upright. The ends of
each element are insulated at the tips of the
horizontal spreaders. All elements are
driven. The system is fed with open-wire
line, Sternke also nsed open-wire-line con-
struction of the radiator elements, seeking
a broad-band SWR response with a par-

N ot long ago, a triband beam would

1B, Schetgen and D. Lusis, "Announcing the
ARRL Antenna-Design Competition,” QST,
March 1984, . 56.

*Associate Technical Editor

**Technical Editorial Assistant
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ticular setting of a balanced matching net-
work. The array has gain over a dipole on
each band, and unity front-to-back ratio.
(1t is bidirectional in the direction of the
boom.} }

2nd place, 6-band category: G. A,
“Dick® Bird, G4ZU/FSIDC, of southern
France, for his eight-element array;
awarded $250. See Figs. 4 and 5. This ar-
ray consists of six driven elements, plus a
dual-band parasitic element and a 10-meter
director. To reduce wind loading and
weight, Dick's array uses some wire
elerents. These are supported by nvlon line
attached to the ends of tubing elements.
Although the array resembles a log-periodic
design, it is not; rather than covering all fre-
quencies in its range in true log-periodic

Fig. 3 — Measured pattern plot of the Sternke
four-element array at 29 MHz. For the first 15
divisions, from the outside in, sach concentric
grid division represents 1 dB; inner divisions
represent 5-dB steps. Minor bumps on the
lobes are caused by shifting of the elements
in the wind with rotation.




Fig. 4 -- Bird's eight-elemant log-periadic
iook-alike takes 2nd place in the 6-band
category. Some elements are of wire and are
not visible here. The two rear elements are
censtructed of tubing and wire, the wire ends
being brought forward and supported by
fiberglass extensions on the longest element.
This provides the necessary physical length
for a full quarter wavelength, but reduces the
weight and turning radius of the array.

Fig. 6 — Hauff's “trailer-mounted” vertical
array takes 3rd place in the &-band category.
The roof of the travel trailer was simulated
with “poultry netting” (as it was termed by
one of the Hy-Gain engineers), supported by
furring strips on a 24-foot boom.

Fig. 5 — Measured pattern of the 2nd-place
winner, 6-band category, at 21.0 MHz. Bird's
array exhibiis a respeciable front-to-back ratio.
Patterns at lower frequencies were much
broader with significant minor iobes, probably
caused by the feeder arrangement. Bird is
working to perfect an improved feed system,

fashion, its performance is optimized for
the amateur bands.

3rd place, 6-band category: Frederick A.
Hauff, W3NZ, of Royersford, Penn-
sylvania, for his trap-vertical six-band
radiator with parasitic reflectors; awarded
$125. See Figs. 6 through 8. Fritz built the
array for operation on the aluminum roof
of his travel trailer. For range testing, the
trailer roof was simulated with an 8 x
30-foot ground screen made of galvanized

Fig. 7 — The "travel tratler” at the top of
Hy-Gain’'s 80-foot steel pola. The talter
element at the left is the radiator, containing

. traps. A separate electrically loaded reflector

is used for sach band. (The element at the
right is a dual reflector, for 10 and 14 MHz.)

chicken wire having a l-inch mesh, and
supported on 1 X 2-inch furring strips.?
The entire assembly was supported on a
24-foot boom,

Ist place, 5-band category: Robert
Milbert, KFOP, of South St. Paul,
Minnesota, for his delta-loop array;
awarded $400, See Figs. 9 and 10. This
array consists of five 3-element delta-loop
antennas that are nested, but in a unique
mechanical arrangement. The spreaders are
of aluminum tubing, supporting three sice
rails that, when viewed from the end, are

mm = in x 254, m = fi x 0.3048.

Fig. 8 — The pattern response of Hauff's
system is typical for a vertical parasitic array.
This pattern was recorded at 10.1 MHz.

Fig. 8 — First-place winner in the 5-band
category is Milbert's array of 15 delta-loop
efemnents. They are suspended Inside
aluminum supports.

mutually 120° apart. The 15 nested
elements are suspended inside the side-rail
structure. The director and reflector
spacing is not the same physical distance
for any two bands. The array exhibits gain
and a front-to-back ratio on each band.

2nd place, 5-band category: Robert T.
Hart, W5QIR, of Melbourne, Florida, for
his tuned vertica! copper loop; awarded
$200. See Fig. Il. Ted’s antenna, con-
structed of 1-inch copper tubing and seven
45° elbows, is approximately 6 feet in
diameter. The loop is shunt fed at the
bottom with 50-ohm coaxial line; the feed
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Fig. 10 — Pattern rasponse of the Miibert
array at 24,9 MHz. The irregularities in the
pattern are caused by the elements shifting in
the breezes during pattemn recording. Pole
rotation took approximately one minute.

Fig. 11 - Hart's tured copper loop takes 2nd
place In the 5-band category. The vertical
support Is of tiberglass. The tuning capacitor
at the top wouid normally be tuned remotely,
but for these tests was tuned manually for the
hand of operation.

Fig. 12 — The 18.1-MHz pattern response of
Fisher's 3rd-plage winner, 5-band category.
The 10-slement system is a quad-log-periodic
array mounted on a single set of spreaders.
Movement of the elements in the breeze
accounts tor the iumpy iobes.
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arrangement resembles a gamma match,
but has no serigs capacitor. The tuning or
resonating capacitor is placed at the top of
the loop. The gain performance of this [oop
approaches that of a dipole on the higher
frequency bands, and is somewhat lower
where it becomes smaller in terms of a
wavelength. It is vertically polarized and
bidirectional, with lobes in the plane of the
loop. The copper loap is worthy of con-
sideration for a limited-space antenna.
3rd place, 5-band category: James W.
Fisher, W8JF, of Emmaus, Peansylvania,
for his 10-element quad-log-periodic array;

. awarded $100. See Fig. 12. Qur apologies

for not having a suitable photo of this
array. (Appearing at the top of the pole
used for testing, it is almost invisible in the
photo.) The array consists of 10 wire
clements interlaced on one set of fiberglass
spreaders. Thus, the entire array is con-
tained in a single plane. Each element is
driven at two opposite corners. Horizon-
tal polarization of the array offers better
directivity than vertical polarization. The
pattern is bidirectional, with lobes broad-
side to the plane of the loops. it has modest
gain over a dipole.

How Were the Winners Determined?

The finalists in the competition were
chosen by a panef of ARRL Technical Ad-
visors on antennas and propagation. These
are volunteers who are active in or retired
from professional work with antennas.
Based on papers submitted by the con-
testants, preliminary judging of the anten-
nas considered anticipated gain, front-to-
back ratio, SWR bandwidth, ease of
duplication and cost to build.

Final judging was based on measured
performance, ease of duplication as ascer-
tained by assembling the array, and cost
and availability of materials used in the
construction. Each finalist was asked to
ship his array to Lincoln, MNebraska, for
testing on the antenna range of the
Hy-Gain Division of Telex Communica-
tions, Inc.

Hy-Gain/Telex is a well-known
manufacturer of amateur antennas, as well
as of antennas for commercial and in-
dustrial applications and for the armed ser-
vices. Hy-Gain literally lent their entire
antenna range to the ARRL for these tests.
Performing the tests were Mike Hiehle,
W6RZ, an ARRL Technical Advisor on
antennas and a professional antenna con-
sultant for many vears, and Jercy Hall,
K1TD, Headquarters statf member and
editor of The ARRL .Antenna Rook.

Roger Cox, WBEDGF, a Hy-Gain proj-
ect engineer, and Joe Gillam, a Hy-Gain
technician, familiarized us with their range
testing procedures and equipment. Then
they merely advised and observed intermit-
tently as we did the testing, The testing con-
sisted of three main procedures: (1) SWR
measurements, (2) gain measurement and
(3) front-to-back measurements through

the recording of directional pattern plots.

Range Measurements

Each antenna was assembled and placed
on a motor-driven carriage that took it to
the top of an 80-foot rotatable steel pole,
manufactured by Hy-Gain. Through a
50-ohm feed-line system, the return loss
(Smith Chart definition) of the antenna was
measured with a Hewlett-Packard 8505A
network analyzer, an 8501A storage-
normalizer, a 9816 computer with 9121 disk
drive, a 7470 plotter and an 829058 printer.
Compensation for cable losses was made
by the analyzer equipment, so the plotted
information showed what existed at the
antenna feed point. The SWR can be
calculated directly from the return-loss
figure. lmagine the convenience of mea-
suring the SWR automatically over the
range from 10 to 30 MHz! This was our
range of interest, mind you. The equipment
is capable of operating from LF well into
the UHF region.

Pattern plots were recorded next. These
were taken with the antenna under test il-
luminated by an antenna system of ap-
propriate polarization, located approxi-
mately 2200 feet away. The signal source
was a remotely controlled synthesized
signal generator, a Wavetek model 3000,
driving a broadband RF amplifier. The
amplifier output level was about § watts.
For two of the horizontally polarized
arrays, we also turned the antennas 90° and
made pattern measurements with a vertical
source antenna, This gave both E-plane and
H-plane responses.

For patiern measurements, the test
antennas were used for receiving. Two
Hewlett-Packard step attenuators, 10- and
1-dB steps, were inserted in the line ahead
of the receiver. The receiver consisted of
another Wavetek model 3000 signal
penerator as a local osciilator, feeding a
specially made Hy-Gain receiver. The
receiver detector is a crystal bolometer
manufactured by Scientific Atlanta, with
a signal-strength ineter calibrated in
decibels. The plotting table is a Scientific
Atlanta polar recorder, series 1530,

With the test antenna illuminated and
oriented for maximum response, attenua-
tion was inserted, and the gain of the
receiver was adjusted to show 0 dB on the
signal meter. This corresponds to (¢ dB on
the plotter. The pattern was recorded while
the pole was rotated through 360° The
front-to-back ratio is read directly from the
pattern plots. In addition, these plots give
a general idea of the expected gain of the
array.

Any mechanical instability became
clearly evident in the pattern
measurements., One or two of the severely
serrated patterns remind one of a slightly
distorted circular saw blade. Such patterns
undoubtedly resulted from impedance
changes in the array with mechanical vibra-
tion of some antenna componeni. The



cure, of course, was to find the offending
component and make it mechanically
secure.

Gain measurements were made last,
using the same receiving system as for
recording the pattern plots. The test anten-
na was rotated for maximum response
from the illuminating source. The receiver
gain was set to maximum, and attenuation
adjusted tor a near-zero-dB reading on the
signal meter. Then the attenuator settings
and the meter reading were logged. This
was done for each frequency at which the
antenna was being tested.

The test antenna was then removed from
the pole and replaced with a hali-wave
reference dipole for each band. The dipoles
were prepared in advance by Hy-Gain, and
were of telescoping aluminum tubing sec-
tions. The same coaxial line that was used
for the test antenna was connected to the
dipole antennas. Each dipofe was placed
atop the 80-foot pole and oriented for
maximum response to the illuminating
signal. Again the step atfennators were set
for a near-zero-dB reading on the signal
meter, and the attenuator settings and
meter reading were logged. The difference
in attenuator settings plus meter readings
is the gain (or loss) of the antenna under
test, referenced to 4 dipole.

The most important factor in antenna
pattern measurements, by far, is the quality
of the range. Unwanted reflections from
nearby objects can produce pattern distor-
tion, invalidating the data. When the
Hy-Gain people weren’t looking, we ran
some of our own tests on their range by
making a pattern plot of each of the six
dipoles. Qur conclusion — the Hy-Gain
range is clean. Fig. 13 shows the response
of the 29-MHz dipole, a classic textbook
plat. This is the most critical of all frequen-
cies we used because it is the highest. The
effects of small reflecting objects will show
up here because the objects are larger in
terms of a wavelength than at lower fre-
quencies. Patterns for each other band were
equally clean.

Conclusions

What was gained as a result of the com-
petition? Were there any earth-shattering
new designs? It was evident to the judges
that most contestants had devoted a con-
siderable amount of time to developing
their entries. Some of the entries were ob-
viously being developed even before the
competition was announced in March of
1984, Startling new ideas? Perhaps not at
first glance, but from these ideas it secetfis
likely that a new breed of multiband anten-
nas will evolve. The groundwork has been
laid. And even though the formal deadline
for submitting contest entries has passed,
the need remains for multiband antennas
that offer optimum performance in the 10-
t0 30-MHz frequency range. In that sense,

the contest is an ongoing event.
As representatives of the sponsoring

Fig. 13 — The measured pattern rgsponse of
the 29-MHz reference dipole shows a classical
taxtbook plot, with no perturbatlons from
unwanted or stray reflections in the Hy-Gain
range.

Roger Cox, left, and Joe Gillam of Hy-Galn
demonstrate the use of the Hewlett-Packard
analyzer equipment. Among the various
capabilities of this equipment is the automatic
measurement of the return [oss in decibels, a
value that is related to the SWR.

i

Jerry Hall seems to be pleased with the
results obtained at the Scientific Atlanta polar
recorder, The turntable rotates in synchronism
with the steel pole as it turns through 360°
while a recording pen piots the antenna
rasponse to the illuminating signal.

organization, we at ARRL Hgq. have gained
much in the way of experience from this
event. First, the time given to contestants
1o perfect new designs was insufficient. Our
original timetable spanned a period of one
vear; in retrospect, two years would have

been more satisfactory. We learned,
especially, that building a reliable antenna
requires much more time and effort than
merely throwing some parts together. Even
though the antennas entered in the contest
had been built and tested, we found it
necessary to devote a considerable amount
of time to making adjustments and,
sometimes, minor alterations here and
there, searching for and correcting
mechanical problems, and so on. We also
learned that accurately measuring the gain
of an array is a very complex procedure,
even with the proper equipment. This is
especially true if the antenna is not matched
to the feeder system. We came to appreciate
the amount of work that manufacturers
devote to developing a suitable antenna for
the market. Believe us when we say that the
reliable antenna manufacturers earn what
they charge for their amateur products.
We wish to express our sincere thanks to
Hy-Gain/Telex for [ending us their anten-
na range in late September and October
1984, and to Roger Cox, who was in-
strumental at Hy-Gain in arranging all the
details. The cooperation we received
through Roger was outstanding. Special
thanks go to Joe Gillam, who was our
right-hand man in rounding up all the
brackets, fittings, tools, test equipment and
similar items we needed, and who also
helped in moving all the assembled anten-
nas here and there. Without the assistance
of the folks at Hy-Gain, the ARRL Anten-
na Competition would not have reached a
successful conclusion. IEE]

Stirays %

HAM RADIO BUG

('] Somewhere in the Volkswagen grave-
yards of America there lies a 65 VW
“‘Bug” with dashboard controls marked
VOLUME, SQUELCH and CHANNEL SELECT.
Back about 1965, my friend WA2INM,
having mounted many different 6-meter
rigs of that era into his VW, hit upon a
novel idea, He disassembled an old
“Benton Harbor 6-Meter Lunch Box,™ cut
the necessary chassis holes between the
front trunk and the passenger compart-
ment, and rebuilt the Sixer as an integral
part of the car. He used that *‘built-in’* for
vears, eventually adding a multiple-channel
crystal switch for more flexibility. I'm
willing to bet that this is the first, last and
only rig of its kind in cither 6-meter AM
or Amateur Radio historv. What did
WA2ZINM think of his invention? ““Well,*
he used to say, **most of the parts were
cheap, but the chassis was sure expensive!”

— Bill Pasternak, WAGITF, Saugus,
California
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1984 — The Year in Review

From Volunieer Examining and an ambitious membership drive to
packet radio and antenna zoning — the goals have been set.

By Andrew Tripp,* KA1JGG

1584 just by being there: the 70th

anniversary of its founding. There
were no marching bands, no formal
ceremonies, but it Jdid give radio amateurs
some time to look back on the many roads
taken in the past seven decades, and to
make preparations to meet the challenges
that lie ahead.

T he ARRL reached a milestone in

Along League Lines

At its two meetings during the year, the
ARRL Board of Directors fine-tuned some
programs and set the agenda for many
others, including Volunteer Examining,
membership and Canadian autonomy.
Among the actions taken at the March
meeiing were:

* the election of leaders: Larry E. Price,
W4RA, President; Leonard Nathanson,
WERC, First Vice President; Gar
Anderson, K8GA, and Jay Holladay,
W6EJJ, Vice Presidents; Richard L.
Baldwin, WIRU, International Affairs
Vice President; David Sumner, K1ZZ,
Secretary; and James E. McCobb, Jr.,
KILLU, Treasurer:

* a decision that the ARRL would
hecome a Volunteer Examiner Coordinator
in all 13 FCC-defined regions when the
VEC reimbursement rules took effect;

¢ changes to the ARRL Articles of
Association and Bylaws to permit greater
autonomy for the Canadian Radio Relay
League:

¢ several measures to build on news
media recognition of Amateur Radio.

From the October mesting came:

® actions encouraging the use and
development of packet radio;

& a directive that the League petition the
FCC to permit an applicant to retake a
failed test element after 27 days;

® a0 ambitious goal to bring the number
of radio amateurs to 600,000 by decade’s
¢nd and to increase ARRL membership;
and

* g study of the feasibility of the ARRL's
assisting the FCC with amateur license

*QST Features Editor
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records, especially in the administration of
call signs.

In November, two League publications
took on a distinct new look. The 1985
ARRL Handbook for the Radio Amateur
was seven months in the making, but the
1024-page offering of technical wherewithal
is 2 product all League members can take
pride in. Up Front in QS7, a four-column,
full-color section of news and features
without the fine print, brought readers the
most dramatic change made to QST in
several years.

The 1983 Hiram Percy Maxim Memorial
Award, to be given each year to a young
radio amateur with an outstanding record
of accomplishment and contribution to
Amateur Radio, went to Jon J. Willis,

This
Amateur Radio License
Examination Session

v conpdinared b the

American Radio Relay
League

Volunteer Examiner Coordinator

The League is your membership
organization since 1914, devored
entirely to Amateur Radio.

If you are not a member
af the League, you are
cordially invited to abrain
an application form here.
Join The

League!

Since the first ARRL/VEC tast session, on
September 1, more and more of these posters
cropped up across the country as the
Volunteer Examining Program got into full
swing. By year's end, the number of test
sessions offered reached about 150, with
nearly 2500 candidates being served.

WDBAIT, of Littleton, Colorado. Paul
Sargis, KI6U, of Modesto, California,
became the first to receive the ARRL
Scholarship Honoring Senator Barry
Goldwater. The annual award is given to
a deserving voung amateur pursuing a
higher education in electronics.

Successfully meeting the challenge of
teaching Amateur Radio as part of an elec-
tronics curriculum in junior high school
helped Peter Kemp, KAIKD, of Bethel,
Connecticut, win the 1983 Herb 8. Brier
Instructor of the Year Award. By incor-
porating the Novice class and code prac-
tice in his electronics industrial-arts course,
Pete has ignited an interest in Amateur
Radio among many of his 7th- and 8th-
grade students.

The ARRL Interference Reporting
System (AIRS), a revitalization of the In-
truder Watch, chalked up nearly 10,000
reports of nonamateur stations causing
harmful interference on the HF bands.
QOperating since the beginning of the year,
AIRS presently consists of 25 Volunteer
stations who report violations to ARRL
Hq., which compiles the information and
sends it to the FCC for follow-up.

Regulatory Scene

It was some time coming, but the
ARRL/VEC program went into effect in
1984, On September 1, the first test session
under the program was conducted at the
ARRL Pacific Division Convention in
Santa Clara, California. A large team of
examiners handled the testing for the more
than 100 amateurs who participated in the
historic event. By year’s end, the
ARRL/VEC program had served nearly
2500 candidates in about 150 sessions
across the country, with an overall pass rate
of about 50%.

Earlier, in March, the FCC approved the
reimbursement of out-of-pocket costs for
Volunteer Examiners and Volunieer Ex-
aminer Coordinators — paving the way for
the League’s becoming a VEC. A 34 ceil-
ing was put on recoupment of costs
incurred in preparing, distributing and pro-
cessing exams in 1984.

Later that month, the ARRL Board
authorized an agreement with the FCC for



the League to become a VEC for the FCC-
defined 13 regions, to begin after the
recoupment rules took efiect. (n a related
matter, the FCC appointed its first VEC
—— the Anchorage (Alaska) ARC, which
coordinates volunteer exams in the 13th
region. By year’s end, two dozen more
VECs were named, with the ARRL/VEC
being the most active.

On another front, there were some major
developments in the issue of overly restric-
tive antenna ordinances. In Burbank,
Wizois, amateurs gained a victory in this
arena with the settlement of a 1982 class-
action suit filed by amateurs and CBers over
their rights to erect antennas in the city.
Under the terms of the settlement, a new,
more reasonable antenna ordinance was
enacted, existing towers “*grandfathered,’”
and tower height permitted to 65 feet (see
Happenings, this issue, for details).

Meanwhile, the ARRL was working on
another avenue to get help for amateurs in-
volved in antenna cases. in July, the
League petitioned the FCC for a declara-
tion of limited federal preemption in anten-
na regulation (PRB-1), attempting to stem
the encroachment of municipalities on the
right of amateurs to erect antennas. Many
groups have since filed comments in favor
of the proposal, arguing that amateuars’
public-service activies would be severely
hampered by overly restrictive antenna
ordinances. The National League of Cities,
on the other hand, is on record as being
opposed to PRB-1. A favorable response
to PRB-1 would make it ecasier for
amateurs involved in local zoning cases to
establish a federal interest in their being
able to maintain effective antenna systems,

In other regulatory matiers, amateurs
moved closer to occupying bands gained as
a result of WARC-79 when the FCC pro-
posed rules to implement use of the bands.
In Docket 84-960, the Commission seeks
to aflow amateur use, on a permanent
basis, of 10.10-10.15, 24.89-24.99 and
902-928 MHz.

RM-4040, the League’s request to pro-
hibit cable television systems from
operating on amateur frequencies, was
denied by the FCC, a setback in our long
battle by the ARRL to get federal help in
stemming CATVE The FCC did issue a
reminder that in cases of harmful in-
terference, the cable operator is obliged to
cooperate with amateurs to eliminate the
problem or face a fine.

In July, the FCC expanded the HF
phone bands (PR Docket No. 82-83). In ef-
fect, the Commission adopted ARRL’s
band plan as filed during the comment
period (sce June 1983 OST, page 59).
General, Advanced and Extra Class
operators gained new privileges in the 80,
15 and 10-meter bands, and those in Alaska
and the Pacific gained the benefit of a
phone band in 7075-7100 kHz.

In other action, the ARRL opposed
220-MHz takeover attempts by the land-

mobile radio services, arguing that the peti-
tion second-guesses the outcome of a
detailed planning study vet to be completed
on the band. Also, the ARRL asked the
FCC to put on hold its proposal to allocate
the 1900-2000 kHz band to nongovernment
radiolocation users on a primary basis until
a study of the present use of the band has
been completed. In its motion, the League
argued that radiolocation users® need for
additional spectrum is unsubstantiated, and
that such a relocation should be based on
a technical basis and not merely on the
claims of the users.

Public Service

From the 4000-mile Torch Run to the
closing ceremonies of the 1984 Olympic
Games in Los Angeles, Amateur Radio was
very much in evidence to officials and par-
ticipants in the Summer Games as millions
of television viewers tuned in. Months of
work went into the plan that saw more than
700 amateurs provide communications sup-
port like ciockwork for the many Olympic
events stretched over 23 cities, from Palo
Alto to San Diego, Also, special-events sta-
tions NGB4O (at the UCLA Olympic
Village) and K840G (at the Stanford
University soccer site) passed daily results
of the Games and third-party messages
back home for some of the foreign par-
ticipants, and provided memorable ()SOs
for many of those unable to attend. And,
of course, there were archery gold medalist
Darrel Pace, N8FTS, and kayaker Sheila
Conover, KB6CZX, who did Amateur
Radio — and their country — proud with
their performances.

Several other times during the year,
amateurs were instrumental in providing
communications in the public interest. In
South Carolina, in March, the quick
response by ARES aperators alerted
residents in Bennettsville of an approaching
tornado and helped avert a greater loss of
life, Amateurs provided communications
in the wake of the disaster as well. Hams
across the country helped out in other life-
threatening situations, including a flood in
New Jersey, tornadoes in Texas and Penn-
sylvania, and Hurricane Diana, which first
hit Florida then moved up the East Coast
to North Carolina.

The event may have been different and
the names and call signs changed, but
amateurs, as usual, were up to the task at
the Louisiana World Exposition in New
Orleans from May to November. Thanks
to several clubs working under the umbrella
of the Louisiana Amateur Radio Exhibi-
tion, Inc. — and special-events station
K5SWF — thousands of visitors to the Fxpo
were treated to a world-class look ar
Amateur Radio’s past, present and future.

In a public service coup, ARRL Presi-
dent Price and the Federal Emergency
Management Agency (FEMA} Director
signed a Memorandum of Understanding
between the two agencies. This agreement

Across the country dusing the year, radio
amateurs answered many a call for emergency
communications. Here, Dauberviile
(Pennsylvania) DX Association members N3CIX
(left} and N3CHL report an overturned trailer
to Red Cross headquarters in the wake of one
of three tornadoas that hit the area in July.
{photo courtesy WAIVUE)

provides substantial evidence of official
FEMA, recognition of amateurs’ emergency
preparedness, particularly ARES readiness,
and helps pave the way for ARRL
volunteers to play a significant role in
federal emergency communications plans.

In March, two of the oldest and most
respected organizations devoted to com-
munications in the public interest joined
hands. The presidents of ARRL and the
Associated Public Safety Communications
Officers, Inc, (APCO) signed a cooperative
agreement that established a framework |
within which ARRL field volunteers may
coordinate with APCO members for
disaster communications.

During the year, ARRL and FCC
organized the Amateur Auxiliary to the
FCC’s Field Operations Bureau, in keep-
ing with the tradition of amateur self-
regulation. Within this framework, made
possible by Public Law 97-259, FCC.is
authorized to enlist the aid of amateyr
volunteers — most significantly the
League’s dedicated force of Official
Observers -— in monitoring the airwaves for
rules violations.

Early in 1984, the FCC adopted rules to
make additional frequencies ({particularly
standard 2-meter repeater pairs) available to
the Radio Amateur Civil Emergency Service
during an emergency that causes the Presi-
dent to invoke certain War Emergency
Powers. This action came in response to 2
request from the Department of Defense,
which had reviewed the role of RACES in
a national emergency and concluded that
additional frequencies would be needed
under ‘‘war emergency conditions.”

To help amateurs become more effective
in their public-service mission, ARRL
published the Emergency Coordinator’s
Handbook, probably the most comprehen-
sive treatment of Amateur Radio emer-
gency communications ever published. ‘The
Handbook was compiled by Hq. staffer
KXIB following cross-country travel to
personally meet with the real experts in
emergency preparedness — the League’s
Field Organization volunteers,

Operating highlights included new
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records. In June, a new 1296-MHz DX
record was set with a contact between Chip
Angle, N6CA, and Paul Leib, KH6HME,
at a distance of 2472 miles (3955 km),
besting the old record of 1422 miles (2275
km). A new 24-GHz record was set in
August when IGSNY/IC8 and I8YZO/8
established a two-way CW contact span-
ning 206 miles (331 km).

Technical Developments

The vear’s events in this area are il-
lustrated by some amateur achievements in
familiar territories and others in as vet un-
charted Amateur Radio technology. Packet
radio continued to develop as a viable com-
munications mode for amateurs. What are
believed to be the first successful amateur
packet meteor-burst communications tests
took place in August between WBRPK near
Des Moines, lowa, and W3OTC in
Rockville, Maryland, on 50 MHz. Subse-
quent 2-meter packet tests involving
KIHTV/3, W3IWI, WEPN and WORPK
also showed promise for the new mode.

In March, several stations demonstrated
the viability of interconnecting packet sta-
tions through terrestrial repeaters and via
OSCAR 10,

A third ARRL Amateur Radio Com-
puter Networking Conference was held, in
Trenton, New Jersey, in April, with a
fourth planned for March 1985 in San
Francisco. Other packet gatherings il-
lustrated great interest among amateurs in
utilizing packet technology in amateur
communications.

In Qctober, the ARRL Board of Direc-
tors approved AX.25 as the standard
amateur packet radio link-layer protocol
(see Dec. 1984 (IST, page 35). One of seven
protocols needed for packet radio, this is
a step toward achieving basic communica-
tions compatibility for the mode
throughout the world.

At year's end, amateurs were testing the
waters with yet another new communica-
tions mode: amplitude compandored single

sideband. While relatively new, ACSSB
shows great promise for use in amateur
communications, Tests of ACSSB con-
ducted at WIAW and by several other
amateur stations through OSCAR 10 in-
dicated significantly better signal-to-noise
ratio and overall intelligibility than with
single sideband.

-CRRL Affairs

The major news in Canada is that the
ARRL and CRRL have embarked on a
five-year plan to make the Canadian Divi-

. sion completely autonomous. Among the

moves underway:

o replace ““Canadian Division” with
“CRRL” or “Canada’’;

* conduct Section Manager elections en-
tirely within Canada;

¢ implement a section-level restructur-
ing, modified to meet Canadian needs;

s develop a CRRL affiliated-club
program; and

» at a future date, collect and retain all
dues from Canadian members in Canada.
Ultimately, the CRRL is to be separate and
autonomous from ARRL.

In other news, Doug Lockhart,
VE7APU, was named 1984 CRRL Asmateur
of the Year. Through his leadership in the
Vancouver Amateur Digital Commminica-
tions Group, Doug helped make packet
radio technology available to amateurs all
over North America and beyond.

1ARU News

In May, the membership of [ARU made
a strong bid toward meeting the challenges
facing Amateur Radio on the international
front. They ratified a new constitution by
an overwhelming majority of 98 votes (80
votes, a 2/3 majority, were needed for
passage). Begun five vears ago, this
restructuring has given amateurs a
modernized framework for the protection,
promotion and advancement of Amateur
Radio worldwide.

Two new members joined the ranks of

Packet radio as a viabie mode of communications for
Amateur Radio was a popular topic of discussion
wheraver hams gathered. Al fhis technical seminar in the
ARRL lowa Section, Lyle Johnson, WATGXD, president
of Tucson {Arizona) Amateur Packet Radio (TAPRY),
discussed the concept of packet networking. Shown at
the right is WORPK’s packet station. (K8KA photos)

the 1ARTJ during the vear — the Chinese
Radio Sports Association, representing the
People’s Republic of China, and the
Vanuatu Amateur Radio Society, repre-
senting the Republic of Venuatu. This
brings the total membership to 121,
representing nearly all of the countries in
which the world’s 1.5 million radio
amateurs reside, In October, [ARU Presi-
dent Richard Baldwin, W1RU, returned to
China as the guest of the Chinese govern-
ment. The Chinese Radio Sports Assn. will
send a delegation to the JARU Conference
in Auckland, New Zealand, later this year.

In India, the assassination of Prime
Minister Indira Gandhi thrust her son,
Rajiv Gandhi, VU2RG, into the leadership
of the second-most-populous country in the
world.

space Communications

Good news on the scheduled Tony
England, WEORE, Space Shuttle operation
came in November when NASA. gave the
go-ahead for the amateur mission. In a
letter to the presidents of ARRL and
AMSAT, NASA accepted the proposal put
forth by the two amateur organizations for
England’s operation from space. The
51-F/Skylab-2 mission is scheduled for
sometime later this vear.

Just as ARRL and AMSAT are coopera-
ting in the upcoming amateur space mis-
sion, their Japanese counterparts are going
through final preparations for the country’s
first amateur satellite, JAS-1. Scheduled
for 2 January 1986 launch, the spacecraft
will provide amateurs with a reliable means
of communications as well as a host of
research opportunities.

In March, UoSAT B was successfully
launched from Vandenberg AFB. Designed
and built by amateurs at the University of
Surrey, BEngland, the spacecraft (called
UoSAT-OSCAR 11 since its launch) had
some initial problems with its beacons.
Once those problems were resolved, the
satellite was given a clean bill of health.

Looking Ahead

To the casual observer, 1984 may not be
considered to be a “*hanner’’ year. After all,
1983 was a tough act to follow, But a closer
examination of the year’s events reveals
several worthy accomplishments —— and the
makings for a solid foundation on which to
build in the vears to come. The Yoluntecr
Examiner Program got off on the right foot.
A new membership drive, with ambitious
but ultimately realistic goals, will bring new
blood and ideas into Amateur Radio down
the road. A victory in the arena of antenna
ordinances. and the hope of federal
preemption, helped amateurs to assert their
right to erect effective antenna systems.
Packet radio and other technical innovations
cast light on new frontiers to be explored.
The die is cast for Amateur Radio’s future.
it is now up to today’s amateurs to make
good on it.



Announcing the All-New
ARRL License Manual Series

By Larry Wolfgang,* WA3VIL

ably the best known and most respected training material

available for prospective amateurs or those wishing to
upgrade their license class, The
manuals have been revised
regularly (there have been 80
editions!), and the format has
been changed over the years to
conform to the latest FCC study
guides. Now, with the Volunteer
Examiner Program in full
swing, hams are faced with new
exam guestions, some changes

T he ARRL Radio Amateur’s License Manual series is prob-

THE ARRL
TECHNICIAN/GENERAL CLASS

LICENSE MANUAL

FOR THE RADIO AMATEUR

after that. These study guides are also being rewritten com-
pletely, and will provide a fresh approach to learning and under-
standing the more complex electronics concepts of our hobby.
As with the Technician/General
Class License Manual, our Ad-
vanced and Extra Class manuals
will include complete multiple-
choice versions of the FCC pool
for elements 4A and 4B, respec-
tively, Multiple-choice answer sets
for these versions of the FCC
question pools have been written
and edited by the ARRL staff

in the material covered by the

and highly qualified volunteers.

examinations, and pew pro-

cedures for taking the tests, All
of this has led to the most ex-
haustive revision of our License
Manmual ever attempted,

We will continue to offer our
Tune in the World With Ham
Radio package for aspiring
Novices. But when you are
ready to upgrade, you will be
able to take advantage of a
whole new set of publications.
Each license class will be
covered by its own complete
study manual. Used in conjunc-

- {’ Amataur Radio Exam

. Preparation Guide =~
.= Complete multiple
- cholce FCC quastion

- pool with answer key
- ® For use with ARRL's -
.FCC RULE BOOK.

‘m Your study guide for

SRR poals,

They are the questions being used
by many VECs, including the
ARRL/VEC, on their exams.
The FCC plans to update the
questions for each element once
& year, with a new set of ques-
tions being released approxi-
tnately every three months. Each
book in The ARRL License
Manua! series will be updated
once a year, to include the latest
FCC revisions to the question
The release dates for
these books will be timed to
follow the preparation of re-

tion with The FCC Rule Book,

vised answers for the new FCC

you will have at your fingertips
every bit of information needed
to pass the written portion of
the exam. The all-new ARRL
Technician/General Class

question pools. They will be
avilable in time to allow you to
review the new questions before
they are used on exams.

Of course, the new ARRL

License Muanual For The Radio
Amateur is now available, The
text has been completely rewrit-
ten to be the best study guide
your money can buy. It includes
4 complete multiple-choice ver-
sion of the FCC question pool
— all 500 questions are listed
with the correct answer and
three distractors for each one.
An answer key allows vou to
check vour understanding of the

be availabla,

Extra exams.

Selecting the Right License Manual

* To preparé for Technlcian/Genaral class examinations given by VEGs
using the new FGC Question Pool, use the new ARRL Techni
clanfGeneral Class Licenss Menual. The 80th edition (green) ARRL
License Manuat containg the question pool currently in use by most
VECs, Sen In Training, page 65 in this issue for fiming details.

* Continue 1o use the abth edition Licanse Manual to prepare for Advanged
class examinations untll this summer, when the new ARRL Advanced
Class License Manyal will be available.

* Use the BOth edition License Manual to prapare for Extra Class axamina-
tions until this fall, when the new ARRL Extra Class License Manuai wilt

* Continue o watch the In Training ¢olumn for information about when the
ARRUVEC will begin using the naw question poois for Advanced and

= After this fall, the BOth edition Licerse Manual becorries a collectar's item.

License Manua! series can’t be
completed overnight. 1t takes
time to produce quality
material. We go through many
steps to ensure that ARRIL
publications are of the highest
possible quality, Until the com-
plete series is available, we will

n{mue to offer the 20th edi-
tion* of The Radio Amateur’s
License Manua!. This book was
revised in December 1984 to in-

material before moving on to
the next section.

The ARRL Advanced Class License Manugl For The Radio
Amateur will be available in a few months, with The ARRL Exira
Class License Manual For The Radio Amateur to follow shortly

*Assistant Technical Editor, ARRL Hq.

clude the latest FCC questions
for license elements 3, 4A and
4B. So, if you will be studying for the Advanced or Extra Class
exams now, you will want to have a copy of this book. We will
not update the 80th edition Radio Amateur’s License Manual
when new question pools come out, but as each book in the new
series becOmes available, it will supersede the corresponding sec-
tion of The Radio Amateur’s License Manual. s
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Happenings

Conducted By Bruce 8. Hale,” KB1MW

° ARRL and AMSA T Ask for New Satellrte Frequenczes

@ Red Cross Supports PRB-1 =~

o ARRL Files Comments For 160-Meter RTTY
Vzc Clark Youth Incentzve Progmm

Amateurs Win in Burbank

it took two years, but the lawsuit involving radio
amateurs and the City of Burbank, llineis, has
finally come to an end. On November 30, 1984,
Federal Judge Micholas ). Bua accepted a
settlement between the City and the named plain-
1iffs in the class-action suit. The aitorney for the
plaintiffs, ARRL Volunteer Counsel James C.
¥ Connell, WOWLUI, snnounced the terms of the
seftlement. These are the highlights:

1) Within 30 days of the entry of the decree
in the court records, the City of Burbank will
enact a new ordinance that will provide for
Amateur Radio and Citizens Radio antennas.

2) 'The ordinance will specifically define and
permit “antenna,” “antenna support structure,”
and “‘antenna height.” “‘Antenna height'” shall
mean the overall vertical length of the antenna
support structure above grade and not inctude
the antenna itseff.

31 A permit shall be required for all antenna

ARRL ASKS FCC TO EXPEDITE NEW
SATELLITE FREQUENCIES

The ARRL and AMSAT (the Radio Amateur
Satellite Corporation) have filed a joint petition
asking the FCC to bring the list of frequencies
allocated to the Amateur Hatellite Service in
Part 97 into line with the new frequencies
allocated to that service at WARC ™79, The iinal
acts of the 1979 World Administrative Radio
Conference allocated numerous new frequency
bands to the Amateur Satellite Service on a
worldwide basis, including the two new 18- and
24-MHz bands also allocated to the Amateur
Radio Service.

Recognizing that the 1971 Space WARC did
not provide Amateur-Satellite frequency alloca-
tions between 438 MHz and 24 GHz, WARC-T9
granted six new allocations in that part of the
spectrum. [n addition, it added new Amateur
Satellite frequency allocations above 47 GHz.
Here is a list of new frequency allocations made
available by the final acts of WARC-79:

18.068-18.168 MHz

24.890.24.990

1.260-1.270 GHz (earth-to-space direction

only)

2.400-2.450

3.400-3.410 {Regions 2 and 3 only}

%.650-5.670 (earth-to-space direction only)

5.830-5.850 (space-to-earth direction only)

10.450-10.500

47.000-47.200

75.500-76.000

*Information Servicas Assistant
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installations except those where the antenna sup-
port structure is 12 feet or less (not counting the
building on which it is mounted).

4) An application for a building permit will
require & copy of the plans, manufacturer’s
specification sheet, copy of homeownst’s in-
surance policy and fee ($10 or 315, depending
on the type of antenna).

5} Antenna support structures in a residential-
ly zoned district may be erected to a height of
65 feet under the ordinance,

&) Any denial of a permit to erect an anten-
na by the City must be in writing and reasons
must be given. Also, for a period of two years,
copies of written denials of building permit ap-
plications for the erection of an antenna support
structure must be sent to the plaintiff’s attorney
[or teview.

71 Al prior-existing amateur/CB antennas are
“grandfathered” with the condition that such

76.000-81 000 GHz

i42.000-144.000

144.000-149.000

241.000-248.000

248.000-250.000

The 18-MHz band is not yet allocated to the
Amateur Radio Service, and the Commission has
recently indicated that the band is presently
unavailahle for amateur use (see Happenings,
Dec. 1984 Q87), The Commission has proposed
o allocate the 24-MHz band to the Amateur Ser-
vice in the Notice of Proposed Rule Making in
Bocket 84-960. The ARRL and AMSAT ask the
Commission to allocate these frequencies to the
Amateur Satellite Service at the same time they
are allocated to the general Amateur Service,

The petition cites several reasons for ex-
pediting the allocation of the listed frequencies
between 1.2 GHz and 10,5 GHz. One reason is
that AMSAT-OSCAR 10, which was designed
in the Federal Republic of Germany and operates
under a license granted by FRG authorities, has
provisions tor an uplink in the frequency band
i.26 to 1.27 GHz. This uplink operation is called
Mode L, and when AMSAT-OSCAR [0 is
operating in Mode L, it cannot be used by U.8.
amateurs since the FCC has not allocated Mode
L. frequencies to the Amateur Satellite Service.

‘The League atxl AMSAT are not presently re-
questing the allocation of frequencies above
47 GHz to the Amateur Satellite Service because
there is no urgent need for those frequencies such
as exists for the lower frequencies. Also, these
hands are not yet allocated to the Amateur Ser-
vice, and administrative convenience dictates
their initial allocation to the general Amateur

antennas comply with electrical safety requirements.

The lawsuit wouid not have been possible
without the plaintiffs® assistance and willingness
o be part of the litigation in suing their city
government. The plaintiffs were: Roger
Borowski, WASEKA; Dan Burba, AFSC;
{Francis) Rita Burba, KB9ZL. Paul Giffey,
KAYMNL; Jim Katoes, KC9U; Dennis Misner,
KIDOA; the Rev. Les Van Essen, NSDRN/9; Dan
Weber, WAYMMOQ; Robert (0"Keefe and Chuck
Seaton (CRB operators).

Attorney (O’Connell, a resident of the Chicago
suburb of La Grange, adds this favorable result
to a long list of achievements representing
amateurs in antenna zoning cases. An ARRLE
Life Member, lim's association with the
League's Volunteer Counsel Program and this
favorable result in a heavily publicized case has
given a much-needed boost to morale among
hams. - W. Dale Clift, WAINLO

Service. The petitlon states, in part, **The League
and AMSAT are, however, certainly not in any
ynanner opposed to the allocation of these bands
10 the Amateur Satellite Service now if the same
will not delay the allocation of the more urgently
needed frequency bands discussed above.” No
RM number has been assigned to the petition as
of this writing.

160-METER RTTY COMMENTS FILED

On December 20, 1984 the ARRL filed com-
ments in PR Docket 84-959, the FCC proposal
to allow FI, F1, B4, I 5, Ad aad AS on 160
merers (see Happenings, Dec. 1984 QST, for
details on the proposal). This proposal by the
FCC came as a result of an ARRL petition re-
guesting that the Cominission authorize F1 on
160 based on two premises: (1} that the present
limitation to only Al and A3 emissions is ro
longer necessary because that limitation was in-
tended to protect LORAN-A operation in the
band, which no longer exists; and (2) that the
use of radioteleprinter techniques in Amateur
Radio communication has proliferated because
of the availability of personal computers.
The ARRL comments state, in part, that
the League has no basis for ohjection to the Com-
mission's proposal to permit Ad, AS, £3, Fd4 and
¥4 emissions in addition o the Al and A3 emis-
sions presently permitted and the FI emission re-
«uested in the League's petition. However, neither
does the League possess any evidence that the desire
for additional emission modes besides Al, A3 and
Flis mdespread in the amateur communttv Fhus,
the League’s main interest in this proceedmg is

limited to the addition of F1 emission anghoriza-
tion in the 1800-2000 kHz band. Should the Com-



mission decide to authorize the other proposed
emission modes as well, the League will develop an
appropriate voluntary hand plan for assimilation
of the newly anthorized emission modes.

LLEAGUE FILES COMMENTS
IN NEW-BANDS DOCKET

The ARRL has filed comments in DRocket 84-96(),
the implementation of the new WARC bands.
(See Happenings, Dec, 1984 QST, for details.)
The comments reaffirm Board policy that the
power limit for the 10-MHz band should remain
200-W PEP output, and support the FCC pro-
posal for a 1500-W output limit in the 24-MHz
band. In addition, the comments reaffirm sup-
port for the subband allocations proposed by the
League and the Commission. The ARRL com-
ments ask the FCC to amend section 97.112 of
its rules to allow W1AW to be operated by patd
control operators if it is transmitting bulletins
and code practice on **at least six* medjum- and
high-frequency bands, instead of the present re-
quirements for “all”” MF and HF bands. The
L.eague also asks the Commission to clarify the
waiver process for amateurs north of “line A"
(see Happenings, Dec. 1984 QS7T) near the
Canadian border who wish to continue to
operate in the 420-430 MHz band. In addition,
it asks the Commission to expedite allocation of
the 902-928 MHz band.

ARRL FOUNDATION ANNOUNCES
VICTOR C. CLARK YOUTH
INCENTIVE PROGRAM

At the request of Vic Clark’s family, the ARRL
Foundation has announced the creation of the
Victor C. Clark Youth Incentive Program, with
the objective of providing support for the
development of Amateur Radio among high-
school-age youth. Funded by an endowment, the
program will make mini-grants to groups that
demonstrate a serious inteni to promote this ab-
jective. This would not be an award or scholar-
ship, but rather a source of support for efforis to
bring voung people into Amateur Radio and en-
rich the experience of amateurs under the age of
1. Groups that might gqualify for minigrants will
include, but not be limited to, high-school radio
clubs, youth groups and general-interest radio
clubs that sponsor subgroups for young people
or otherwise make a special effort to get them
involved in club activities. Minigrants, probably
in amounts not exceeding $500, will be made for
such projects as securing equipment or antennas
for club stations, purchasing training material,
supporting local service projects that bring
favorable public exposure, and similar activities,
preferably by matching funds raised locally,

The Foundation would like to be able to
finance several grants per year. Your con-
tribution in honor of Vic Clark, W4KFC, would
be very welcome, Address all contributions or
inquiries to ARRL Foundation Victor C. Clark
Youth Incentive Program, 225 Main $t., New-
ington, CT 06511,

FCC PROPOSES 800-900 MHz
SOLUTIONS, OVERLOOKS LMCC
PETITION

On November 21, 1984, the FCC adopted several
proposals desipned to solve the 800-900 MHz
allocation issue. Although the LMCC petition,
REM-4829, requesting frequencies in the 220-MHz
band was apparently dealt with at this meeting,
there was no mention of 220 at all. We will not
know what action, if any, the FCC pians to take

' Contrihutor to the Goldwater scholarshrp Fund

¥ ropportumty to. ihank Barry, KTUGA, for his long term staunch support of the
ur Radia Sennca and to let hlm know of your appreclation Send in your conirabutlon

if your contrlbut:on is 325 or more, we ‘will hs! yauf name and call m QST, It your contribu-
N is, $100 or mete; ih addition to your name and call appearing in QST, you will receive a
signed photograph of the Senator, suitable for disptay in your hamshack. And for contribu-.

3 of $1000 or mdra, In addition to the dbove, we'll pul your photo In QST and you'll

give a persohial thank vou call from Robert York Chapman, W1QV, Pmsrdant of the ARRL
undation, which is adminfstering the Goldwater Scholarship Furid,

We welgomie aif contributions, regardiess of size. Please help us achieve our goal of

. huilding an endowment sufficient to fung the Goldwater Scholarship in perpetuity, What

¢ better way to honor 2 great amateur, a great statesman and a great human being? Please
rr;ake vour check payable to the AHHL Foundation Goldwater schalarsmp Fund, and send to
ARRL Foundation, 225 Main 5t., Newington, CT. 0&’511 o

Recent contributors of 325 or ragre Inctudeg: - . - ¢ '
memory of Mike Mutnick, KVBE: Woady Grane, NBCYB, W:Eham E. Hughes* MARAC
utive Comrmittee. Dallas Ghapter QOWA, the statf of Encomm, Inc., Greater Cincinnatl
ateur Hadio Assn, {on behalf of Father Marshatl Moyan, SN1MM); Frank Parker Heinemann, .
‘ G; ICOM America, Inc., Inlemattonal Mission Radig Assn., nc.. William A. Lambert,

W AIE" Robert J. Binnett, WSJNB; Sun City Genter Amateur Radio Clut.

on 220 until the actual release of the Notice of
Proposed Rulemaking.

AMERICAN RED CROSS FILES
IN FAVOR OF PRB-1

On Qctober 29, 1984, the American Red Cross sent
a letter to the FCC in support of PRB-1. it reads:
We have been advised that the American Radio
Relay League incorporated has filed a Request for
{ssuence of Declaratory Ruling requesting the com-
mission 10 exercise federal preemptive authority
over state and local zoning regulations which af-
fect transmitters and antennas used by amateur
radio operators (PRB-1). The American Red Cross

supporis this request.

The amateur radio operators assist the American
Red Cross in providing emergency communication
in disaster situations. It would often be impossible
to provide effective service without their assistance.

We do oot feel that ARRL is requesting to be
exempt from measures taken to protect the health
and safety of the local citizenry. However, they are
concerned about actions undertaken that will in-
terfere with their ability to provide service to their
fellowman.

The BECC has alsa received favorable com-
ments from the cities of Newport News, Virginia;
and Port Neches and Groves, T'exas; and from
the Kane County ([L) Emergency Services and
Disaster Agency.

SECTION MANAGER ELECTION
NOTICE

To all ARRL members in the Nevada, Rhode
Island, Northerr New Jersey, San Joaquin
Valley, Utah, Maryland-DC and New Hampshire
Sections: You are hereby solicited for nominating
petitions persuant to an election for Section Mana-
ger. Incumbents are listed on page 8 of this issue.

A petition, to be valid, must contain the
signatures of five or more Full ARRL members
residing in the Section concerned. Photocopied
signatures are not acceptable, No petition is valid
without at least five signatures on that petition.
It is advisable to have a few more than five
signatures on each petition.

Petition forms (CD-129) are available on re-
quest from ARRL Headquarters, but are not re-
quired. The following form is suggested:

(Place and date)
(eneral 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-year term of
office
(Signature ... Call ... City ... ZIP ...}

Any candidate for the office of Section
Manager must be a resident of the Section,
4 licensed amateur of Technician class or
higher, and a Full member of the League for
g continuous term of at least two years im-
mediately preceding receipt of a petition for
nomination.

Petitions must be received at Headquarters on
or before 5:30 P.M. Eastern Local Time, March
8, 1985.

Whenever more than one member is
nominated in a single Section, ballots will be
mailed from Headguarters on or before April
1, 1985. Returns will be counted May 21, 1985.
SMs elected as a result of the above procedurs
will take office July f, 1985,

[f only one valid petition is received for a Sec-
tion, that nominee shall be declared elected
without opposition for a two-year term begin-
ning July 1, 1985,

If no petitions are received for a Section by
the specified closing date, such Section will be
resolicited in July OST. An SM elected through
the resolicitation will serve a term of [8 months.

VYacancies in any SM office between elections
are filled by appointment by the General
Manager.

You are urged to take the initiative and file
a nominating petition immediately.

David Sumnper, K1ZZ
General Manager

SECTION MANAGER ELECTION
RESULTS

The following Section Managers will begin a two-
year term of office April 1, 1985.

Uncontested

lowa Robert McCaffrey, KBCY
Wississippi Paul C. Kemp, KWST
Northern

Texas  Phil Clements, K5PC
QOrange Joe H. Brown, W6LBQ

G. Wunder, WATWFC
L5 ]
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Correspondence

All lefters will be consideract carefully. We reserve the nght to shorten letters selected in order to have more inembers’ views represeiited, The pubhishers
0f QST assume no responsibility tor statements made herein by correspondents.

INTO THE TRASH

"} 1sn’t it time we scrapped the RST system?
How long has it been since you heard other than
a T9 report? Rarely do we hear a signal that is
T7 or T5. There are a few signals that are less
than T9 on the DX bands, but invariably they
receive the usual SNN report from the ““Eager
for a QSL’" amateur.

As for the signal strength (S) part of the
report, I never did see much value in advising
the other station as to how LOUD his signal was,
45 a good deal had to do with the amouat of
dudio | had in my receiver. The real test is and
dlways has been in READABILITY, the ©“R”’
part of the report,

International rules provide for no RST system,
but they do provide a Q signal for READA-
BILITY: Q5A. QSA followed by a numeral from
one to five denotes the readability of a signal
from *‘l can barely tell your signal is there’ to
“*Yom are perfectly readable. Nothing can touch
vou!l” Basically, QSA-2 means “‘1 am getting
part of your transmission.”” QSA-3 means ] am

receiving most of vour transmission but not 1(K) .

percent.” QSA-4 says ‘T am receiving all of vour
transmission but QRM could cause a problem.””
S0, what do we need with RST 599 or SNN?

Let’s go back to QSA reports. Then when we
work DX we can dispense with 5NN reports of
barely audible DX signals. Instead we can send
“(JSA-5" or just the numera} **5,” which in
shortened numbers {remember the NN?) will
become just a **dit.”* In this manner the Q30
between two DX fans will consist of *“Dit.”” and
the reply will aiso be **Dit.”” Time and energy
will be saved and thousands of hams will get a
chance at that ““rare DX out there on that coral
reef, and a chance at immortality and DXCC!
-~ John McKinney, WOAP, (irand Island,
Nebraska

PROOF OF LIFE

1 Just to prove there is life above 1900 kHz on
160 meters, 1 stayed on one frequency in that
range during the Phone Sweepstakes and talked
72 people through the required exchange of in-
formation. S0 nobody can sav we do not use
1900 and up. Please pass this small attempt at
saving the top ot 160 to the Hyg. “staffer” with
the duty of amassing evidemce. - Patrick
Hamel, WSTHT, Long Beach, Mississippi

A FAMILIAR RING

I Over the past 32 vears, | have been fortunate
enough to have been welcomed into many
“*shacks”” by 1J.5. hams, and have also heen
delighted to welcome those hams making a trip
to the real *Deep South.”” 1 have looked forward
every month to keeping in touch with the U.S.
scene through the pages of QST But | object
being made to pay a sizable sum every vear to

*Information Services Assistant
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an organization that is prepared to take my
money but specifically forbids me from taking
an active role in its activities.

[ refer, of course, to ihe requirement whereby
5 percent of the subscription to Q57 is for
membership to the ARRL even though full
voting membership is granted only to licensed
amateurs in the U.S. and Canada. Now, | do not
deny that the ARRL does a good job of
representing U.S, (and Canadian) hams, but it
does mot represent me, My interests are
safeguarded by my own national organization,
the NZART. | readily admit that if a U.S.
amateur wished fo receive copies of our local
ham magasine (Break-In), he would also be re-
guired to join the New Zealand association, but
we would not deny Ainr voting or other rights!
[f our hobby is as international as we ¢laim, and
if we are really interested in promoting goodwill
and understanding, then we should be actively
seeking more ways (o promote a greater exchange
of ideas and information.

What better way to do this than by allowing
membership of eny affiliated IARU organiza-
tion to be the basis for receiving any selected na-
tional magazine by paying only the cost of that
magazine pius, of course, any necessary expenses
involved in postage and packing.

‘‘No taxation without representation’” should
have a familiar ring to all Americans, and on
behalf of the thousands of overseas subsuribers
to QST (and the ARRL) I believe it’s about time
the ARRI. practiced what it preached. — Perer
L. Smith, ZLIARB, Auckland, New Zealand
[Editor's Note: Subscription to QST is one of the
many ARRL membership services, The ARAL is
the International Secretariat of the International
Amateur Radlo Union {IARU), which represents
the interests of 119 member socleties worldwide,

The NZART In New Zealand is one such member
society.]

THE JOY Or SMITH CHARTS

Il The QST editor who wrote the sub-heading
to WA3ZKZ's article *The Smith Chart in
BASIC™ (QST, Mov, 1984, p. 28) should be con-
demned to a diet of computer printouts, He said:
*“Tired of struggling with Smith Charts?"

Struggle indeed! The Smith Chart is a joy to
e, and anvone who knows how to use it always
gives silent thanks to Philip H. Smith, its
inventor.

Ciraphical solutions like the Smith Chart give
an insight into and an understanding of engineer-
ing problems that no computer program can
possibly provide. Anyone who does not under-
stand the Smith Chart does not understand
transmission fines.

FLong live the Smith Chart! — Harry R,
Hyder, W7V, Tempe, Arizona

BEST DEFENSE

i1 T was dismayed to hear that only one-quarier
of a percent of the U.5. hams responded to
RM4829 and RM4831. [ don’t understand why

Conducted By Bruce Kampe,* WA1POI

people can’t do something as simple as writing
a letter if it is to their advantage. Because of the

lack of response from the amateur community,

we may lose the 220-MHz band.

Seventy-five percent of the people | have
talked to on HF have sent me a QSL card. [f
seventy-five percent of the Amateur Radio com-
munity took the time to send a Q8L card or a
fetter to their congressman and/or to the FCC,
no one would dare to chalienge us.

Here is my request: All you have to do is wait
for an PCC ruiemaking to come out and bring
it up at your next radio club meeting, or tell
everyone yolul run across on the air about it until
they pass the word,

Whether the rulemaking is good for vou or
bad, make sure you DO something about it,
Don't assume there will be enough support
without you. 1 don't care if you even have a
license. MAKE YOUR QPINION KNOWN!
-~ Richard H. Brant, KAGVRW, Thousand
COaks, California

BEING UGLY ISN'T 80 BAD

IV [ must question the word choice regarding
Mr. Billones® “‘ugly”® QRP transmitter project
in November J8T s LIp Eront. |, for one, have
never seen an “ugly”” piece of amateur gear. But,
then, maybe [’ve led a sheltered life. - Roger
Smith, K4PFK, Ruleigh, North Caroling

AND IT°S FREE, TOO

{1 Both of us recently upgraded to Extra Class
before the FCC examiner in New Orleans, Qur
primary source of code practice was the W1AW
daily cade practice transmissions. Without this
excellent material we would never have heen able
to increase our code speed enough to pass the
20 WPM code exarn. In spite of poor propaga-
tion and deliberate interference, we were able to
make excellent nse of the transmissions.
Thank you. Keep up the good work. — Hetty
7. Dobbs, NSDUZ, Eugene H. Dobbs,
WASVEP, Philadelphia, Mississippi

WHO CARES?

L] WEBNB’s suggestion in November 1984 Cor-
respondence that more (3 signals be used (and
on phone) is a goad one.

However, | suggest an additional Q signal be
added: “QWC?” meaning “Who Cares?” T
checked the 75-meter band last night and deter-
mined that 94,3 percent of the transmissions
could be answered with a simple “QWC?"

Think of the QRM reduction possible! Don't
like my idea? “QWCT"' - John Wasnmuith,
W8BP, Marqueite, Michigan

[Hello there! | handled this column a few years
ago and it's nice to be back! — Bruce Kampe,
Warro1 aeE



How's DX7?

View from the North

{The following Is an open letter to all stateside
DX chasers from John Phillip Sagi, KE43X,
Sformerily portable from Keflavik, Iceland.)

Through the frosted window panes, over miles
of crisp snow, I can see the beautiful curtains
of aurora dancing ever so softly in the midnight
heavens. [t’s & magnificent sight to behold. OF
course, the HF bands are gone, now totally
devoid of life. Just an hour ago 20 meters literally
teemed with voices from such distant lands as
the Allegheny Mountains and the Black Hills of
the Dakotas,

Three thousand miles to the southwest of me
is New York City, and a short Puffin flight north
is the Arctic Circle. I'm a *““portable Tango
Foxtrot™ en the NATQ Base, Keflavik, iceland,
My last QSO is finished. My rig gets packed
tomorrow morning for shipment home to
Virginia Beach, Virginia.

From this vantage point, I’ve thoroughly en-
joyed DX, However, my year in Iceland has
given me a different perspective on the hobby.
I’ve become very sensitive to letters now in Q87T
about list operations, meaningful DX QSO0s,
Arctic flutter, dipole inadequacies, and so forth.
It seems that everyone has an opinion on
something, so I'd like to offer a DX station’s
COMMENts.

KE48X/TF was a barefoot-dipole operation.
(Unless, of course, the 40-knot winds and the
common horizontal snowfalls decided other-
wisel) A weak signal, especially one from the
higher latitudes, really needs a ““sponsor’” to ¢ut
the crod, so to speak. 1 virtually depended on
list operations for my 120+ countries and
“almost WAS.” With the list method, more
stateside and European stations were able to con-

THE CIRCUIT

[ India: India’s new Prime Minister, VU2RG,
has been licensed since 1974, and has been active
on 15/10 meters, as well as added 2-meter ac-
tivity. His wife, Sonia, passed her exam in 1975
and holds VII2S0N, At the time of this writing
their son and daughter (ages 14 and 12) hope to
be on the air with their own licenses. It is sug-
gested that any Amateur Radio communications
to the new Prime Minister go via the Amateur
Radio Society of India, Box 300%, New Delhi
003, India.

[T P37 KK9A, John, will be active /PI7
Feb, 26-Mar, 8 (10-80, CW/phone}. John's next
stop will be VP2E and, possibly, F87. Q8L via
his home call.

[l Kerguelen: During 1985, waich for FT8XB
who will be QRV on HF sideband. Check 14,190
or thereabouts. Michel is also active on OSCAR

“19620 SW 234 St., Homestead, FL 33031

tact [celand, and I was able to talk with a greater
variety of locations. 1 had a rule, however, that
KE4SX/TF would remain on frequency until all
who desired a contact received a chance, or until
the band *‘dropped.’’ More often the latter was
the case! Again, list operation helped me greatly.

As for meaningful Q8Os . .. ““For everything
there is a season.” Sometimes a chat was nice,
especially when the band was clear, QRM low,
the dinner over, and so forth. But the urge to
search for new QTHs and different prefixes
sometimes overwhelmed me, Please remember
that the certificate hunt is as real for the DX sta-
tion as it is for the DX chaser! And, since the
subject of meaningful QSO0s is being addressed,
please realize that the weather in San Diego or
the height of an antenna is not very interesting
to a DX station. To get a stateside operator to
talk hobbies, sports, occupations and future
plans was extremely frustrating. For example,
most of the California stations boasting the new
‘84" call signs couldn’t even say which Qlym-
pic events were happening, much less if they had
attended any! I was, quite frankly, embarrassed.

Now, may [ make some constructive sugges-
tions for the DX chaser that might increase en-
joyment of this fascinating hobby.

First, please don’t incessantly repeat vourself!
If the signal reports exchanged were anywhere
from 5-4 to 5-9, there is absolutely no need to
spell phonetically every word in your name, your
town, etc. Names and places are easy to catch
the first time, (Most hams ['ve met are named
Buzz, John or Tex, anvhow!) And, if the DX
station is a portable from the United States,
don’t pass off your QTH as the State of
Marvland. Say ‘‘near Hagerstown™ and you
might find that your friend used to live there!

iost ca {
aifs, But ' Enrope has the “sk!p M gc s
eeﬁ e garderi tor 4 while, If you ain't
ot th sk:p, you ain't got nothfng R
m naxt mcmth from WBISQ

10, EME on 144 MHz, etc. He ig interested in
DX and contests, as well as experimental VHFE-
UHF work. QSL direct to Michel Rousselet,
FTEXB, P.O, Box 83, 95101, Argenteuil, Cedex,
France.

[J Father Moran: The Sheboygan Co, DX
Association was one of many groups honoring
ONIMM, a longtime member of their ¢lub,

Conducted By Ellen White,* W1YL/4

Secondly, if you have the urge to say hello to
a DX station which is already in QS0, just state
your call during a break in the dialogue. Of
course, the DX operator should acknowledge
your presence. This method works. Patience is
its mentor.

Keep in mind the tremendous time differences
when in contact. If you've just gotten home, and
the SV has just watched his TV station sign off
the for the night, please don’t expect him to wait
too long for your Z-meter repeater friends to tune
up. It’s just not kosher,

Please, always, send an s.a.s.e. with your
QSL.. Most managers don't respond to postcards
(because they don’t have the funds). Several
thousand QSL cards cost quite a bit of money.
The time needed to address each is unbelievably
wverpowering. Just ramember to help the DX sta-
tion stay on the air and not on the typewriter!
Plus, you’ll get a card in return.

If you operate SSTV or RTTY with fulf power,
take a second to check the frequencies around
your intended “‘nesting’ area. Remember that
the DX may be fighting several thousand miles
of atmosphere and may not be able to compete
with vou. A [ittle consideration with this would
have been most appreciated by me some months
ago.

Finally, the discipline, procedures and talents
displayed by the net controllers of the several DX
groups on the 20-meter phone band are most
commendable. Thank you very much for vour
assistance.

When you consider that we can throw our
thoughts halfway around the world using the
power required for a mere lightbulb, our hobby
is certainly amazing!

Thank you very rouch. I'm comin® home!

during his recent stateside tour. Fr, Moran was
presented with a plaque by the club noting his
ouistanding contributions to Amateur Radio and
worldwide DX,

[ GIBAAA: During the recent 48-hour CQWW
CW event, the *3 As Contest Group” {members
G3s SXW, TXF, WVG) made 3165 contacts
(gross) operating on Jersey. Pasteboards via
G3TXF.

7] CNSES: Cards go via WA3NCP, who still has
logs for Chuck’s past operations as YLICA
(1977-1980), and 6WBIFP/6WEA (1974-1977).
[J CEBAA: The Chilean Radio Club’s San Felix
operation ended successfully last October 29,
with more than 31,000 contacts 160-6 meters,
sideband/CW. The only authorized source to
issue QSL cards confirming contacts with
CE@AA is the Radio Club de Chile, RCCH, P.O.
Box 700, Santiago, Chile.

(1 D4: There have been several “pirates™ on in
recent years using bogus D4/Dd4 calls. Julio,
D44BC, and Angelo, D44BS, are the only
licensed amateurs from the Republic of Cape
¥erde and have been the only ones since the 1975
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9N1MM was hosted by the Kansas City DX Club during his recent tour. On the right he is shown at the special Sheboygan County DX Association
Dinner. See text. (KBRWL photo)

independence of the country. Note that there is
o Cape Verde QSL Bureau and WBIDQC
doesn 't handle the cards. All must go direct via
the Callhook.

1 NCDXC: Kudos to the Northern California
DX Club wa the appearance of their new
membership roster, delineating 3%7 members,
with cover design by N6AN, computer-generated
text by N6AUS, and editing and printing by
WHVG (who, I might note, iy life member No.
1 in the club!}), Membership statistics indicate
that 248 of the group hold Extra Class, 122 Ad-
vanced and 18 General clags. NCDXC will spon-
sor the annual Spring DX bash the second
weekend in April, returning again to Fresno.

1 Helpl: WB4CSK has been unsuccessful in
acquiring confirmations from 3D2MD WNov.
1977, TATAB Dec. 1981, OESGTL/YK Dec.
1981 and P29PS Feb. 1982. K20VS is looking

for HC1BI/OSCAR 1982, UAPBBN/OSCAR
1983, VPZMGQ and 3B8FG 1983, and HAGND
(a 1981 50-MHz contact).

(71 Radio: An jnteresting article in the September
1984 issue by UW3AX defines Amateur Radio
communications very nicely: “‘Amateur Radio
communication on short and ultrashort waves
is one of the most interesting pursuits
- one {0 which over a million people on
our planet devote themselves. It combines
the joy of technical creativity, the romance »f
travel across countries and continents, and the
special sharpness of sensations characteristic
of sport.”” The article continues on to indicate
the path to be followed: study of theory, short-
wave listening and acquisition of Morse code.
Though not “required” for the first two
steps, LJW3AX indicates that serious short-
waving is impossible without a knowledge of

“Morse.” (Special thanks to W4KM)

(3 HLOWM: W40OGG will be handling cards for
John (formerly WMA4M of Memphis, ‘Tennessee,
who will be in Korea for a year, Note W40GG’s
new address at 4520 Macon Rd., Apt. 15,
Memphis, TN 38122,

U1 Midway: WH60/KH4 operated on Midway
from June 15 to June 21 and needs seven con-
firmations to complete his WAS .- Titah,
Wyoming, Maine, Vermont, Rhode Island,
Delaware and Idaho. You can reach him viz Tom
Morgan, 3479 Forward Ave., Honolulu, HI
96819,

{7 Liberia: KMBE is manager for EL2EF in
Monrovia, Diane schedules her manager, June,
every Wednesday around 14,293 kiz at 2200Z.
Diane is interested in YL/WAS and is active on
both 20 and 15, Cards for EL3EF go to June
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K1HBO displays credit no. 290, SA1TK —
received 15+ years later]

TGOVT uses a cantilevered “cat walk™ to reach
the balun and driven-element connections on
his 4-element, 40-meter monohander. John just
recently acquired SBDXCC no, 1715,

Braunz, KM8E,
49450.

1218 60th 5t., Pullman, MI

2] YR6A: The Radio Club of Brasov County,
Romania, operated under that special call during
CQWW phone and CW. Cards via Box 98, 2200
Brasov 1, Romania.

(] Batearic Islands: The Palma Local of the
Spanish society, URE, is now active with
EASURP, Box 34, Palma de Mallorca, Balearic
1slands.

T

Strays ~*

GOODWILL HITS HOME FOR CREW
MEMBERS

{J The goodwill efforts of California Amateur
Radio operators who came to the aid of an
Bcuadorian training vesse] with a disabled radio
became a news event in thai South American
country, The Bugue Escuela de Guavas was
anchored in Monterey Bay when NK6H and
WB6UES offered to send messages home for the
ship’s crew. The ship’s captain accepted the
offer, and LUSDRY /W6 was enlisted as inter-
preter. NK6H and LU6DRY/W6 are members
of the Naval Postgraduate School ARC in
Monterey. On a tour of the ship’s station,
LUSDRY/W6 learned that the ship’s radio
equipment was inoperable. He corrected the
problem with the radio and installed a replace-

ment antenna, While aboard, LUGDRY/W6
collected some 25 messages from crew members
and, later that evening, relayed them to
HC2AIR, in Guayaquil, Ecuador, with whom
he had established a sked the night before.
During the operation, local radio and television
reporters in Ecuador contacted HC2AIR, eaper
for news of the Guayves, which had been out of
touch with home for several days because of the
radio problems. The ship’s communications were
operational when it Jdeparted Monterey, —
William E. Webb, NK6H, Monterey, California

Here's a new twist: a Director receiving a
plague instead of presenting one. Oklahoma
SM Ray Miller, WSREC (left), explains to West
Gulf Division Director Ray Wangler, W5EDZ,
that the “Thank You" plague he received for
appearing in the ARBL forum at the Oklahoma
State Convention can ba taken homa to Texas,
even if it is shaped like the state of
Cklahoma.
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DX Century Club Awards

The ARAL DXCG is awarded to amateurs who submit written confirmations for eontacts with 100 or more countrles on the official DXCC List. You may also submit cards to
endorse your award in 25-country Incramenis lhroursh 250, 10-country incremants through 300, and In 5-country Incrernents above 300. The totals shown below ara exact cradits

given to DXCC members trom October 1 through

New Members

Mixed

A22MEMQ2 GIMCA/126
bFeLzZHe G4RCGM12
DJ5FMI148 GM4LHA/M 84
DEIHAZM17 HA3KGS135
DLIWB/108 HBYSBMZ/169
DL7AETIOT HB2LFMog
DLOMAG113 HB8OM26
FEHSI120 11YS1214
GIBKGHNOO ITOEKH104
Radictelephone

A2ZMEMD0 GWA4LPA/M03
AS2EBMQS HEIBMZ/162
GE3EKNM HBSO/M18
DKBNP/274 12KAJI200
DLsFDM 02 18IXCHO0
DLeYAUIt12 IKBALICI203
DLYYH/1Q6 IMLXIZ26
F&FBE/121 JNIXWOM33
cw

DF&LK/ 194 DLAZAJNM20
DKENP251 F&HSIM10
PLEQAINOS G4LQANIT00
DEPAETHMOS GM4LHAM19
RTTY

JATEQDO3 K4AGC/102
SBDXCC
JA2GBO DF3GY
FAJA SLOZG
K2IGW JA1BN
EASFK TGEVT
Endersements

Mixed

DETVQ/254 JE2ZKSMI200
DFAAFZA28 JASUCQIMBT
DJZMNII10 JJIAFVI220
DJATEr292 JRBPGB/215
DJEVRIAZA JRTCOQ240
DRENP/304 JABGTOM36
DLIFBO/Z28 LABD/127
DLEMBY224 QEBWKI190
DL7MQ/310 OH2LPR225
DLYBY/312 OHSSGIZGB
EASNC/333

EA4AXWI201 OZ?BG.‘SE&
F8HB/180 PT2VE280
FaGL349 PY2FNB/305
G2AJB/241 PYBTM/A06
G4HYD/128 SK4BX/250
HBOBIN/125 SK7AX/237
HBECMIZI219 SLeASI2TS
HK3BFU/153 SM4CTT/314
|2CEX/160 GMAEMOD/30B
12QEAI235 SMBCSTIA25
IBNQZI251 SMEDECY203
IKEAVCI208 SMBDYKZ13
JATFKYN29 SM7FDOI30
JATWSKI31T SMTHCWI00
SJHIKKTH28 SMEBFJ/317
JAZIRGI280 SP8BZ315
Radictelephone

CE3BBWIZET 1sBU278
EJ5VRI24 13AAVI249
DJEFNIS 13ADII323
DKEJSI250 14LCKI33
DL3ZQM130 14WZK/308
DLYSYI304 1SAFCI31T
EASCCN/208 15UKAM33
EASNC/3ZB 181HG/294
EABJCI138 185AT/318
EASKF{262 IBWESi205
EATAG/235 1BERI2B0
EASAKN/236 ISENZA/226
FHOYVI282 J73PD/195
FOGL/341 JATWEK/311

GACXXI1T8 JARJRG/251

G-‘iUZMHEﬂ JE2KSMIM54
RAGED/229 JAJUCOI154
HIJAMF{200 JREPGRI03
HI8J0O/251 JRTCOO/208
HKBBUT/235 LAdHH/262
HKBBVN/268 LA4HW/300
1HRORI30T LU4MEE/292
cw

DF3EP/206 [SANZA188
DFIFMI208 JATAATITE
DJEVQ280 JAZJAGT242
DK1GF/125 JISAFVIET
DLIEYIR2T LATVU127
EA4AXWITTE LA3IBAS54
HBICMZ/210 LABCENTI
12IWMI185 QONSKD/284
1T9vDQI230 QZ2EI209
RTTY

KASCQWI125

SE1WQCH09
JN1XWO/155
JHBTKM311
JASTITH24
JABYOVM3O
JHTMGD/224
JASAAIZIE
JASIRHIA3Y
KLTLFA30

JAZPDS113
JEZMVIT0T
JHITKM{308
JFTDZA/18
JHTGFOHO1
JHTMQD/280
JASAM29T
LASBX107

12HD/103
JGIRYQ/14D
JEZKSM110
JRYCOOM0E

OE2SNL102

VEICWE[293
VE4SK/326
VESUK/250
VEBKY!225
XE1GBMIB09
YOYANVI3G
YUTEXYI330
YU1GTUI291
YURAKL/308
YU'ICBMIS‘IB
YU3DJ

YUSTFC|
YU?BPQ.'31 B

YUTDX/202
YV5DFH326
ZPECE/6
42401234
AATK/A11
AB1P/258
K1DFCId35
K1ERJ296
K1HDO/290
K1AB/243
K1YHMI2T3
K1ZLAMD8
KATED/Z51
KATKD/249

LUTMAI291
LUBDPM/M62

PARLOLIA02
PY2FNBI/280
PYSTMI306
SM7THCW/289
SMBJOQ 228
§V1JG/280
VE2WAI320
VEIMCI316
VEsUKi212

XETGBM/308
XETXMI240
YSORVEIROS
YVEDFI/326
ZPSCBLI259

=

CEM12
ZPECFI356

PAGLOUEGS
PY2FNBI225
SLRAB2T4
SMAEMONMTS
SMECSTI288
SMGEDECH28
SMEDYHS270
SMYFDO/8E
SV1JG208

QHSMOM08
QK1AXB/124
QK1DAL07
QK1JDJIM00
QK3KTY1105
QLI1CAHI222
PAIAWW/151
SKPHSM112
SMADDSM38

LUTVKITY
OE1PPCAO9
QEYMO/M62
ONEMY/305
PJEDFSH0R
FY2FEWIM60
SHAHSH 12
V2ZATMHOR

QHIALQM 1T

QK1AXB/106
QOK2BVX05
SMADDSM21

PABLUS/02

KA1PFME1
KE1KIZT0
N1CBM/178
WACOI203
WIESN/312
WiGYRr?
WiLQQa2s
W1JJi313
W1TN/288
WAILOUI2TE
WA1UDH/200
WA1ZLKI200
WE1EMN/Z
AA2H27T0
AF20/293
KIMFYI315
KIPQE/TS

KC2WQ/201
KCORYIHTS
KM2P/328
KMZWSZS

NZGH D.'21 ]
NA2GIR202Z

6WaDY/331
TH2Ls/258
K1ER/273
K1HBM/224
K1HDOrR26a
Ki1RAW/319
KIRB242
K1YHM/262
K1ZLAM26
KATACCIZT0
KAIPENS
N1CBMI78
W14Ji313
WiLQOA01
W1SHIEY
W{TNJ272
WA1LOLY262
WA1ZILK/290
AF201293
K2aM Y1280

K2TRIA6T
KC2WiG2a01

VEICWE/225

W1LYHNED
W1TN/242
WA1AER/I01
180 Meters
KiMMmii28

SMBAAW/110
SMTNDX/104
SMBMLLM22
BVIGI285
YEILSKN06
YETEDANGS
YQAGD 14
vogd C.I1D§
VABTCA T

VK2DEJN10
VRBTC/111
YVECME106
ZL2uwi11
4X41L1159

KATJLKMDO
WICEDM35

SMOMLLND4
YE1BLGH20
YCZBDJI0B

WAZJBVQ0

R1HBQ
WIHSE
KE2X
WTZi

NA2ZNH125
WRAIX207
W2LOG305
W2PPG(334
W2TS/277
Wazziai2
WAAXDI27
WAZYVUMI25
KIWGRI207
N3AKDI2E6
N3TA/130
W3AC/339
W3ENL/124
W3GG331
WA3DVO/303
WE3ICQNI0T
WHIGPR299
AALAMITE
K4LRX/250
K4RIGI0T
K4RZI318
KATEA/306
KA4EMRI188
KE4EQR/126
KB41LX/259
KCaMJ/152
KE4HX2TE

KF2X284
KMZPfSZS
KM2Viaz4
N2GHD/190
N2EGR/168
W2AIX207
W2LOG/305
WB2TKY/280
K3RPY255
KM3N/181

W3MPI340
WA3GXN212
WE3GPR298
BALAMIT2
K4RIGIA0
K4URKI295
KA4EMR/1B0
KALFQZIAB0
KB4GWOI153
KC4HN/151

AWIHNTE

K2QiL200
KIWGR/178
WIGG/250
WB3GPR/21E
WAMPYI251

W1JZN25

YUTKV/301
YVEDEK107
ZL2UWIa18
FS1I103
4X41L1165
KT15M103
NTANX/T35
W1CED/144
K2DIA75

N1CWBM0
KA20QYLIT11
N2DHZ/209
W2EEQM TS
KAJE X083
N3BCZ10)
N3CWD/105

K2DI144
K2HVYM/101
KA2GGBMM

WOLYM/108

AR2H
ZL2Uw

N4FKZ/HR248
M4GFI/252
N4HHI314
N4RAJ326
N4UH/333
WAGIO250
WANKI/338
WAVWWI2T5
WA4SNI242
WEB4EDDI313
WBA4F1LBi201
WB4MAI/282
WB4NFO/293
WB4PRAURG?
KEFUVIZ278
K5GK 204
KeJUCII04
KEXE/228
KEYCPI322 .
KBSFUA06
KBSWCH290
NGCBI2T1
NEFG/316
NBTCI05
NA5SU/180
N.JSXI180
NKSZ/230

KC4MJI150
KD4NZI251
KEAHXIRTE
KE4YDI226
KF4L/286
WACFLI273
H4ETA/266
N4FKZIMR{229
N4RA/308
W4DDP/158
W4NKI/338
WAWMQIE0S
WOD4KWRM150
KEGKI286
KSWZr250
KBYCPI315
KASDGX210
KESFLUI04
KC5ZAMTE
NSEGI311
NIST/138
NJ5XH80

WB4AMA1240
WCABI50
KEXEf227
KEYYI2T3
NEFGI237
NGTC/285

W5ALRGS
ABBRI225

Administered by Don Search, W3AZD

N2DHZr209
NGeS/223
W2MPI302
WAZABN/120
WE2TKY/282
KAZIUTHOD
N3BNAJ211
AK4HIT10
KF4LI288

WIEE118
KE4AWY7198
N4WJIR3I0
N4XMI156
WALTJWI100
WB4MAI110
K&DFZ/304

WAZABNMDS
AJaNnor
W3EEM4T

EAICTL
K2EY
N4XM
K2JF

WH5ALII58
W5D.323
WEMOHNT?E
WSNCB/189
WBSCAG292
WBSMJKN 75
WRBSYKDI279
WB5ZDPH 51
ABBR269
KEGWN/312
K6HHD/301
KELEBI340
K8TMBI278
KT8TI272
KABGI17
NBAHLU30a
NBH K269
NBJV319
NY&M/i214
WEBGO/318
WBMMD2E2
WENLG/299
WENPY/314
WEOL304
WESSC/281
WASQ/206
WBEFDO239

NK5Z168
WSALI300
WEDJ313
WasYL/3M
WRSGCRG2H
WDSDBV/I0S
WDSDHF/201
KEHHDI296
KAETMB/270
KTBTIZT1
NBAHUING
NEBLN{250
NEEXMM143
WHGOS14
WBNLG/295
Wa0U 295
WEPGK/230
WBSS5C/279
WBTGHI2T
WABGTUIZN
WABOIZ0L
WBBFDOMT5

KSTMB/151
NEJV/296
W&GQ/283
WEBNLG151
K7GM/1B9
KTZAM280
WTQMUI263
WTYCK189

NaxXhI225
NE4H/103
WM4VH02
WSEHY/266
WEYLi322
KASJTRI D4
NEDKN/108
NEQS5/185

KCSsH‘r(1!100
WEEHYH53
NBAVXI16
WAGEED/103
KD7JI1102
W7CSW13g

N4XMAT1
W4PBCIHND1
KanMNr01

160 Meters
AALY

IVAYBN
K5BG
KALACS

KTGM282
KTIOVMI157
KA
KK7Yi213
KY7M/201
WTAHXI30%
WIGLUR9
WIKR42
WILYOR276
Wramu/zey
WTYALQIZS

WrYSiAn
WATMOKI278
KBG
KBQYG/169
KNEP233
KZBINGS
NIgBT4
WaLCUM&?
WEMEPH75
WwasIGUMBa11
AFORIZTY
KRGS
KaDOOI250
KIFNI324
KYPNTIDU2/228

WBETJWI156

ANTKRG41
LHGGR294
418B/186
NIMAKH98
WANPF/224
KADXV317
KIEN/A20
KSiKp/a12
KILKA335
KILINH85
KIMGFI2T3
KBOJF1268
KBIKB/292

KBSKD/30D
KCEY X150

WATNXLI7TY
KFaN/Z00
KVEOHM31
WEDCH/256
WERTII00
AFgRMES
KIBG/288
KBOKBR206

ovember 15, 1984, An s.a.5.0. will bring you the rules and application forms for participation in the DXCC program.

WABGTU/239
Krauhas
KABOUT/{OD
KOUZVHCE
WORGWIZ1E
KADANDI104
NEDP{105
WOYKI298

WYAQI128
KBNLDMS3
NEEHWI10T
WEKGWIZ18
KAIEW/103
KHEXYI102
WEY K292

KABEBGMCE
KevZRi102
WOYKIZT1

'III(U1WAI
WoGsBE

K3RN/209
KAGCFDJ152
KAQHTE/M 42
WBIJFI279
KCOEWI254
KESASI00
KEQUI29T
KGHZMT74
KIgT/203
€T9P/189
NAIRSIN
NAQAMS0
WOCAIZE9
WoDDXI299
WOMP200
WAMYJi132
WANYWI2T1
WEBSEVHITS
WBIZMB/144

WDaDIDI20T
KBJNI314

WAGLUWS/290

KEIU293
KRGREE
KB9R/261
KTOP/18%

WIDDX/299
WHIT/339
WALA/A2S
WaTLAN0
W9ZTP/232
WASOVUIZ26
WHSEVH/173
WESSYFIZe0

WBEZHS36
WDOAHJI3IS

KENI2B5
NBDWUI128
WABUWSIE?ﬁ

KESA260

KESURBT

WD9AHJRA0
BICF/280
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Honorary Viee President: Noel B. Eaton, VE3CJ  Counsel: B. Robert Benson, Q.C., VE2VW

CRRL Officers and Directors
Prasident: Thomas B, J. Atkins, VESCDM

VE3GRO

RiR Vice President and Secretary: Harry Maclean,

CRRL, Box 7009, Station E, London, ON N5Y 4J9, Tel. 519—451-37?3
GRRL Outgoing asL Euraau Box 113 RAothesay, 'NB E0G 20

Directors: G. Andrew Mclellan, VE1ASJ
Albert G. Daemen, VE2W
Raymond W. Perrin, VE3FN
Willlam A. Gitlespie, VEEABC
William Kremer, VE7CSD

Meet Your CRRL Directors

[Editor’s Mote: This is the first of two columns.
We’ll introduce the other Directors to vou next
month.]

Andy Mclelfan, VEIASJ, Andy has been
CRERL Atlantic Director since expansion of the
CRRL Board, late in 1982, Andy is one of the
most active amateurs in Canada. Fiest licensed
in 1965, he’s operated all bands, 1.8 to 435 MHz,
CW, 8SB and RTTY. He holds numerous con-
test records, and 50-MHz WAS and WAC., The
first North American to complete 4- to 6- and
4~ to 10-meire QSOs with the 1.K., he's been
part of two DXpeditions to Saint Paul's Islands,
and was personally responsible for having DOC
issue permanent special call signs for DXpedi-
tions to Sable and Saint Paul’s.

Andy is a member of FOC (the First Class CW
Operators’ Club), 15SSB, SMIRK and numerous
other groups. He is a Life Member of ARRL and
CRRL. Besides serving on the CRRL Board,
Andy is Manager of the CRRL Incoming QSL
Bureau. This bureau processes some 450,000
cards a year, casily 0% of all QSLs that enter
Canada.

This year, Andy is Chairman of the Saint John
Bicentennial Amateur Radio Convention, to be
held in Saint John, New Brunswick, in Qctober.
Andy lives in Fast Riverside, New Brunswick,
and works for Saint John Transit. He is 37 years
old, is married, and has two daughters.

Ray Perrin, VEIFN. Ray has been CRRIL
Ontario Director since 1982, He brings a variety
of experiences to the job, First licensed in his
teens, he holds a degree in efectrical engineer-
ing from the University of Waterioo. He’s
worked in Telecommunications Regulatory Ser-
vice, the branch of DOC that oversees Amateur
Radio.

Ray’s main interest in Amatenr Radio is weak-
signal work using CW and SSB on VHF/UHF
bands. He’s worked stations all over eastern ancd
central North America, and even Bermuda, on

DOC TO RAISE LICENCE FEES

At press time, CRRL learned that DOC plans to raise
fees for Amateur Radio station licences from $13 to
$20 a vear. Apparently, this is a modest increase com-
pared to the fee hikes planned for some commercial
radio services, More details next monpth.

BANNED-COUNTRIES, THIRD-PARTY-
TRAFFIC AND RECIPROCAL-LICENSING
AGREEMENTS

DOC has supplied the following updated information:
1) The following countries have notified the Iater-
national Telecommunications Union that they forbid
radiocommunications with amateur stations under their
jurisdgiction: Burma, Irag, Libya, Pakistan, Somali,
Turkey, Yemen and Zaire. .
2) Canada has concluded agreements or ar-

*163 Meridene Grescent West, London, ON
NEX 1G3, Tel. 519-433-1195

1010 St. Catherine St. Wast
Montreat, PQ H3B 3RS

Andy McLellan, YE1ASJ, CRAL Atlantic Director; Ray Perrin, VE3FN, CRRL Ontario Director; Bill
Gillespie, VEBABG, GRRL Pralries Director.

the 2-metre or 7Q-centimetre bands. Lately, he's
been trying his hand at moonbounce, with good
results.

A past president of Ottawa Valley Mobile
Amateur Radio Club, Ray is a member of three
Ottawa-area clubs, the Westside Club in Toronto
and the Radio Society of Ontario. He is a Life
Member of ARRL and CRRL.

Besides servirg on the CRRL Board, Ray is
CRRL Ottawa liaison. He keeps in touch with
DOC officials and keeps everyone on the CRRL
Board aware of latest developments. Ray has
written drafts for many important CRRL sub-
missions to DOC, He continues 1o serve as
CRRL rep to RABC, the Radio Advisory Board
of Canada.

Other interests: old clocks, Ray lives in
Nepean, Ontario, and works just over the river,
in Hull, Quebec, as a federal civil servant. He
is 37 years old, is married, and has one daughter.

Bill Gillespie, VE6ABC. Rill is the new CRRL
Prairies Director. He was first hicensed in 1976.
Right from the start, Bill was attracted to public
service work. Some positions Bill has held and

rangements with the following countries to permit the
transmisston by Canadian amateurs of international
communications on behalf of third parties: Antigna and
Barbuda, Australia, Bolivia, Chile, Colombia, Costa
Rica, Dominica, Dominican Republic, B1 Salvador,
Grenada, Guatemala, Guyana, Haiti, Honduras, iscael,
Jamaica, Mexico, Nicaragua, Paraguay, Peru, Trinidad
and Tobago, United States, Uruguay and Venezuela.

3) Canada has conclieded agreements or  ar-
rangements with the following countries to permit
Heensed amateurs to operate radio stations while
temporarily in the other country: Antigna and Barbuda,
Australia, Austriz, Bahamas, Barbados, Belgium,
Bermuda, Botswana, Brazil, Chile, Colombia, Costa
Rica, Denmark, Dominica, Dominican Republic,
Ecvador, Finland, France, Fed, Rep. of Germany,
Greece, Grenada, Cuatemala, Haiti, Honduras,
leeland, india, Indanesia, Ireland, [sracl, [ialy,
Jarmaica, Luxembourg, bMalta, Netherlands, MNew
Zealand, Micaragud, Norway, Panama, Papua New
Guioea, Peru, Philippines, Poland, Portugal, Saint
TLucia, Senegal, Sweden, Switzerland, United Kingdom,
United States, Uruguay, Venezuela und Yugoslavia,
[Editor’s Note: Far information on how ta apply for
permission 1o operate in these countries, write to

stll holds are BEC — Edmonton area; NM —
Alberta Public Service Net (daily phone net); NM
-~ Albert Traffic Net (daily C'W net); and STM
— Alberta, Last vear, Bill was named co-
ordinator between Alberta Disaster Services and
the amateur community. The job: Make
Amateur Radio an important part of Alberta’s
emergency plan.

A past president of Northern Alberta Amatenr
radio club, he's a sometimes Amateur Radio In-
structor. For the past seven years, he's also con-
ducted on-the-air code practice that has helped
countless amateurs in Western Canada get their
tickets. He looks after the Alberta Tube Bank,
and maintains a depot of ARRL and CRRL
books and materials. He holds the licence for
VEGQST and is a key Official Bulletin Station,
For all this and more, Bill was named 1983
CRRL Amateur of the Year,

Bill lives in Edmonton and works for a2 com-
prany that produces crests, badges and pins. An
unbelievably young-looking 55 years old, he is
martied to Leslie, VE6BBC, and has two
daughters.

CRRL, Box 7009, Station E, London, ON N5SY 4]9,
Attention: Foreign Licensing, Naralon Thorne,
VE3LRU.]

SECTIHON MANAGER ELECTION RESULTS

Congratulations to Larry Thivierge, VE3GT, uf
Renfrew, Ontario, on being re-elected Ontario Section
Mianager, Larry’s new two-yeas term of office begins
on April 1. Larry ran unopposed, eliminating the need
for a halloted election.

NOTES FROM ALL OVER

1 On October 16, an Oftawa man appeared in
Provincial Court and was fined $500 for operating an
Amateur Radio station without a licence, 'The man had
been transmitting through an Ottawa-area repeater.
Charges were lasd after investigations by Ontario
Region Spectrum Control, DO,

[} Randy Smith, YEIPAC/VES, was ane of about two
dozen North American amateurs recently involved in
using AMSAT-QSCAR. 10 to link terrestrial packet-

radio networks. 15,0
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The New [Frontier

WAVEGUIDE ATTENUATION

Waveguide provides a very-low-loss microwave
fransmission system. Just how low the loss is can
be cafculated quite easily using the following for-
mula for copper waveguide:

Attenuation (dB/ft) =

{-i-E“) mode)
B R N
01107 2b
at JEE 1
{Eq. B
where

a < larger internal dimension of the
waveguide (in)

b = smaller internal dimension of the
waveguide (in) and

F = {frfc)

whete
t = operating freguency and
fc = cutoff frequency of the waveguide

The factor 0.01107 is a combination of a
number of constants, including the resistivity of
vopper and the dielectric constant of air, The at-
tenuation of waveguide made of materiais other
than copper may be calculated by multiplying
the values obtained for copper by the following
factors: Aluminum — 1.28, Brass — 2.0, Silver
we (1,97, Tin — 2.58, Zinc — 1.89.

Thus, for example, it can he calculated that
for WG90 used at 10,368 GHz the following loss
can be expected: Silver (plated) — 3.1 dB/100
ft, Copper - -3.2 dB/100 ft, Alumioum —
4.1 dB/100 i, Brass — 6.4 dB/100 ft,

‘This compares with about [2 dB/100 ft for 1/2-
in heliax and about 7 dB/100 ft for 7/8-in heliax.
The cost of brags WGY0 is about $3.50/%t
{copper and silver cost more, aluminum less),
which is about the same as 7/8-in heliax (about
$4/1t). Of course, the heliax can be used over
a wide range of frequencies, while the waveguide
can only be used over a narrow band {from 8
to 2 GHz for WGS0). Waveguide can
sometimes be found at surplus squipment sup-
pliers for somewhat lower cost and may be worth
considering for a permanent microwave installa~
tion. Aluminum waveguide is particularly
desirable since it is light, shows lower loss than
brass and is less expensive,

2304-MHz SATELLITE IDENTIFIED

Far the last two months, [ have reported recep-
tion of 2304-MHz satellite signals by W4HHK,
WBSLUA and others. The source of these signals
has now been identified as not one, but two
satellites. Vern Riportella of AMSAT, quoting
Amateur Sutellite Report, has sent information
that these satellites have been positively identified
as having the catalog numbers 84033A and
84107A. The former is positively identified as

*103 Division Ave., Millington, NJ 07948
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Fig. 1 — Waveguide loss for the amateur
microwave frequencies 1,296, 2.304, 3.456,
5670 and 10.368 GHz in commonly used req-
tangular brass waveguides {see text for other
materials). Meters == feet x 0.3048.

Part of the antenna system: a 1298-MHz loop
Yagi is at the top; below it is a “big wheel”
used an 144 and 432 MHz; mounted on the
lower crossbar is a 1206-MHz dipole {left) and
a 2304-MHz loop.

Canducted 8y Bob Atkins* KA1GT

COSMOS 1547, launched April 5, 1984. The lat-
ter is tentatively identified as COSMOS 1604.
Both are Russian early-warning satellites in
Moiniya-type orbits (eliptical, - 37,000-km
apogee, 1000-km perigee, period 9-10 hrs) similar
to the earlier COSMOS 1217 satellite several
Buropean stations heard on 2304 MHz in
1981-82.

The satellites were identified on the basis of
observations by WAHH K. Dick Flag, of Texas,
a member of the Kettering group {a small,
worldwide group of amateur satellite spotters),
used these observations to establish vrbital
elements for the satellites and, from these to
identify them,

The signals are probably telemetry data being
relayed home as the satellites come on station.
When | receive details of the orbital elements for
these satellites, 1 will make them available to
anyone who might want to look for these signals
and perhaps use them as a beacon or signal
source for testing 2304-MHz systems.

PHOTO FEATURE

Last month 1 reported on a “‘grid-pedition’’ by
WASVIB and WASDBY to EM14 (Oklahoma).
Kent Britain, WASVIE, has sent along some in~
teresting photos of the trip.

WABVJB’'s 2304-MHz station used an the
“grid-pedition” to Oklahoma (EM 14).



The World Above 50 MHz

ACSSB: What It Is;

Last month, this space was devotad to an ab-
breviated account of some of the technical con-
tributions made by Amateur Radio over the
years. It made a call for participation in the
development of yet another advancement in the
communications art: a new form of voice com-
munication — amplitude compandored single
sideband, or ACSSB. This month 1 will attermpt
to explain how ACSSB works and provide some
information on how to get started with this
promising new technique.

To complicate the explanation, there are two
kinds of amplitude compandored single side-
band. One is the commercial version, dubbed by
its backer, Sideband Technology Inc. (STT),
ACSB (One 8). The other is an amateur ap-
proach, being developed by some West Coast
hams associated with Project OSCAR Ine. It
provides some of the advantages of the commer-
cial version, but with considerable simplification
for our application. 1t is not yet clear which
might become the amateur standard. I will start
by describing the commercial version and then
explain how it might be simplified for use with
our current transceivers without the necessity of
modifications.

In its ST-developed commercial form, ACSB
invoives five elements: preemphasis/de-
emphasis, spectrum shaping, compression/ex-
pansion, AGC and AFC. The last two are made
possible by the presence of a pilot tone that is
transmitted along with the information signat,
The standard is to place this just above the band
accupied by the voice, at 3.1 kHz, and to
modulate the transmitter at approximately 10
percent, or 10dB, below the peak signal power.
This frequency is far enough removed from the
upper range of the voive band to be effectively
filtered in the receiver. On the ather hand, it is
low enough so that it does not cause the RF
signal to pccupy much greater bandwidth than
that of a normal single-sideband voice signal,
The pilot tone provides a reference that can be
wsed to automatically make small receiver tuning
adjustments to lock it to the correct frequency
for proper detection of the voice signal. No

ON THE BANDS

6 Meters — As this is being written, the holiday season
iz approaching, and the first official day of winter is
only a few days off. For devotees of 6 meters, the
winter sporadic-E season comes along just in time to
keep us from resolving to sell our gear at the next swap
meet. As psual, one of those with 2 complete report
on the latest propagation happenings is WASIYX.
From San Antonio, Pat writes of 12 days during
MNovember and the first week of December that some
kind of E, was noted ¢ither on 6 meters or on the fower
VHE TV channels, On most of thase vecasions, the
MUF reached into the FM broadcast band. The most
outstanding date in the period covered by the report
was December 2 when the MUF remained in the FM
band for 170 minutes. Pat says that this was the best
day for E, at his location since July 3. Another in-
teresting example was November 25 when the HCIFG
keacon was heard from 2135 to 23852, apparently via
2-hap B, rather than P2, which, Pat concluded, was

*Send raports to Bill Tynan, W3X0, P.O. Box 117,
Burtonsville, MD 208686, or call 301-384-6736 to
record late-braaking information.

How to Get Started

“Donald Duck” effect. The pilot also serves as
an amplitude reference with which to vary the
receiver gain to compensate for rapid signal-level
fluctuations of the type often encountered in
mobile applications. Those of us who have
operated mobile with conventional SSB at VHF
frequencies are only too familiar with the rapid
QSB frequently encountered. Another amateur
application in which tight AGC would be helpful
is on the OSCAR 10 satellite, where spin modula-
tion can be a problem at times.

The amateur version of ACSSB provides the
first three features but not the final two, the
capability for AGC and AFC. In this embodi-
ment, the pilot signal is omitted, which allows
all of the processing to be accomplished at audio
frequencies and the signal to be fed to and from
the transceiver via the microphone and head-
phone jacks, Because of the filtering action of
most modern single-sideband transmitters, the
3.1-kHz pilot needed for the commercial version
of ACSSEB is not readily accomodated with this
type of connection without making modifications
to the rig. The processing for the implementa-
tion being developed by Project OSCAR Inc. in-
vludes audio pre-emnphasis/de-emphasis, com-
pression/expansion and a special form of filter-
ing to compensate for the less-than-optimum
passband shape encountered in most amateur
SSB receivers, Pre-emphasts is a process by which
the higher audio frequencies are boosted on
transmission to maximize the energy content of
the signal. Without such treatment, most of the
energy in speech is concentrated at the low-to-
mid-frequency range. A compensating de-
emphasis is applied at the receiver to restore pro-
per frequency balance and reduce high-frequency
noise in the audio output. This same process has
been used for vears in both FM broadcasting and
communications. The amplitude compression
used at the transmitter is akin {o the speech com-
pressors we are familiar with, only more o, The
difference in an ACSSB system is that a com-
pensating effect is emploved at the receiver to
expand the audio signal to restore the original
dynamic range and further reduce receiver noise

the propagation medium for reception of the beacon
a few weeks earlier. He also notes that the keying has
returned 1o its oviginal <lean characteristic rather than
the fuzzy sound noted when it was received in October,

WHA4SLM reports from Georgia that be took advan-
tage of E,_ prevailing the evening of December 9 to
work WBGYZN DNS® and NBETV EN@@. This topped
off a good tropo evening on 2 meters and 70 cm, but
more on that in the appropriate sections, _

From Japan, JAIVOK writes of openings in that part
af the world. Hatsuo says that, on November 17, he
warked ZLiADP on 51,1 MHz with 5 % 9 signals and
heard the ZL 1VHF beacon at 51.02 ag well as the 50,74,
"T5 and '76 TV audio transmissions that were so
familiar to many of us a few short years ago. JAIVOK
notes that this was the first Z1. opening for him since
last April.

Information has recently reached me from the Radio
Society of Cireat Britain that the U.K. may not be the
only place in Europe to gain amateur privileges on
50 MHz when TV transmitters, presently operating in
the range, are shut down. The word is that 25 special
permits for operation outside TV hours have been
issued to Norwegian amateurs, and that Norway may
be considering establishing a permanent 6&-meter
amatenr allocation when that country’s low-band TV
goes 0ff sometime in 19835, British Band 1 television

Conducted B
Bill Tynan,* W3X|

during periods of little or no modulation. [i is
during these periods that noise is particulariy an-
noying to our ears. At other times, the signal
tends to mask the noise so that we are fess aware
of it. Those who are familiar with high fidelity
may recognize that this process is similar in con-
cept to the Dolby™ and DBX™ systems. ™ The
specific implementation of this compression/ex-
pansion process being developed by the West
Coast group may include an additional wrinkle
in which the audio band is divided into two parts
that are processed separately. Thus, for exam-
ple, the highs need not be compressed at times
when there is a large signal only at the low-
frequency end. The details on just how this is
to be done are still being worked out,

You may be intrigued, as { am, by the
challenge of participating in the amateur
development of this exciting new technique and
are wondering how vou can get started. Efforts
are currently underway by Project OSCAR, Inc.
to produce boards for the approach I have
described. [t is expected that details wili be
fortheoming shortly, Thete is also the possibility
that a few complete STT units can be made
available for amateur experimentation through
ARRL Hqg. at 2 nominal cost, These will be the
electromics only, requiring a cabinet, microphone
and speazker to make a complete radio.
They are single-frequency, crystal-controlled
units designed for the 150-174 MHz range, «nd
it will require some ingenuity to employ them as
tunable transmitters/teceivers far use in ter-
restrial and/or satellite experiments. Those in-
terested in obtaining one of the STT units should
write to Paul Rinaldo, W4RI, at Headaquarters
stating vour request and outlining some of the
experiments you intend to conduct.

It is hoped that this and last month’s columns
have served to excite some experimentally
minded VHFers to give ACSSE a try and begin
another chapter of Amateur Radio’s continuing
list of contributions to the communications art.

Notes

'Dolby is a registered trademark of Dolby Laboratories.
IDBX is a registered trademark of DBX Inc.

service was due to be ferminated by the end of 1984,
Both governments are said to be proceeding cautious-
Iv with respect to amateur operation in this purt of the
spectrum becanse of TV services still operating in many
other Eurapean countries and the concern of those
governments with respect to possible interierence. It is
liftieult for this conductor to understand how amateurs
in Great Britain and Norway could represent a greater
patential for interference to television reception than
the high-power TV stations they would he replacing.

NIDDE reports stceess in obtaining a most-sought-
after (JSL.. Mike says that he sent a registered letter con-
taining an $.a.5.¢. with [celandic postage, cbtained
from a foreign stamp store, ta TFITs 1984 Callbook
address and received the card in short order. Sveinn
told NSDDB in his response that he has moved several
times over the past few years, and much of his mail
has apparently not reached him. The most recent
SMIRK Newsiefter lists TF3T s address as Sveinn
Gudmundsson, Nyjabai, byjargotu 83, 820 Fyrabakka,
leeland. [ would be interested in hearing if those trving
this approach are rewarded with similar good results,

2 Meters — In Europe, one of the pastimes very
popular with VHF and UHF operators is going on
DiXpeditions. A factor that makes this practice so
widespread has been the use of the Locator System,
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which provides the incentive to put rare squares on the
air. Now that we have such a system fiemly in place,
even though we call them grids, mounting **grid-
expeditions’ is beginning ta take hold here as well, One
such trek was staged by WAJFYJ, Saterday evening,
October 27 from FN@1 near Clintonville, Pennsylvania,
Taking along his 1C-211, a (50-W amplifier, 4 Juniar
Boomer and a single 10-foat mast, Bob picked out a
likely hill on which to set up, He began working sta-
tions ds soon as he got on, with WABNPX in Cleveland
heing the first Q30 in the log. As the evening
progressed, people wanting FN@1 began telephoning
stations in his vicinity to get him to listen for them. Best
1313 turned out to be KEWIQ ENG1 near Chicaga. When
it was over, WA3EYJ/3 had rua up 82 contacts in 17
grids. Not bad for a few hours of unannounced opera-
tion conducted on a noncontest weekend. K2TXB
1eports on a grid expedition of his own conducted
Maonday evening August 27 from 4237-foot Sugarloaf
Mountain in Maine (FN45), 1o Russ's case, he had (o
haul all of the equipment, consisting of an FT-TI6R,
a 150-W Takvo Hi-Power amplifier, 2 Cushcraft
1l-clement beam, car battery and charger, up the
mountain on a ski lift, The operators of the lift were
kind enough to transport bim #nd his gear tw the top
a8 everung approached and get him down the follow-
ing mormng. Like WA3FY I’s operation, this one was
uot particularly well heralded. Nevertheless, K2TXB/1,
thanks to a stight tropo enhancernent, was able to work
some 120 stations, the farthest being WBSBKC in
Michigan. A number of stations down the coast as far
as the Washington area were also contacted, KXTXB
also comments on his success at the home QTH since
getting on 2 meters from southern New Jersey in May
1984. At the time of his letter, sent in early December,
he had managed to work 3% states, two of which were
by HME with his nonelevatable array of two KLM
161.8Xs. The top beam is at 82 feet. The rig consists
wf the FT-126R driving a pair of 4C¥250Bs. An ARR
CaASFET preamp rounds out the station,

A DXpedition, somewhat more ambitious than thase
just described, is planned for next summer from the
west coast of ireland., Cver a two-week period
beginning August 17, a group from the West Kent
Amateur Radio Society will be set up with high power
und good anfennas at an optimum [ocation for a good
takeott toward North America. Their object is to make
rerrestrial 2-meter contacts with one or more stations
vn this side of the Atlantic, a first if they are successful,
Those located near the Bast Coast who might be in-
terested in participating in these very interesting tests
are urged to contact Dave Green, G40TV, Mailing ad-
dress is 13 Culverden Down, Tunbridge Wells, Kent
TN4 95B England. Those preferring to phone may
reach Dave at 0892-23275.

I'he Liecember issue of the 2-Mefer EME Bulletin,
put out by KBT(Q, contains an interesting account ol
the trials and tribulations of putting 4U1ITU on
2-meter moonbounce. The station should be in opera-
tion by the time you read this. Those wishing a sked
may vontact G._H. Grayer, GINAQ, BP Division,
Cern, CH-1211, Geneva 23, Switzerland. The same
issue includes the informal results of many who pur-
ticipared in the ARRL EME Contest. [t 15 truly amazing
fo read the avcounts of some of these stations. Moon-
hounce has truly come of age.

174 Meters — WR2IEY near Rochester, New York,

reports & major iwnprovement in his 1 44-meter station.
Tom went from {20 W to an 11-element Yagi to 300-W
output from one of the AM-6155s recently available
from Fair Radio. He is also in the process of putting
up four 3-element WBETEM Yagis on an Az/El
mount. Particularty sought are schedules with stations
in New Hampshire, Delaware and North Carolina.
WHBZIEY can be reached at 716-394-3712, Tom also
carmments that there are now several statlons active on
1% meters in the Rochester area, with major opera-
tion Tuesday evenings between 1900 and 2230 local
time.

Included with the above report is a capy of the
Rochester VHF Group's ¥HF Journal, which ooks like
an especially interesting ¢lub newspaper for those in-
terested in the spectrum above 50 MHz, It is available
at $3 per yzar for nine issues,

‘The Higher Bands — This is not the time of year for
tropo reports, but there are a few, nevertheless.
WHR4SLM says that the evening af December ¢ was
yuite goad from his Georgia QTH (EM82). After work-
ing WASZEP and KBSPX in i.ouisiana {EL4%9) on 2
meters, he QSYed with KBSPX to 70 cm and was able
to work the station with 2 5 x | report using 25 W
and 235-element beam at 40 feet,

ESDHU (EM23) says that he is active on 70 em and
23 cm and is looking tor skeds., On the higher band,
Bob has 30 W to & pair of 40-¢lement loop Y agis pro-
viding a reliable working range of about 300 miles, Ad-
dr?ss)s‘is Bab Herrin, 5609 Larry Dr., Texarkana, TX
8503,

W4HHE furnishes one terrestrial and one EME
repott on his 13-cm activities. The terrestrial wark oc-
curred back in Novémber when WBSLUA brought a
[3-cra mobile rig to Arkansas. While in motion, Afcon-
tacted WAHHE, N4MW and WA4HGN, the latter over
a 125-mile path. This gave all three & new state, number
seven for WAHHXK, This took place just prior to the
passing of WAJHGN, reported last month, Paul’s
other rews concerns his first 13-cm EME QSO with
Europe, On December &, he made the grade with
GEYXXT with M/Q reports. OESXXI had earlier
wirked WA4HGN for the first Europe-to-North
America contact on the band, W4HHK now has
schedules with DFPEME, YUIAW and YU2RGC. This
spring he expects to improve his results signiffcantly
svith a dish-mounted, bow-noise preamp and a cireularly
polarized feed.

(ther [3-em news comes from N3CX, Lave notes
that there are now four stations on the band in the
Philadelphia area. His first Q50 was with WAZAXV,
a distance of 28 miles, Despite his law pawer, 1.5-mW
output, Ron was able to copy him about four S units
above the noise. The signal was undoubtedly helped by
Dave’s four loop Yagis at 65 feet. N3CX says that
WAJAXV's | W was 59 plus 40 dB. Another UHF
news item {rom the same part of the country comes
from WA3IALL, Trevose, Pennsvivania. Chueck reports
that he is now active on 70 em, L3 ¢m and 3 cm, and
is laoking for business on any and all of these bands.
An appropriate marriage of one of our highest-
frequency bands with our [owest is cited
hy WALJOF, Don notes that an informal aet is being
held at 2030 Bastern Time, Wednesday evenings, on
i875 kHz to discuss 23-cm matters. An item appear-
ing in the December 432 and Up EME Newslfetrer, put
nut by K21TYH, states that the tdea of holding 2 Spring

The 28-foot dish installed at WA4HGN
Savannah, Tennesses. Betore his passing, in
November, Bill was involved In 13-cm EME and
terrastrial work, and has just begun operation
on 70-cm EME. {W4HHEK photo)

EME contest for 70 cm and the bigher bands is being
discussed. K1FO and WAIRWU have apparently
wolunteered to handle the paperwork, Those with views
on the subject might wish to contact one of them with
expressions of interest or offers of assistance.

WBPW writes that he is proposing to sponsor & con-
ference next fall devoted solely to 23 and 13 cm. Don
says that plans call for it to be held at Estes Park,
(Jolorado, the weekend of September 20 through 22,
Those who might be interested in attending such an af-
fair are urged to write to Donald L. Hiltlard, P.CQ). Box
563, Boulder, CO B0306.

Al its Novemnber 19 meeting, the ARRL Executive
Commuttee charged the VUAC with the task of
yenerating a proposal for a 13-cm band plan. Follow-
itg recent FCC action, this band now consists of two
segments, 2300-2310 MHz and 2390-2450 MHz. This
split assignment certainly complicates the committee®s
job of coming up with a plan that adequately provides
for varied interests from weak-signal moonbounce to
ATV. VUAC Chairman Dick Jansson, WD4FAB, re-
quests inputs from all present and potential users of
this portion of the spectrum. Suggestions may be sent
via VUAC Headquarters [iaison Mark Wilson, AAXZ,
afj dAIieisE:i.. Haq., or directly to WD4FAB at his Callbook
Et .

1% Meter Standings

Fot WAS hotders, IiatinF Is WAS number, call, state, call areas worked and grids worked, For others, call, state, U8, stales worked, call areas worked and grids worked, Gall
i

araas are the 10 US, ca

areas plus KHE and KL? plus each VE and XE call areas plus DAGC countr
In order 1o make the standings a trua retlection of atations currently active on 1% meters, those nat reporting ac
be reinstated upoh written presentation of continuing activity. it is not necessary 1o have waorked additional states

ias not located within the continental limits of the U.S., Ganada or Mexico.
tlvity within the past iwo years have hesn dropped. They wili
in otder to remain in the standings or to be reinstated. Merely

indicate thal you are still on the band. WAS holders are listed in any case. Cornpiled December 15, 1984. Deadline for next update is Juna 10, 1985,

WAS Holders W1AZK NH
1 wave" MN 13 K1BFA MA
z WesD* L] { QR W2CRS NY
¥ OWBATEM* A - ~ W2PGC NY
4 EE* AM 14 - R2CEA* NY
&  WEEF* NM {3 — W2DW.J J
6 WBSLUA® X — — K2DNR NY
T OVEAEMS® 4 - K2YGO NY

. 4
s oa T waw Ny
K1PXE Ot 18 6 — Wasty) M
WAGKT MA 18 Q - WB2ElY NY
WIYTW ME 14 8 — WAZYWP  NY
WIHDQ GT 13 § — WEGPY* PA
WHQXX MA 13 & — K3HZO Mo
K1JIX MA 13 4 — NICX PA
KILPS VI 12 6 AL MD
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YL News anad Views

The King of Antennas — Is it Worth It?

The following was contributed by Clair Lawyer,
WB3LGS, of Hanover, Pennsyivania.

[t all began about three vears ago. A large trac-
tor trailer pulled up in front of our home. The
driver asked if there was anyone to help him with
the tower. Naturally, 1 said yes — me. He just
laughed. I didn’t realize how heavy the tower
was. After much grumbling, he finally managed
to get it off the truck and onto our front lawn.
That was the beginning of our project.

About a week later, the four-element cubical
quad arrived and was sitting down in York,
Pennsylvania, at the truck terminal, They called
to arrange for delivery, but being the overly
anxious ham that my husband, Mark, W3ZY,
is, he couldn’t wait for it to be delivered. We
put some rope in the car and headed for York
— about 20 miles away. Three giant boxes faced
us upon our arrival at the terminal. We finally
2ot them tied to the roof and sides of the car,
and headed home. That’s when the fun really
began.

The Fun Begins

In the process of digging the 6- x 6-foot hole
for the tower, we dug up the sewer link and had
to have it repaired. Now we had a hole full of
water. When we finally got all the water aud mud
out and prepared to sef the tower, it rained for
several days, filling up our hole once again. After
much frustration, the cement truck arrived. The
bottom of the tower was set and the cement
poured — six yards of thick, ugly-looking gook.
We let it set up for a week, then the crane came
and set the rest of the tower on top of the base.

Next came putting the quad together. it was
set up on 2 x d4s, off the ground, as my hus-
band and | worked on it. All went well until the
day of a big wind storm. The wind blew the half-
finished quad off the 2 x 4s. Mark was at work
and our three girls were in school. T ran out back

*Gountry Club Dr,, Menson, MA 01057
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and managed to get one end back up, but
couldn’t get the other end back up. I couldn’t
ist it hang on the ground for fear it would break
the fiberglass arms. So for about 45 minutes,
until the girls came home, I stood in the yard
and held it up off the ground. The girls helped
me put it back up on the 2 x 4s. Finally, the
quad was finished and up.

It worked very well for about two years, We
worked a lot of DX with it, and Mark also used
it for SSTV. In 1983, he won the A5 worldwide
S8STV contest using the quad. One week (to the
day) after the contest, we had a very bad storm,
with winds of up to 100 miles per hour — never
touched the quad, but did split a large tree next
door. The neighbor decided to take the tree down
himself. In the process, a large limb fell across
our coax and motor cables, tearing them out, We
were out of commission and stayed that way for
the winter. When the time came in the spring to
repair it, Mark decided to add two more elements
and exiend the boom to 50 feet.

Once again, the tractor trailor pulled up in
front of our home with a giant box of extra parts.
{ had the driver put the long box beside the
house. When our daughter Diane came home
from school, we carried it into the house. It went

from the living room right through to the -

kitchen. The excitement began to grow. The
work was about to begin.

The boom had to be drilled and fitted as it was
extended to 50 feet, New pipe, rope and turn-
buckles had to be obtained, The 2 x 45 were
brought out once more. Then came the day the
big crane came to take the four elements down.
Many a night, dinner was ready but Mark was
not as we performed the task of taking off
clements, building new ones and extending the
boom cut to 30 feet. He just couldn’t stop work-
ing on his monster antenna. All parts were
checked and rechecked over and over again.
When the big day finally came for the crane to
arrive, we were up at the crack of dawn.

The straps were wrapped around the boom,
1t started to lift off the ground; the excitement
mounted. They got it to the top of the tower,

Gonducted By Jean Peacor* KildV

but the quad was top heavy on one side — it
tifted. The pipe wouldnt go into the top of the
tower. They lowered it to the ground, retied the
straps and added a guide rope on one side of the
antenna. Up it went again, and this time we
struck pay dirt. The pipe went right into place.
The bolts were secured, and we witnessed &
dream come true for W3IZY,

Two days later, we had another very windy
day. 1 looked out back and asked Mark if he had
turned the quad — it was facing in the wrong
direction. We watched as the wind blew and the
quad turned completely around with the wind.
It was back up the tower the next day to find
that the bolt into the metor had sheared off.
Back up the tower with drill in hand; a % -inch
hole was drilled into the plate and pipe. The plate
had to be loosened, as a U bolt had also broken
off. The pipe slipped out of the motor and got
stuck in the tower, It was too heavy to lift back
up by hand. There bung the monster, lopsided.

Urgent SOS

An urgent SOS went out to the crane service.
After some frantic moments, the monster was
put back in place in the motor. We were in
business again. That lasted about three days. All
of a sudden the motor wouldn’t turn the guad,
The motor had burned out. The second motor,
lasted a little longer; at the time of this writing,
the crane arrives again tomorrow to install a prop
pitch motor. They say it will turn a house. So
if it won't turn the quad, maybe we can turn the
shack!

The antenna is fantastic and worth all the
trouble and frazzled nerves it caused at times,
We have worked countries we didn’t even know
existed. Would we go through it again? [
wouldn’t be surprised to see a tractor trailer
pulling up in front of the house soon. Mark is
now talking about a six-element 40-meter quad.
This one will be the challenge of all challenges.
Ef your OM wants to build a monster antenna,
or start a large project, by all means get involved.
Tt is an experience vou will never Forget, and is
well worth it.

]
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On Line

Packet Radio — What’s the Difference?

Recently, 1 received a postcard that contained
the following note:

“Stan — 4a suggestion. It seems time that
AX.25, the VADCG, Tucson, etc. systems be
defined in ordinary terms. i simply cannot tell
the difference between them ... a simple ex-
planation would really help us all.™”

That's the assignment for this month's On
L.ine. The ditferences will be delineated from two
perspectives: historical and functional,

A Bit of History

In the late 1970s, the Yaucouver Amateur
Digital Communications Group (VADCG, 818
Rondeau 8t., Coguitlam, BC V3 5Z3, Canada)
adopted a s«t of operating procedures (a pro-
tacol) for amateur packet radio operation that
became known as the ““Vancouver” or
SVADCG protocol. At the same time, Doug
lockhart, VETAPU, designed a terminal node
controller (TNC) — that is, the hardware to run
the VADCG protocol. VETAPLI’s TNC became
known as the “Vancouver” or “VADCG”
board.

In 1981, the Tucson Amateur Packet Radio
Corporation (TAPR, P.O. Box 22888, Tucson,
AZ 85734) designed hardware that combined a
TNC with a modem, and it became known as
the “*“TAPR board.”"

in 1982, a meeting of U.8. packet radio en-
thusiasts was called by the Amateur Radio
Research and Development Corporation
(AMRAD, £.0. Drawer 6148, McLean, VA
22106}, and it resulted in the adoption of a new
packet radio protocol based on the commercial
packet protocol CCITT X.25. This protocol
hecame known as the *‘amateur X.25” or
“AX. 25" protocol. (TAPR decided to use both
the AX.25 and VADCG protocols in the TAPR
board.)

in 1983, the following additions to the packet
radio family were introduced:

Bob Richardson, W4bLICH (Richeraft
Engineering Ltd., 1 Wahmeda Industrial Park,
Chautaugua, NY 14722), wrote a program for
the Radio Shack TRS-80® computer, Models {,
ITf and 1V, that emulated a TNC ruoning the
VADCG protocol. This became known as the
‘‘software approach’ to amateur packet radio.
Later, W4UCH used the software approach to
etnulate 2 TNC running AX.25,

Bill Ashby, K2TKN (Box 322, Plockemin, NJ
07978), designed an updated and more compact
version of the original VADCG board that runs
either the VADCG or AX.25 protocol. GLB
Electronics (1952 Clinton St., Buffalo, NY
14206) produced a board (the PK1) that uses the
software approach to emulate a TNC, but in-
stead of running software on a computer the
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software is burned into an EPROM (erasable
programmable ROM). It includes both the
VADCG and AX.25 protocols.

in 1984, Advanced Electronic Applications,
fnc. (AEA, P.O. Box C-2160, Lynnwood, WA
98036) introduced a clone of the TAPR board.
AEA’s PKT-1 is assembied and tested, whereas
the TAPR board is a kit,

Ta date, there are five packet radio boards —-
VADCG, TAPR, Ashby, GLB and AEA — and
two packet radio protocols -— VADCG and
AX.25. Any TNC can run cither the VADCG
or AX.15 protocol.

All of the hardware serves the same function
~- that is, the function of a TNC, The differences
are found in the protocols being used by the
hardware, The primary differences between the
VADCG and AX.25 protocols are described in
the remainder of this column,

Addressing

The address is included in a transmitied packet
to indicate the source and destination of the
packet. In VADCG, the address consists of a
single byte (8 bits). In AX.25, the address con-
sists of the stations’ call signs and a aumber (0
through 15) that is the secondary station iden-
tifier (SSID).

The disadvantage of the VADCG single-byte
address is that if there are a lot of stations
operating on the same frequency, more than one
station is likely to have the same address, and
confusion will result. In AX.25, the address
always includes the call sign, and because no call
signs are the same, there is never a problem of
more than one station having the same address.
(kn cases where an individuat has several packet
radio stations on the air under one cafl sign, the
different stations are differentiated by the SSID.)

Therefore, on frequencies with a limited
numbet of users, VADCG's shorter address may

Conducted By Stan Horzepa,* WA1LOU

be used for guicker information exchange;
whereas, on frequencies with a large number of
users, AX.25 may be used to take advantage of
the unlimited number of addresses.

The ARRL Board of Directors, in October
1984, approved AX.25 ag the standard amateur
packet-radio link-laver protocol {sce Dec. 1984
QOST. p. 35). Copies of the complete protocol
specification are available from ARRL Hq. for
$8 (%9 in Canada and elsewhere), payable in 17,5,
funds only.

Repeater Operation

Any powered-up packet radio station using a
TAPR board can be called upon to function as
i repeater. For example, if I want to send a
packet to a station in the other end of the state
and I cannot connect with that station directly,
1 can use any intermediary station to repeat my
packet to its destination. All that is necessary to -
accomplish this is to know which intermediary
stations are on the air and to enter the in-
termediary station’s address inte my TNC. As
many as cight intermediary stations may be used
1o get my packet across to its destination. The
VADCG board does not automatically become
2 repeater on command, although it makes 2 fine
repeater with appropriate EPROMs.

Hopefully, that clears up some of the con-
fusion that newcomers to packet radio en-
counter. If not, write and { will try to get it right
next time.

EPSON QX-10 HAM APPLICATIONS?

Bill Files, W3SAY, would like to get in touch
with amateurs who use the Epson QX-10 com-
puter and are interested in sharing programs,
ideas and other items of mutual interest. Bill may
be contacted at 900 8. Glenn Circle, State
College, PA 16803. ¥
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In Training

NEW ELEMENT 3 QUESTIONS
INTRODUCED

A new set of Technician/Cleneral clags Amateur Radin
exat questions will be used by Volunteer Examiners
starting this spring. The FCC released a new version
of PR Bulletin 1035B in November 1984, These 500
Element 3 questions are to be incorporated into
Technician/General class exams no later than six
months after the question-pool release date. The
phase-in period will allow Amatenr Radio publishers
to update stndy material, Volunteer Examiner
Coordinators to prepare new exams and test exaninees
to study the revised pool, Starting April §, 1985, the
new questions will be used on all Technician/General
exams coordinated by the ARRL/VEC. Until then, the
original 10358, dated October 1983, will be used.
The FCC has established a schedule for each
Amateur radio question pool to undergo an annual
review and possible revision. The Element 3 question
pool has niow completed its first cycle, and a new list
is on deck. According to the FCC Study Guide (PR
Bulletin 1035), questions for each grade of license may
be submitted by qualified radio amatevrs. Guidelines
are explained in April 1984 ST, p. 59. The FCC Study
Cruide has not been revised; therefore, all Amateur

*Training Manager, ARRL

Radio exam questions are still based on this topic
outline,

Seventy-five percent of the questions in the October
1983 PR Bulletin 1035B were changed in some way,
Some syllabus topics show expanded coverage on the
test, whereas other topics were cut back. Most ques-
tions in the first four subelements were replaced. What
differences should you look for in the new PR Bulletin
1035B7 Some highlights follow.

All questions on Rules and Regulations haye been
changed, and this has generally improved question
stems. Many questions are now more readable and
easier 0 understand. This improvement can be seen
throughout PR Bulletin 1035B. New guestions about
amateur operator responsibilities in emergency and
third-party-traffic situations appear for the first time.
Lirnitations on the use of Amateur Radio frequencies
no longer stress tefevision (A5 or F3) emissions. Six
questions in that area were deleted, but six questions
on digital communications were added to reach a
halance in Subelement 3A,

Candidates who are studying Operating Procedures
(Subelement 38) will run across z set of different quas-
tions. Full break-in telegraphy and VOX transmitter
control are now cavered briefly because saven questions
were defeted from each topic. New questions on radio
teleprinting and operating courtesy were added. A new
topic appears under Operating Procedures and, as a
resalt, there are three new questions about Amatear
Auxiliary. The FCC Field Office Burezu oversess this
new program, which allows radio amateurs to take a
more active role in monitoring amarewr frequencies, See
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August 1984 OST, pp. 11-13, for details.

Under Radic Wave Propagation (Subelement 3C),
another new topic has been introduced. Geomagnetic
disturbance is the subject of three new questions on
10358, Examinees may be asked to define geomagnetic
disturbance and describe the effects it would have on
radio communication. The questions about sunspot
cycle have been replaced with ones on solar flux.
Examinees need to learn what solar flux index values
fepresent in refation to radio-wave propagation,

Amateur Radio Practice (Subelement 31} deals with
safety precautions, test equipment and proper use of
station accessories. About one-fourth of the original
10358 questions in this subelament remain. Additional
questions about household ac supply and electrical
wiring safety have been added. Since the FUC now
measures transmitter powet at the output, all questions
have been revised to reflect these changes.

Most major revisions in PR Bulletin 1035B were
within the first four subelements. The Signals and Emis-
sions category (Subelement 3H) has a new set of ques-
tions for emission type, and six new questions were
added. The questions in the remaining subelements
(Electrical Principles, Circuit Components, Practical
Circuits, and Antennas and Feediines) were practically
untouched during this revision.

The November 1984 release of PR Bulletin 10358 is
available from ARRL Hq. To receive a copy, send a
business-sized 5.a.5.¢. to ARRL, Special Requests Desk,
225 Main St., Newington, CT 06111, Please specify PR
Bulleiin 10358, November 1984, — Steve Ewald,
WA4CMS, Assistunt Training Manager R

Amateur Satellite Program

CAPACITY CROWD HEARS SPACE
SYMPOSIUM, ANNUAL MEETING

IF crowd size and reaction are satisfactory indications,
AMSAT's Becond Annval Amateur Radio Satellite
Symposium and the 1984 AMSAT Annual Membership
Meeting were outstanding successes, More than 200 at-
tended the November 10 meetings at the Los Angeles
Amfac Hotel, The daylong program featured speakers
from around the world and drew attendees from as far
away as Australia (VKSAGR), Tasmania (VK7PE),
New Zealand (ZL1A0X), England (G3YJO, GENOB)
and Japan (JALANG).

In every sense the events were an ungualified suc-
cess, This was due to excellent orgapization and
preparation by W6SP, AD6P and N6DD, Here's a
synopsis of the day’s events,

Registration for the symposium began promptly at
0800 with Office Manager Martha Saragovitz and
Laura Yowell (XYL of ADGP) staffing the registration
desk, under the overall guidance of N6DI. Registra-
fion went smoothly despite the occasionally long
quenes, Promptly at 0900, AMSAT Chairman and
Symposium  Facilities Chairman John Browning,
WESP, opened the session. He was followed by Cleyon
Yowell, AD6P, Sympositm Technical Chairman. With
:}hc preliminaries passed, the technical session itself

egan.

First off was Al Dayton, KA4JF(Q, who described
“* Advanced Gateway Concepts™ to the enthusiastic au-
dience, Al described a plan whereby a group of
Amateur Radio clubs and organizations would pur-
chase a geosynchronous satellite, complete with several
“C"" band transponders, and give access to the average
ham through numerous gateway. stations. The
gateways, ot teleports would serve large communities
of Amateurs, according to Dr. Dayton.

MNext, AMSAT Director Harry Yoneda, JAIANG,
presented a fascinating preview of the exciting JAS-1
satellite being built entirely in Japan by JARL and
JAMSAT and scheduled for launch by NASDA,
Japan’s national space agency. The paper, written by
IKIVX] with technical help from JRISWB, was
translaied and reported by JATANG. The audience
learnad of plans for a February 1986 launch of JAS-1,
According to JALANG, “.]AS-{ will have two missions
1o perform: One will be to provide amateurs with a JA.
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mode — that is Mode I Analog mode — transponder
similar to JAMSATs Mode J that AQ-8 carried, with
2 meters up and 70 em down, Second is to provide a
JD mode == that is a Mode J digital store and forward
transponder utilizing packet radio technology.”
Launched by the Japanese HI launcher, JAS-1 is ex-
pected to have a 1500-km orbit inclined 50 degrees to
the equator, according to JALANG,

ARRL Technical Department Manager Paul
Rinaldo, W4RI, described progress in amplitude com-
pandored sideband (ACSE) techniques. Paul described
initial experiments performed recently at ARRL Head-
guarters. He then explained Project Companion, a joint
ARRL-AMSAT Project OSCAR effort designed to en-
courage the use of the spectrum-efficient ACSB
technique on the ham bands. Paul explained that by
using special compression techniques, alang with some
other “tricks,” very substantial improvements in signal-
to-noise ratio and intelkigibility have been noted by
iand-mobile users of advanced ACSB radios. Field and
faboratory tests performed by the FCC showed ex-
cellent results, Rinalde said, Paul’s talk was sup-
plemented by those of Jim Eagleson, WB6JNN, and
Paul Shuch, N6TX, bath of Project OSCAR. The two
have been among the leaders in getting ACSB on the
ham bands, Jim showed several graphs indicating quan-
titative improvements realizable with ACS8. He then
played several taped QSOs, showing the Improvements
of ACSE over conventional 388, Jim pointed out that
ACSB, like FM, had a pleasing, quieting effect, He also
showed some circuits he has developed for eifective
audio compression,

At F100, Beb Diersing, NSAHD, pave an excellent
presentation on “*Computers and the Satellites.” Bob
focused on systems he has developed to track and
decode the telemetry of the UoSAT satellites. Bob
revealed many of the techniques he hag developed and
which have distinguished him as the outstanding
UoSAT ielemetry expert in this hemisphere.

At 1300), a distinguished group from the World Space
Foundation spoke on the Solar Sail Project. Founda-
tion president Robert Staehle, Mark Bergham and
Chauncey UphofT each explained a different aspect of
the Solar Sail Project, including its history, purpose,
initial tests, program ontline and some of the options
that would rely on Amateur Radio for telemetry and
communications. One would have the Solar Sail in a
nearly geosynchronous orbit, Another would have the
sail in a lunar orbit, KBOCL explained the agreement
between AMSAT and the World Space Foundation to
explore means of cooperation in future projects.
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Next, another distinguished group presented a review
of the latest happenings and progress on the PACSAT
project. Speakers included PACSAT Project Manager
Harold Price, NK6K, Wally Lindstruth, WAGJPR,
Rick Fleeter, WASVGK, and Phil Karn, KAYQ, NK6K
narvated a slide presentation on the PACSAT program.
WAGJPR described some of the experiments that he
and others are performing in California.. WASVGK
discussed some of the propulsion motors being con-
sidered for PACSAT. This is an especially important
aspect of PACSAT engineering since the anticipated
Shuttle aunch will be too low for PACSAT; it will need
to be boosted up by several hundred kilometers, KASQ
described progress on advanced modems and solicited
help in designing PSK modems that will resist the an-
ticipated radar interference the sateliite is expected to
encounter when in orbit.

Martin Sweeting, G3YJO, UoSAT Programme
Manager, next surrnarized the status of both UeSAT-
OSCARs 9 and 11, He said that both spacecraft were
behaving well and that UOQ-11 had been stabilized,
resulting in improved link performance, A brief slide
presentation showed the preparations that led to the
taunch of LJO-11 jast March,

Tom Clark, W3TWI, explained some of the economic
factors that determitie what projects can be built and
what expenses AMSAT absorbs in order to keep the
arganization running. Tom pointed out especially the
cost of publications in proportion to the overall annual
budget of $250,000.

Bill Tynan, W3XQ, gave a progress report on future
“Ham-In-Space’” activities. Bill noted that approval of
the joint ARRL-AMSAT proposal for WAORE to take
along a variety of Amateur Radio equipment was
thought to be imminent. Among equipment expectad
to he approved, according to W3X0Q, was a 2-meter
scanning receiver, 2- to l0-meter scanning repeater and
slow-sean television (88TV) with a 10-meter downlink.
Bill said it appeared everything was in order for a [985
flight, but that the exact date of the Stuttle flight was
not yet fixed.

Closing the technical program, WA2LQQ spoke of
future advanced-satellite prajects, Rip claimed that an
appraisal of Amateur Radio indicates that the time may
be right to begin serious consideration of a system of
geosynchronous Amateur Radio satellites for con-
tinucus global coverage. He cited some of the basic

(continued on page 67)
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SHilent Beps

It is with deep regret that we record the passing of these amateurs:

WIBWH, Rodney A. Merrill, Attleboro, MA
WICMW, Roger W, Dodd, Danvers, MA
WRIDVC, Mellie §. Miklos, Torrington, CT
WI1IOH, Thomas (. Spiers, New London, CT
WIMED, Haroid “Dutch™ Sprague, Waldoboro,

ME
W10DS, Louis J. Maher, East Templeton, MA
WITDI, Erwyne P, Seabury, Zephyrhills, FL
WATTHG, John F. Crowther, Old Lyme, CT
WITQH, Tvan L. Sheaf, West Southport, ME
KIUKR, George D. Moiles, Tavares, FL.
WALYAY, Edmund P. Henke. Bristol, CT
WI1ZER, Alfred Hodgson, Springfield, MA
WIZJI, Francis M. Bailey, Leicester, MA
N2ZBYR, Hdward (ialloway, Glens Falls, NY
WACGD, Charles H. Muir, Jr., Schenectady, NY
WaDJL, Earl M. Coomber, Cazenovia, NY
WIFMX, M. L. “Pete'* Peterson, Waterville, NY
W2FN, Vincent J. Lapp, LeRoy, NY
WB2(GMN, Henrv Wymbs, Hartsdale, NY
WB2IGD, Hugo P. Scheuerman, Linwood, NJ
KON, James E. Jones, Holmdel, NJ
WIAKTI, Frederic Ambrose, Titusville, FE.
W2MCN, Michael Moscinski, Latham, NY
WA2ZMVW, Ralph . Bradbura, Tualiman, NY
*WB2NDI, U, Lewis Levitt, Hrooklyn, NY
WXQRI, Hazel R, Mulligan, Elmira, NY
KIULN, Arthur A, Lufis, Levittown, NY
WHING, Robert 1. Campbell, Mexico, NY
NICM, Davis N. Bishop, Baltimore, MD
WB3KPP, Michael W. Kropp, Mt. Wolf, PA
+K3RS, Richard (3. Price, Potomac, MD
W4AAY, Lawrence Eisler, Miami, FI.
AA4BL, Arthur M, Shaw, Clearwater, FL
WD4CLG, Thomas R. Miles, Sr., Sharon, TN
K4DK, Raymond L. Moore, Chattanooga, TN
K4DQ, Karl K. White, Colorada Springs, CO
WAERZ, Lesty W, Williams, Ft. Lauderdale, FL
WAFHT, James K. Crabtree, Maryville, TN
WDMFIZ, William H, Collier, Mobile, AL
M4GBO, Edith P. Roach, Vero Beach, FL
N4GZX, Richard K. Thompson, Lakeland, FL
WA4HGN, Bill Byrd, Savanbah, TN
KA4JBC, Delmar L. johnson, Oakland Park, FL

50 Years Ago

February 1935

iJ Brrrre! The cover photograph is of a snow-clad
antenna on the Mount Washington {(N.H.} observatary,
where 175-mph winds are not uncommon.

1.1 The switch from separate station and operator
ticanses to & comntbination card i8 causing a renewal
problem hecause of different expiration dates. The
Editor undertakes to lead us through the new forms
aid procedures.

(] The accent this issue is on antennas. John Reinartz,
who 10 years ago proposed the now-accepted theory
of short-wave propagation, expands on the subject with
a4 novel antenna und feeder design aimed at Fitting
radiation characteristics to varying communications
conditions.

.1 W1BDH suxveys patterns of various antenna setups,
pointing out the effects of low-angle radiation and —
naturally -- explaining impedance matching and
coupling systems.

1] The Zzpp antenna is W3IAQC’s major interest, and
after experiments with coupling systems he offers a
unique end-ted arrangement that gaves a iph-«fficiency
match,

Il Last autumn’s ejections were the tirst in which
members had to indicate whether they held amateur
licenses; smore than #0% Jid. Some fella named
Wayland CGroves with the call WSNW won the West
Gulf directorship over veteran incumbent Frank
Caorlett.

{1 Ross Hull ises a guarter-wave length of copper

tubmg a$ giid inductance un a 2Vz-meter rig, ‘The
‘eircuit'” is Righ ¢J and has an electrical **flywheel”

#etion to help achieve stability,

U1 W2ERKC built an eight-element stacked beam for
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W4IBR, Thomas B. Ross, Jr., CColomal Heights,
VA

WA4LCM, Robert . Buckley, Charleston, SC
W4TLTT. Carl Logan, Kings Mountain, NC
KA&4N, Travis B, Wood, Ft. Lauderdale, FL
WDMNIX, Gordon L. ¥Fella, Sr., Longwood, FL
WD4NYY, Kenneth L. Eckerle, Chipley, FL
KA40TX, Warren F. Fortier, Clearwater, FL
*K4PUL, Glen R. Starkey, Jr., McLean, VA
WB4QX]1, Jack L. Zimmerle, Fayetteville, 'I'N
WATREB, Thomas M. Whitsett, fayettevitle, TN
WB4URYZ, Robert E. Cilley, Jacksonville, FL
WALVRR, Robert L. Justice, Kissimmee, FL
W4VIR, Frank R, Crim, Sr., Akron, OH
*K4VPK, Wendell W. Collins, Bartiett, TN
W4YYS, Robert H, Wright, Maitland, FL
WSAXR, Howard M. Davis, Amarillo, TR
WBSFHN, Olin L. Chancellor, Mineral Wells, TR
WBSJEFA, Edwin C. Pinner, Dallas, TX
WEYWU, Charles B, Whitfield, Roswell, NM
WALT, Jack W. Garsiott, Conroe, TX
NODHLE, Frank ¥. DeMasi, Fontana, CA
WEEXM, Marvin M. Williams, Wills Point, TX
WeHA, Warren M, Andrew, Hemet, CA
WaHL T, James E. Muncey, Carlsbad, CA
WSHVT Robert K. Janeway, San Luis Obispo,

WélNR Edward M. Hallwas, San Gabriel, CA
WAGJY(Q, Robert F. Nash, Hemet, CA
WELLE, Robert Hopking, San Diego, CA
BAGLW, Robert ¥, Brans, Grizzlv Flat, CA
WoVBIL, John M. Clarke, Sacramento, CA
*£7AG], Irving O, Litke, Ephrata, WA
WBTAKS, Robert B. Sailors, Gig Harbor, WA
WATIKZ, George R. Hamill, Spokane, WA
W;{%D. Byron 3. “Mac¢'" McKinney, Manhattan,
WTRLLL, Allen L. Dyer, Venice, FL

WIKWI, John L. Ashe, Prescott, AZ

K78TG, Harold E. Smith, Fugene, OR
*WBTULF, Robert E, Hilton, Steilacoom, WA
kRBMA, John K. Lucas, Columbus, OH
WRDUP, Robert K. Lowe, Parma, OH
WRGXI, Paul K, Rosenberg, Reynoldsburg, OH

56-Me. Q30s with Hartford and also 3rd district sta-
tions on that band.

(.1 Quite a bit of interest in the new pentodes (802,
RK-23, RK-25), George Grammer adds some operating,
L.haractensttcs for amateur use, and poinis out that as
amplifiers the tubes should be shielded from excess
yrid-plate capacity to avoid self-oscillation.

{J Station licenses are now issued only to holders of
an amateur ogerator license. No more authorizations
for telegraph schools and business colleges, as in the
past.

L1 Partly to assnage a lingering animosity between die-
hatd *phone ops and ditto ¢, w. telegraphers, the League
is spansoring a “Fhone-C. W. QS0 Contest during twa
February weekends. And don't farget the big DX fray
in mid-March — this year vou cannot operate meore
than 90 hours during the mine-day contest period.

L1 Nearly 1000 Army amateurs copied the Armistice
Day special message from Maj. Gen. Carr, who in-
ciuded commendation for amateur perfarmance in
emergency-vommunications work,

25 Years Ago

Fehruary 1960

{7} National publicity on amateur accomplishments
makes us atl proud, but the Editor points out that focs!
coverage is what forms the community's view of us as
individuals, The League has a apmber of helps and
backgronnd for interviews, speeches and broadcast
programs, .

[ The three main desirables in a receiver — selectivity,
sensitivity, stability — were principal aims in a doubie-
conversion amateur-band superhet built in the lab by
WIZIF, He says vou can save quite 2 few dollars by
building one yourself,

Administered By Marvis Bogatz

KASIGP, Muriel €, McNutt, Union Lake, M1
WARBIQOZ, Robert it Wootton, Parma, OH
WARIRG, Richard C, Littler, 3pringfield, OH
WHKMI, John W. Cooper, Birmingham, MI
WBOA, George W, Hale, Chardon, OH
WE\SﬁSKW, Byron E. Wilcox, Grosse Pointe Wood,
WSUB, Emery V. Qualman, Port Clinton, OH
WIFL, Mauvrice H. Nelson, Rockford, 1L
K9KIE, Llovd A. Jackson, Indianapolis, IN
WOLOM, James W, Woolsey, Wausau, WI
KAYNSF, Laurence E, Pennell, Yan Wert, OH
WOPUT, Howard E, Baumgardner, indianapolis,
N

KBYRR, Roland vV, Lupient, Mosinae, WI
WBITIK, Donald W. Lasiter, Greenwood, IN
WOYLD, Temple Nieter, Evanston, 1L
KASGCS, William H. Bishop, Montrose, L0
kWHPJ, Leslie ¢, Hindman, Jr,, Grand sland, NE
WBAILZK, Herbert R, Baumgartner, Bridgeton, MO
KAGIFU, Arthur E. Sahly, Minneapolts, MN
WAHOME, Wilkie “Tex’' Pedigo, Omaha, NE
KFAV, Forrest S. Smith, Carterville, MO
VE3BSY, Stanley R. Swinerd, Peterborough, ON
VE3IDPN, Harry W, Gasson, North Bay, ON
VE3IFAM, Harry E. McNiff, Chatham, ON
VETATI, Margaret D, Tettelaar. Salmoa Arm, BC
CG3SM, Don W. Morgan, North Harrow, tiddlesex,
England

*|.Ife Membar, ARRL

In order to, avold uptortunate sriors in the Sitent Keys
calumn, teports of Sllent Keys are eopfimed through
acknowladgment only to the family of the daceased.
Thus, these who report a Silent Key will not
necessartly recelve an acknowledgment from Ha.

Note: all Silent Key raports sent to Hq. must Includa
the name, address and call sign of the regorter as

well as the name, address and call of the Silant Kay
in arder to be listed in tha column, Please allow
saveral months for the listing to appear in Q8T, @87

I} W3KRO picked 28 Mc. for his transistorized super-
regen **handie-talkte,”” built in & form convenent for
ontg-hand operation. He had to try a number of 58-100
transistors before the wscillator worked to  his
satisfaction.

{1 Transistors can be rather noisy, especially in a mixer
in 4 mobile job. WEZNM’s noise gencrator got a real
workout in faming his recetver, but fed to some useful
conclusions on practical reduction techniques.

LI Propagation is at once the most interesting and the
most mystenous of phenomena we hams ¢ncounter.
WTULY tries to smooth the path for us with a4 recita-
tion of fundamentals, follawed by expansion on some
surrert procedures of interest, such as scatter and knife-
edge refraction.

] When Ceneral Manager RBudlong returned from the
four-month sessions of the world radio conference, he
was surprised with a special plaque from the Hq. crew,
who, perhaps more than any others, a.ppreclated the
autstandmg awomphshment of preserving our hands
in the face of foreign attacks.

"I The eobling fan is almost as hig as the rest of
WIDXE's nifty 2-meter kilowatt amplifier, which can
be operated in ¢.w., a.m.-voice or linear modes.

{7 Nothing was ever manufactured that some ham
vouldn’t improve, The popular Hallicraiters MT-32 is
o exception, and WEEVX revamped his to make use
of the vox control system for telegraphy break-in.
Il Among a collection of non-technical essays,
WECEBM decries the “*uuhhhs’ and “*aahhs’’ the side-
band crew uses to excess to hold in the vox; WTRGL
offers a number of homebrew axioms (e.g., **if a hay-
wired unit fuactions perfectly, the rebuilt permanent
model will malfunction™); and WIRRN makes a “plea
tor dignity*’ in hoping newcomers will cease the silly
procedure of addressing QSL cards to ““Chief Qp™ or
“Chlef Fuse Blower,” or what have you.

L1 You don't need a kilowatt to compete in the DX
contest, A survey shows that a fourth of last vear's
winners used less than [50 watts, and half were below
500 watts, — WIRW e
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Conducted By Stan Horzepa,* WAILOU

Fear and Loathing in the Repeater Directory

Future editions of the Repeater Directory will
include a designation to differentiate between a
repeater that has been coordinated by the area
frequency coordinator and one that has not (so
voted the ARRL Board of Directors at their
QOctober 1984 meeting). If there was any con-
fusion as to what was what in past editions of
the Directory, things will be clarified shortly,
Soon vou will be able to tell the good guys from
the bad guys — the good guys being the coor-
dinated, the bad guys the uncoordinated. (Mavbe
a skull and crosshones can be used to designate
the uncoordinated,) Peer pressure is the name
of the game. The FCC lets us run our own show
(more or less), and peer pressure is one of the
tools we use to cleanse the unwashed in Amateur
Radio. How would you feel if you picked up the
next edition of the Repeater Directory with page
after page of repeater listings and came across
your repeater’s listing clearly designated as un-
coordinated? Wouldn't you try to do something
about it? [f peer pressure does not bother vou,
maybe the FCC does. When push comes to shove
in @ repeater war and the FCC is called in to settle
the matter, the FCC has let it be known that a
¢oordinated repeater will win out over an un-
coordinated repeater. And where’s the first place
the FCC will look to see who’s coordinated and
who is not? You guessed it — the Repeater
Directory,

MONTHLY FM/RPT

At their last meeting, the ARRL Board of Direc-
tors also voted that this column appear in Q87T
on a monthly basis. Why monthly? The vote of
the Board reflects the state of the art of the
Amateur Radio Service. FM repeaters is where
the action is today. There are more amateurs ac-
tive in the FM repeater mode than any other
mode of Amateur Radio operation, and its
popularity warrants monthly coverage.

What It Means to Youn

There are five active FM repeater bands (29,
52, 145, 222 and 450 MHz) and some others that
are not as active, Obviously, 1 cannot be at all
places at once, so 1 need your help in the form
of cards, letters, diagrams and photographs con-
cerning the FM repeater mode. If you are doing
something unique, tell me ahout it. If you have
an opinion on something, tell me about that, too.
This space is yours to fill. You tell me, and [ will
repeat it to everyone else, {There’s the telegraph,
the telephone, and now there's teleStan.) My
mailbox awaits! .

TEXAS 20-kHz SPACING?

A imeeting of the Texas VHF FM Society will
be held February 16 in Arlington to decide
whether 20-kHz channel spacing on 2 meters will
be adopted in the Lone Star state. For more in-

*75 Kreger Dr., Wolcott, CT 06716
CompuSetve |D no. T0645,247

UNCOORDINATED

formation, contact Society President Chuck
Adams, WB5SWRR, 4613 Collinwood, Fort
Worth, TX 76107,

OHIO AREA REPEATER COUNCIL

The Ohio Area Repeater Council has adopted
new bylaws and a constitution, and have elected
a board of directors. Anyone having any ques-
tions, problems or information concerning Ohia
repeaters should send all correspondence to Ohio
Area Repeater Coungil, c/o CIiff Dice, KCEDF,
1375 Canaan Twp. Rd. 67, Edison, OH 43320,

NY AND 8. ONTARIO ADDRESS
CHANGE

Please note that the address of the frequency-
coordinating body for Western New York and
Southern Ontario has changed. The new address
is Western New York-Southern Ontario Repeater
Council, ¢/o I, David B. Toth, VE3GYQ, 499
Bobbybrook Dr., London, ON NSX 1GB,
Canada.

REPEATER LOG

According to reports received at ARRL Hg.,
repeaters were involved in the following public-
service evenis: 59 weather emergencies, 11
crimes, 36 medical emergencies, 499 vehicular
emergencies, 23 fires, 8 search and rescues, 16
public safety events, 131 drills/alerts and 11
power failures,

The following repeaters were involved
{followed by the number of events): WIAW 2,
WAIDGW 55, KIFFK 3, WAIGTT 2, KBIJF
5, WIPW I, K2BFO 1, N2GG 1, N2MD 1,
WB2NHD 1, W20DV 1, WB20XB |,
WB2ZRUH 6, W2VDX 3, W2VL. 76, WB2ZCM
2, WB2ZIY 1, WA2ZWP |2, N3BFL 41,
W3ICWC 1, WA3IDX 2, K3PSP 1, VE3TTT 2,
W3LTER §, W3VRZ 6, NACKE 5, WB4EHT 1,
WEK4E 1, WA4GIC 2, K4HEX 1, W4HHB 3,
KED4JL 1, WB4QES 99, WA4SWF [4, WB4UPS
18, K4VUW 1, WAAWTX 1, WAWWQ 1,
KD4XX 1, WBSKRH 1, KASL 1, N6APB 1,
WOAPZ 1, WeASH 6, WD6AWP 37, WB6BIO
1, WB6CAN 1, W6CX 1, KH6H 3, KH6HHG
10, W6HUK 2, NaIN 1, K6JE 13, KG6LF 1,

WB6ELSC 1, K6LY 1, WBEMFV 1, KAGMNA
1, WB6OQS 11, W6OYF 1, WAGUGY I,
WEWGZ 1, WTEX 218, WTHSG 3, WIMLI 1,
K70MR 7, WBTPFO 1, WATPQU 2, K7SKW
1, WIWGW 9, K8DDG 95, WABEFK 2,
WDSIEL 34, WEJII 2, KABOFE i, K8PE/@ 3,
KBQYL 5, WASULB 22, K9AAJ 1, N9BE I,
WDEBOQM 15, WOCET 1, WOES 1, K#KKV 2,
WOKUJ 3, WOMXW 4, WAGPEZ 1, WBASBH
2, KOSCM 15, WAGVRS 1. BEE |

{continued from page 65)

Phase IV conceptual work recently completed by
W3GEY and the soalled gateway concept, examined
earlier by KA4JFO and others. In closing the technical
program, WA2LQQ encouraged AMSAT members at
lacge ta recapture its former self-confidence and accept
the challenge of developing and fielding a satellite
system more generally available and couvenient.

At the banquet awards ceremony, the AMSAT-
Stoner 25th Anniversary Challenge Cup was presented
to grand prize winner Nick Laub, WBCA, The cup, a
silver champagne bucket on a walnut base standing
nearly two fee! tall, was presented by none other than
Ddan Stoner, WETNS. It had been Don wha, 25 years
carlier had openly mused abaut amateurs Taunching
their own satellile. W6SP expressed AMSAT’s thanks
to the Northern California DX Foundation which spon-
sored the Challenge Cup as well as the other awards
given to participanis in the contest beld earlier this vear.
WAZLOQ expressed thanks as well to Steve Place,
WRBIEYI, of ARRT Hq. for conceptual heip with the
contest, zs well as KOSI, K8OCL and N2CF for
establishing, the contest mechanism,

An award was presentad in absentia to Rich Zwirko,
KIHTV. hatoring kim for his many vears of service
as both an AMSAT Director and Vice President for
Operations. AMSAT president W3TWI accepted the
award for KIHTV.

At 1500, the Annual Membership Meeting began
with President Tom Clark, W3IW1, presenting a pic-
ture of major achievements over the fast four veats..
Tom indicated where we are going and focused on our
present quandary: too big to be a club, too small to
he like ARRL. Following Tom’s historical review,
General Manager Bill Laxzzaro, N2CF, gave a status
report. Bill sald AMSAT’s present size is 5500 and
shows a strong growth (36%) in aunual members. He
said expenses need to be trimmed and more monies
allocated to spacecraft projects if growth is to be sus-
tained for long periods. Bill voncluded that the
organization is generally in good condition despite the
slight overexpenditure in the last calendar vear.
Moreaver, he yaid, prospects for health and progeess
were excellent.

Following the presentations by the President and
General Manager, there was an open discussion among
the members and officers. Major topics included
organizational objectives, information flow between
groups and individuals, publications, perspectives of
“U.8.2 AMSAT by thase not living in the 1.8, and
the need to be more sensitive to external matters,
namely diptomacy.

At 2300, with many questions let1 untielded, the
meeting was adjourned. It seemed that no one left
disappointed. Although there was occasional
controversy and some fine technical points that were
not unanimously accepted, it was a statement of
AMSAT s maturity. To stage such an event, to organize
such a bappening, to attract the caliber of talent
abundantly in evidence, was testimony to a new level
of AMSAT accomplishment, AMSAT is morz alive
now than ever and mav have taken, in this one-day
mesting, a4 great stride toward being a mature, well-
rounded, self-confident organization of which greater
things inay yet be born! [ ]
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Spedial Events

Kwajalein: The Kwajalein ARC is sponsoring KX6BLU
from USUOZ Feb. [ until 06007 Feb, & to commemarate
the 415t anniversary of the Baitles of Kwajalein and
Roi-Namur. Suggested frequencies: phone — 14,250
21.350 28.600; CW -~ 7.050 14.050 21.050 28.050. Re-
quests for (JSLs should be sent to KX6BU, Box 444,
APOQ SF 96555-({108.

Vernon, British Columbia: The North Okanagan RAC
will operate YETNOR to commemorate the 25th an-
niversary of the Vernon Winter Carnival. Operation
will be from 2100Z-2400Z daily Feb. I-10. Frequencies
will be 14.225 21,375 28.525. Send QSL info to Box
1706, Vernon, BC ¥1T 779, Canada.

Punxsuiawney, Pennssivania: The Punxsutawney ARC
will commemorate Groundhog Day by operating from
1400-2200Z one Feb, 2. Suggested frequencies: 7,230 and
14,230, For certificate send an s,a.8.¢. to Kevin D.

*Communlications Assistant, ARRL Fultz, KAIGQZ, Rd 3, Box 161, Brookville, PA 15825,

W1AW Schedule

October 28, 1984 — April 28, 1985 MTWThFSSn = Days of Week Dy =
W1AW code practice and bullatin transmissions are sent on the following schedule:

UTC $Slow Gode Practice MWF: 0300, 1400; TThSSn: 0000, 2100; Bn: 0300
Fast Code Practice MWF: 0000, 2100; TTh: 0300, 1400; S: 0300 Sn: 0000
CW Bulletins Dy (MO0, 0400, 2200; MTWThF: 1500
Teleprinter Bulletins Oy 0200, 0500, 2300; MTWThF: 1600
Voice Bulletins Dy: 0230, 0530

Daily

EST Slow Code Practice MWF: 9 AM., 7 P.M.; TThSSn: 4 P.M,, 10 P.M.
Fast Coda Practice MWF: 4 P.M., 10 P.M.; TTh: 9 AM.; TThESn: 7 P.M,
CW Buileting Dy: 5 P.M., 8 P.M., 11 P.M.; MTWThF: 10 A.M.
Teleprinter Bulleting Dy: 6 P, 9 P.M,, 12 P.M.; MTWTRF: 11 AM.
Voice Bulletins Dy: :30 P.M., 12:30 A.M.

CST Slow Code Practice MWE: 8 A.M., 6 P.M.; TThSSn: 3 P.M., 9 P.M.
Fast Code Practice MWF: 3 P.M,9PM,; TTh: 8 AM,; TThSSn 8 PM.
CW Bulletins Dy: 4 P.M., 7 P.M., 10 P.M.; MTWThF 9 AM.
Teleprinter Bulletins Dy: 5 P.M., 8 P.M., 11 P.M.; MTWThF: 10 AM.
Voice Bulletins Dy: 8:30 P.M., 11:30 P.M,

MST Slow Code Pragctice MWF: 7 AM.,, 5 P.M.; TThSSn: 2 P.M., 8 P.M.

Fast Cade Practice
CW Bulleting
Teleprinter Bulleting
Voice Bulletins
Siow Code Practice
Fast Code Practice
W Bulletins

MWF: 2 PM., 8 P.M,; TTh: 7 AM,; TThSSn: 5 P.M.
Dy:3PM..6PM, QF'M MlWth 8 AM,
Dy: 4 P.M., 7 P.M, 10 PM MTWTRF: 9 A.M.
Dy: 7230 P.M., 10:30 B
MWF: 6 AM., 4 P.M.; TFhSSn: 1 P.M., 7 P.M.
MWF: 1 P.M., 7 P.M.; TTh: 8 AM.; TThSSn 4 P.M.
Dy:zP.M,BPM,BPM MTWTRF: 7 A.M.

Teleprinter Bulletins Dy: 3 PM., 6 P.M., 9 P.M.; MTWTHF: § A M.

voice Builletins Dy: 6:30 P, M 9.30 P.M.
Code practice, Qualifying Flun and CW bulletin frequencies: 1.818, 3.68, 7.08, 14.07, 21.08, 28.08,
50.08, 147.555 MHz.
Telepsinter bulletin frequencies: 3.625, 7.094, 14.095, 21,095, 28.095, 147.555 MHz,
Voice bulletin frequencies: 1.89, 3.99, 7.29, 14.29, 21,39, 28.59, 50.19, 147,555 MHz.
On Monday. Wednesday and Friday, 1400 threugh 2200 UTC, transmissions are beamed fo
Europe on 14, 21 and 28 MHz.
Slow code practice Is at 5, 7%, 10, 13 and 15 WPM.
Fast code practice is at 35, 30, 25, 20, 16, 13 and 10 WPM.
Code practice texts are from QST, and the source of each practice is given at the beginning of
each practice and at the beginning of aiternate speeds, For example, “Text is from July 1984
ST, pages 9 and 81,” indicates that the main text Is from the article on page 9 and the mixed
numbersletter groups at the end of each speed are from the contest scores on page 1.
On Fridays, UTC, a DX hulletin replaces the regular bulletin transmissions.
On Wednesdays &t 2330 UTC, an [ARU Region 2 bullatin in English and Spanish on 45.45-baud
Baudot is sent on the regular teleprinter trequencies, beamed to Cantral and South America. The
2300 UTC Teleprinter Bulletin transmission is also beamed south on Wednesdays.
W1AW bulletins are sent on OSCAR 10, Mode B, when the satsllite is within range. Look for CW
on 145,840 MHz2 and SSB on 145.972 MHz.
Teleprinter buileting are 45.45-baud Baudot, 110-baud ASCIl and 100-baud AMTOR, FEC mode.,
Baudot, ASCII and AMTOR (in that order) are sent during all 1600 UTC transmissions, and 2300
UTC on TThESSn. During other transmission times, AMTOR is sent only as time permits,
CW bultetins are sent at 18 WPM.
W1AW is open for visitors Monday through Friday from 8:00 A.M. to T AM. EST and on Saturday
and Sunday from 3:30 P.M. to 1 A.M. EST. If you desire to operate WIAW, be sure to bring a
copy of your license with you. W1AW is available for operation by visitors between 1 and 4 P.M.
Monday through Friday.
in a communications emergency, manitor W1AW for special buileting as follows: voice on the
hour, teleprinter at 15 minutes past the hour, and CW on the half hour.

W1AW will be closed on February 18 and April &.

BFST
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Conducted By Edith Holsopple.* N1GZG

Karlskrona, Sweden: The HMS ““‘Cariskrona.’
SLRCKR, has eight hams on board who will operate
on its worldwide tour. Times will be at 1{00Z, 1600Z
and 2000Z on the foilowing frequencies: CW —— 1.533.
7.033 14.063 21.063 28.063; phone — 3,770 7,070
14,163 21,163 28.563. The ship will be in the Singapore
Harbor, Feb. 3-7: the Bombay Harbor, Feb, /4-18; the
Tunis Harbor, Marck 1-5; the Bordeaux Harbor,
March 10-74. The tour will end March 19,
Yalentine, Indiana: The Ft, Wayne RC will operate
“*The Valentine Station,"” W9TE, from 1500-2300Z on
Feb. 9. (Postponement date is Feb. 16.1 Suggested fre-
quencies are 3.910 7,280 14,285 21.385 MHz for phone,
and 7.105 MMz on the Novice band. Certificate via
P.O. Box 15127, Ft. Wayne, IN 46885,

Beaverton, Oregon: Oregon Tualatin Valley ARC will
operate station KATNPN from 0000-2400Z on Feb. 10
in celebration of Valeptine's Day and Oregon's 126th
anniversary of statehood. Approximate frequencies:
phone — 3,880 7.280 4,280 21,380 28.580. Large
5.8 for certificate to Calfbook address of KATNPN,

Hilversum, The Netherlands: Radio Netheriands will
operate two Amateur Radio transmitters using sume
of the largest directional shortwave antennas in the
world, Operation will he for 36 honrs only, from 06007
Feb, 16 until 18007 Feb, 7, using the call sign
PASFI.D {Flevoland) on both phone and CW modes,
St. Catharines, Ontario: YE3SAS will be active
ipossibly with a special prefix) from Feh. [(7-24 to
celebrate the 75th anniversary of Guiding in the World.
ook for this Girl Guide Jambnree an the Alr on 10-75
meters, $58, RTTY monitor 3,745 3,785 31,905 7.065
7.235 14.168 14.277 MHz, A special QSL card is
available via Salvation Army Guides, 12 Frederick St.,
5t. Catharines, ON 1.28 252, Canadza

Westland, Michigan: Girl Scouts of Troop 578 will
uperate NSCKH from 1500Z-2100Z Feb, 23, Suggested
frequencies are 7.240 21350 §44.200, (JSL with an
$.4.8.¢, 10 W. Wheeler, Box 204, Westland, MI 48185,

Nota: The deadling for raceipt of items for this eolumn
is the 145th ot the sediond month preceding the publica-
tion date. For example, your information would have 1o
reach Hq. by February 15 ta maka the April fssue, For the
convanience ot those wishing to operate, pleass ba sure
that the name of the sponsoring organization, the loca-
tian, dates, times(Z), frequencies and call sign of the
speclal-event station are inciuded. Requests for donations
will aot be pubiished. =]
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Prasident; Richard L. Baldwin, W1RU
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The Intemational Amateur Radio Union — sinca 1925 the federation af national Amaleur Radio societles mprasenting the intereste of two-way Amataur Radio communications.

A Course in Amateur Radio Administration

The ULS. Telecommunications and Training In-
stitute {USTTI) was established in September
1982, as a joint venture between major American
telecommunications firms and the U.S. govern-
ment, to share in telecommunications technology
with developing countries. During its first two
years, USTTI has trained more than 400 telecom-
munications managers, engineers and technicians
from 70 countries. It is a nonprofit, independent
corporation administered by a board of direc-
tors representing both industry and government,
and is assisted in its operations by the Interna-

JARU POTPOURRI

L1 Under the provisions of the new [ARU Constitu-
tion, adopted by the membership in 1984, the [nterna-
tionatl Secretariat {ARRL), in consultation with the
[ARU Administrative Council. nominated Richard L.
Baldwin, WIRU, as president, and Carl 1.. Smith,
WARWI, as vice president. These nominess were
ratified by the membership of TARU, and their new
terms of office began on January 15, 1985, They will
continue in office until the nomination/consulta-

*President, |ARU

tional Division of the Academy for Educational
Development in Washington, DC.

In June of this yvear, USTTI is offering a
course, sponsored by ARRL and IARU, in
Amateur Radio Administration. The course is
being offered to senior government executives,
middle managers, engineers and technicai pro-
fessionals with a working fluency in English.

This course will provide insights into the
Amateur Radio Service and Amateur Satellite
Service. The applicable frequency bands, inter-
national regulatory structures, technical stan-
dards and licensing pracedures will be reviewed

tion/ratification procedure is repeated in [988.
WIRU and W@BWJ have been active in the work

of LARU for a number of vears, in several roles, in.

%u_fc!l;ing being members of the |1ARU WARC team in

U1 Congratulations are in order for the Radio Society
of Thaitand, which recently celebrated its 20th
anniversary.

L1 1THE — what's that, you say? It"s the International-
Travel Host Exchange, a propram to further promote
international goodwill and friendship. A number of
amateurs in the USA and efsewhers have expressed their
eagerness (o ast as hosts and/or guides. for visiting
overseas amatenrs. H yon’d like to know more abiout
this program, contact Maoki Akivama,

in depth, The course will be tailored, to a large
¢xtent, to the needs of the students. The prin-
cipal instructor will be Richard L, Baldwin,
W1iRU, president of the International Amateur
Radio Union. The objective will be to help
create, administer and foster the Amateur Radio
Service among the citizens of a country.
Orientation will take place on May 30 and
June [, and the counrse will he conducted from
June 3 to June 7. Further information can be
obtained by writing to USTTI, 1255 23rd St.,
NW, Suite 400, Washington, DC 20037, USA.

JHIVRQ/NICIX, ARRL’s Interrational Programs
Manager.

L1 The Calcutta Key, awarded by the Radio Society of
Cireat Britain for *‘ouistanding service of international
friendship,” was recently presented to Eric Godsmark,
G5CQ, in recognition of his considerable work for
[ARU Region [, which he served as secretary. .

[7] Please nute a very important change in the telex in-
structions fur either ARRL or the International
Secretariat of JARU. Their telex number is now 650
215 5052 and the answer-back is MCT, The telexes will
be placed automatically in an electronic mailbox, which
ARRL will check three times daily. Thus, telexes will
oo longer be “‘real time,”’ but will indeed be recei
in Newington on the day they are sent, ]

Coming Conventions

OHIO STATE CONVENTION
February 23-24, Sharonville (Cincinnati)

[t’s time again for Ohio’s sure ¢cure for cabin fever: the
Sth annual Ohio State Convention at the Great Oaks
Career Development Campus, just off 1-275, near 1-75
in northern metropolitan Cincinnati, A Friday evening
hospitality suite will kick off this sver-growing, ali-
indoor event, Saturday and Sunday will feature a full
lineup of forums, many vendors, a large flea market,
meetings, foed, women’s activities, banquet and Woutf
Hong. Featured speakers include Rob Winn, WSKNE,
editor, QRZ DX; Jeff Ward, KBKA, ARRL Hq.
packet-radio expert; Gearge Wilson, I[I, W4OQYT,
Creat lLakes Division Director; and Don Tyrell,
WBAD, Alpha Delta Communications, Special conven-
tion rates on request {through Feb. 6) at Radisson Inn,
E1400 Chester Rdl., Cincinnati (Sharonvillel, QOH 45241,
tel, 513-771-3400, The $5 convention registration fee
includes all convention awards. Flea-market spaces are
$5 unreserved, $10 reserved. Call Joe Halpin, W8IDU,
at 513-851-1056 for resgrvation information. Bring your
own tables. Banquet is §14.95 (includes banquet
uwards). Make banquet reservations by February 18,
Women’s program: crafts, color flow beauty consul-
tant on Sunday only, Forums: 10-10 international,
weather, parasitic-loop-array antennas, lightning
protection, packet radio, computers, ARRL, county
bunting, antennas, DX, qulic service, VEC,
Nondenominational church service Sunday, Talk-in on
07/67, 16/76, 28/88 and 224.06. For information and
schedule: Cincinnati ARRL, PO, Box 11300, Cincin-
pati, OH 45211, tel, 513-921-3844 or 513-471-4775.
Vendor inquiries: John Haungs, WASSTX, tel.

. YFebruary 2.3
. Boulhenstern Divistou, Miami, FL
" - Febroary 2224
".-€Jhin State, Sharonvitle
" t¥imrch 910
- - Louisiana State, Lafayetie
-March 1617 7
_Rosznoke Division, Charlotte, NC.
March 30-31 .
Nehraska State, Kearney
= Aprit 13-14 -
" Missourd State, Kansas Clty

. oppartunities see Hamfest Calenaar.

513-563-7373, QOrganized by Hamilton County Amateur
Radio Public Service Corps {ARES and RACES); spon-
sored by Committee For Amateur Radia.

LOUISIANA STATE CONVENTION
March 9-10, Lafayette

Come to Cajun Country For a fun family weekend at
the ARRL LA State Convention/Acadizana ARA
Hamfest *85, ta be hefd March 9-10) ai the Holiday [nn
Central Holidome, 2032 NE Evangeline Thruway,

May 18-19

Alabama State, Birmingham

May 18-19
Aflantic Division/MNew York State, Rochester

ARRL NATIONAL CONVENTIONS
October 4.6, 1985

Loulsville, Kentucky .

September 57, 1986

San Diego. California '

July 1012, 1987 -

Atltanta, Georgin

AL prass time, Amateur Radic exams are scheduled 10 be given at this convention. For other exam

Lafayette. Hospitality Suite opens at 5 P.M, Friday.
Boors open 9 A M. daily, Activities include a flea
market with commercial dealers, forums, meetings and
QCWA, Women’s activities to include a tour of
Nottoway Plantation in White Castle on Saturday,
Registration fee of $2 (no advance registration) covers
hath days. Special-avent rates at the Holidome, Talk-in
on 22/82, For more information, write to HAMFEST
INFO, Acadiana ARA, lng, P.O. Box 51174,
Lafayette, LA 70505, For reservations, call the
Holidome at 318-233-6815, [CEs.
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amitest Calencdear

{Attention those who send in items for Hamtast
Calendar and Goming Conventions: Pestal regula-
tions prohibit mention in QST of prizes of any kind
and games of chance such as bingo. Hamfestin-
tormation is accurate as of our deadline; contact
spansor for possible late changes.

Florida (Fort Myersy — February 13: Southwest
Fiorida's oldest and largest Amateur Radio club, the
Fort Myers City of Palms ARC, will host hams and
exhibitors inside the 5000-square-foot aft-conditioned
Maose Hall at 1900 Park Meadow Dir. ARRL volunteer
license exams (by previous registration only; no walk-
ins). Considerable emphasis on computer exhibits, [n-
Jdoor tlea-market {ables are $10 and may be shared by
two extubitors. Admission is $3 at the door (no mail
urders). Ample free parking. Talk-in on 28/88.

lodiana (LaPorte) — Febroary 24: LaPorie ARC's
winter hamfest {5 at the LaPorie Civic Auditarium.
‘Tables are $2 in advance, $2.50 at the door, with all
reservations heid until 8:30 CS T, LaPorte s 50 miles
southeast of Chicago, Talk-in on 52. Donation is $2,50
at the gate. For more mformation and reservations:
LARC, P.O. Box 30, LaPorte, IN 46350,

Kentucky (Glasgow) - February 23: The annual
Cilasgow Swapfest, from & A.M, central time until
everyone gaes home, is at the Glasgow Flea Market
Rldg., 2 miles south of Glasgow, just off Hwy. 31E.,
Large, heated building, free parking. No meetings ar
forums; just free coffee, large flez markat. Admission
is $2; no extra charge Yor exhibitors. One free rable per
exhibitor, with extra tables 33 each. Talk-in on 34/94
(primary} or 63/t13 {alternatej. Additional information
from N4HCO, Rie 4, Box 354, Glasgow, K7 41241,
lLouisiang (Ruston) — February 24: The Ruston ARC
will hold its annual hamfest-ewaptest at the Ruston
Civic Center, from 9 AM. to 3 P.M. Lunch and
refreshments will be served by the T.ouisiana Tech
University Ham Club. No admission charged; tables
free. Tubles reserved in advance by calling K3ODL at
318-255-6991, or KSLVZ at 318-253-7835. Taik-in on
72412, Several dealers will be present. Bring your used
gear and let it go home with someone else.
Massachusetts (Marlboro) — Febenary £7: The Algon-
quin ARC will hold its annual efectronics flea market
at Marlboro Junior High School Cafeteria. Doors open
for sellers’ setup at ¥:30 A.M.; doors open to buyers
at 10 A.M. Talk-in on U1761 and 52, General admis-
sion $1; sellers’ tahles $7.50 before Feb, 9, ar $10 at
the doar, Food available. For table resarvations and
more information, write to AARC, P.(). Box 258,
Marlbore, MaA 01752,

Michigan (Iraveise City) - February % The
Cherryland ARC announces its Twelfth Annual Swap
*N° Shop to be held at the Immacuiate Conception
Middle School Gymnasium, 218 Vine St., Traverse
City. Doors open from ¢ A.M, to 2:30 P.M, General
admission 15 $2.50; single tables 33, Talk-in an 23/8%
and 52. For further information, contact Paul Nepate.
WABHIEB, Chairman, 802 Fern St., Traverse City, MI
J9684. An s.a.8.e appreciated.

Michigan (Livorig) ~ Febreary 24: The Livonia ARC
presents its 15th Annual Swap ‘n” Shop, from 8 AN
104 P.M.,, at Churchill High School in Livonia. Plenty
of tables, refreshments and tree parking, Jalk-in on
144.75/5.35 and 32. Reserved table space (12-ft
minimum) available. For further information, send an
s.als.e (4 X Y) to Ned Coffin, WASGWL, /v Livona
Amateur Radio” Ciub, P.O. Box 2111, Livonia, MI
48151

Mionesota (Robbinsdale) — February 23; The 4th An-
nual Mid-Winter Madoess Hobby Llectronics Show,
sponsored by the Robhinsdale ARC, will be held at
lotina-CGirace High School, 1350 Gardena Ave,, NE,
Fridley, MN, from Y A.M. to 2 P.M,; ilea market
apens af 8 A M, Admission is $4 at door. Features:
manufacturers, dealers, flea market of radio, com-
puter, satellite TV, ete, Talk-in on 60700 and 52, Con-
tact: Robbinsdale ARC, F.0O. Box 22613, Robbinsdale,
MN 55422, or call Bob at 612-533-7354. All Amateur
Radio tests will be given. Write to Elmo Nygard, 4151
Adair Ave. N, Robbinsdate, MN 55422 for
information.

tMissouri (Kansas City) — February 24: The Mid-
America FM Assn, Inc. hamtest will be held at the Na-
tionai Guard Armory, No admission charge. For fur-

1ARAL Hamfest
*Convention/Travel Coordinator, ABRL
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ther information, contact Bob Atkeisson, WOAT, P.O.
Hox 188, Ravmore, MO 64083, tel, 816-331-8033,

Missouri (St. Louis) — March 8: The Jetferson Bar-
racks ARC will hold their 25th annual Amateur Radio
Anction at the $t, Louis Firefighters Hall, 5856 Gravois
at Christy, in south St. Louis City. The auction slarts
at 7:30 P.M. For further tnformatian, contact Car] H.
Hohenberger, WB@BZP, 5266 Parker Ave,, St. Louis,
MO 63139,

iNew York (Melville) — February 17 LIMARC
HAMFAIR, sponsored by the Long Island Mobile
ARC, lnc., will be held at Electricians Hall, 41
Pinelawn Rd., Melville, Exit 49N on 495, first right
onto Pinelawn, Melville, from ¢ A.M. to 4 P.M. Ad-
mission: $3. Tables $1U; your own, §6 in advance only
from Boh Reed, WB2DIN, 2970 Valentine PIL.,
Wantagh, NY 11793, tel. 516-221-8116. VHF Testing
Clinie, ARRL information, meet vour local League of-
ficials, License testing information, Special surprises,
food, free parking at the hall and alongside the Ex-
pressway. Talk-in on 25/85. Further informution from
Al WA2FBQ, tel. 516-796-2965, or Hank, WB2ZALW,
tel. 516-484-4322.

tNew York (White Plains) — March 3: The WECUA
Hamfest, sponsored by the Westchester Emergency
Communications Assn,, Inc., will be held at the
Wostchester County Center, Kee, 119 and Bronx River
Pkwy., White Plains, from % A, (o 4 P. M. Admis-
sian is £2. Flea market, seminars, distributors’ displays,
license exams, food and drink. Talk-in on 66/06,
442.475/447.475 and 223.18/224.78, For further infor-
mation, contact Sal Lagonia, N2EQM, via WECA,
F.O. Box 131, North Tarrviown, NY 103591-0855,
iel. 914-245-7550.

¥North Carolina (Elkin) — February 17: The eighth
annual Elkin Winter Hamfest will be held at the Elkin
National Guard Armory, two miles off §-77 at Exit 85,
Doors open to the public at 8 A.M. Breakfast and lunch
will be served by the spoasoring clubs, the Foothiils
ARC of Wilkesboro {NC) and the Briarpatch ARC of
Cialax (VA). Talk-in on 6908, 144.77/537 and 52
simplex. For tahle reservations and information, con-
tact Cieorge Reeves, WD4BMG, Rte. 6, Box 412, North
Wilkesboro, NC 28659, tel. 919-670-2803.

tOhio {Lorgin} — February 3: Winterfest, sponsored
by the Northern Ohio ARS, will be held at Gargus Hall
an Rte. 254, between Lorain and Elyria. Actwvities to
include indoor flea market and dealers; mobile clinic;
check-the-power-output, VSWER, trequency, Amateur
exams will be given; contact Dave, AL§M, for details.
Tables on a first-come, first-served basis. Tickets 52
in advance, $2.50 at the door. Food and beverage will
be served. For information, write to Winterfest, P.O.
I;lo;{ 354, Lorain, OH 440352, tel. 216-282-4256 (after
5 P.M).

tQOhic (Mansfield) — February 10: The 24th Annual
Mansfield Mid-Winter Hamfest, sponsored hy the
lnter-City ARC and M A.S.E.R., 1nc., will be held at
the Richland Co, Fatrgrounds, from & A.M. to 5 P.M.
Admission $3 in advance, $4 at the door. ARRL/VEC
exams nearby (2 miles away). Mobile check-in, MARS
forum, fres auction, free parking, tood available un
grounds. Tables 53 in advance, $6 at the door; half
tables available. Shopping wall nearby. Talk-in on
34,94, For information and reservations, contact Dean
Wrasse, KBSMG, 1094 Beal Rd,, Mansfield, OH 44905
(please send s.a.5.¢.), tel, 419-589-2415 (after 3 P.M.).
tOhio {Akron) — February 24: The C'uyahoga Falls
ARC 31st annual Electronic Equipment Auction amd
Hamfest witl be held ar the North High School, from
8 A.M. to 3 P.M, Tickets $3 at the door. Sellers may
bring theic own tables; »ome available for rent,
Advanced table reservations advised. S.a.5.¢, for orders
and reservations, please. Plenty of room for buyers and
sellers — aver 32,000 square {eet. Easy access from
‘Tallmadge Ave. oif ramp of North Expressway (Rte.
By, Tulk-in on 87/27. Details from Bill Soviasky.
KEJSL, 2305 24th St., Cuyahoga Falls, CH 44223, tel.
216-923-3830. Table reservations may be made hy
phone, but will be hefd only until ¢ A.M., unless paid
in advance.

tOhio (Circleville) — March 3: ‘The Teays ARC 7th
Annual Hamtest will be beld at K.C. Lodge, two miles
north of Ciecleville, on Co, Rd. 511, Sellers set up 6
A.M.; open (o public 8 A.M. Advance tickets $2; at
door $3, Tables (8-ft): advance $4, at door $5; first-
vome basis. Table reservations: Send an s.4.5.¢. to Joe
Subich, ADRE, 7825 State Rte. 188, Circleville, OH
43113, Talk-in on Circleville Repeater 78718,
Refreshments available. For additional information,

Administered By Marjorie C. Tenney,* WB1FSN

contact Chairman Len Campbell, WBSPPH, 8951
State Rie. [88. Circleviile, OH 43113,

Ohio (Voledo) — March 16: The birst Annual Lucas
County ARES Benefit Hanquet, to coincide with the
Toledo Mobile Radio Assit. Hamfest, will be held ai
the %coti Park Banquet Hall. Reservations must be
placed by March 1. Tickets are $12.50 per person or
$2% per couple. We will be featuring the Lucas County
Ham of the Year Award. All proceeds will go to sup-
porting the Lucas County ARES, For further informa-
tion, contact Pat Smith, KASGVZ, 1917 Farnham,
Toledo, OH 43607,

1Ohio (Mawmee) — March 17: The Toledo Mobile
Radio Assn., Inc, 3th Annual Ham/Computer Fest
and Auction will be held in the Lucas County Rec
Center in Maumee, Dealers adnuatted at 5:30 A.M.;
general admission is 8 AM. to § P.M. Admission is
£2.50 in advance, §3 at the door, Antenna forum by
Dave Smith, W8YZ, women’s activities, vummercial
exhibitors, refreshments, Auction starts at ) A M,
Free parking all day and overnight. $.a.5.e. for infor-
mation and tables. Displays are limited to electronic,
ham and computer gear. Flea market tables available.
KOG exams will be given — Tech through Extra Class.
[eadline for filing is Febraary 18. For exam informa-
tian only, contact Elmer Zieroff, KU8Y, 2614 106th
&t,, Toledo, OH 43611, Talk-in on 01761, 19779,
34/94, 87/27, 975/375 and 52. For general intorma-
tion. advance tickets, etc., vontact Roy Start, NSDGEZ,
4322 Boydsen, Apt. A, Toledo, OH 43623, or Joc
Myitray, WELNY, 3930 Drummond, Toledo, OH
43613, tel, 419-472.7935.

Oregon (Salem) — February 23: The 1985 Salem Mini-
Hamfaw will be keld at the Polk County Fairgrounds.
The one-day event will feature seminars, commercial
displavs, amateur hicense exams and a large flea market.
Admission is $4. Flea-market setup at § A.M.; doors
open at 9 A.M. Talk-in on 26756 and 52. For further
information, contact Salem Repeater Assn., PO, Box
784, Salem, OR 97308,

‘Texas (Arlington) — February 16: The Texas VHF-FM
Hociety Winter Convention will be held at the Charlie
Club Hotel, All-day activities, Admission is 35 in ad-
vance, $6 at the door, Meetings include discussion of
pending X-meter hand pian for ‘1 exas. Winter sidewalk
sale — # good time to buy or sell, Tulk-in on 75/15
or 442.20 MHz. For further informatton, contact Merle
Tavlor, ARRC, P.O. Box 3608, Arlington, TX
T6010-0408, tel. B17-274-6952.

vermont {(Miltony — February 13: The MNarthern
Vermost Winter Hamfest will be beld from 9 A M. to
4 P,M. at Milton High Schoal, Rte. 7, Milton. Admis-
sion is $1.50, iFlea market, amateur TV display, com-
puters and videos. Amateur Radio exams at noon
{walk-ins accepted); $3 exam fes. Contact M. Stern,
WR2J5J, at $02-879-6589 far further information.
Talk-in on Z5/85.

tVirginia (¥iennma) — Febrnary 24: The Vienna
Wiseless Society wilk hold its aniual WINTERFEST at
the Vienna Community Center, 120 Cherry St., Vienna.
Admission is $4. Doors open at 8 A.M. For vendor and
tailgate applications, send an s.a.s.e, to Earl Hohbein,
MNAFSW, 4602 Lawn Ct., Fairfax, VA 22032. Coffec
and food available all day, Talk-in un 31/91 and
057685 and 147,51 MHz, For further informatlion,
write to Yieana Wireless Society, P.O. Box 418,
Vienna, VA 22iR0,

Washington (Puyaliup} — March 9: The Mike and Key
ARC presents its 4th Annual Electronic Flea Market
al the Western Washington Fairgrounds, Puyallup,
from ¥ A.M. to 7 P.M, Admission is $2; women and
children iree. Flea-market tables 515, Consignments
1%, Large area for deaters and exhibitors, demonstra-
tions. For reservations, write to Electronic Flea Market,
20003 NE 77th, Redmond. WA 98052, tel.
206-883-3012,

tWest Virginia (Fayetteville) — February 24: The Tth
Annual Plateau ARA Hamfest will be held in
Fayetteville beginning at 9 A.M. Admission is §3;
chitdren under 12 free. Flea market, exhibitors, hot
food, drinks. Yalk-in on 19/79 and 52. For fusther in-
formation, contact John Witt, WBOQC, 135 Daniels
St.. Fayetteville, WV 25480, fel. 304-574-1176 or
S74-0532.

Note: Sponsors of large gatherings should check with
league Hg. for an advisory on possible date con-
flicts bafore ecantracting for meeting space. Dates
may be recorded at AHRL Hag. for up to two vears in
advance. B¥ET)



Public Service

Some Thoughts on

Disaster communications can be organized,
chaotic or somewhere in between. Preparation
is the key. An organized, well-trained Amateur
Radio Emergency Service (ARES) unit can meet
communications needs in a professional manner.
However, it is difficult for the ARRL Emergency
Coordinator (EC) to know exactly what 1o ex-
pect when disaster strikes, The following are
eritical communications requiremeants to be ex-
pected in a disaster:

i} Large increases in the volume of message
trafiic per channel are experienced on public
safety radios, accompanied by prolonged waiting
to gain access.

2) Equipment outages occur at key locations.

3) A need arises for agencies to communicate
with other agencies operating incompatible radio
systems, using unfamiliar or unattainable fre-
quencies, names, terms and procedures. in
general, the management of most agencies is
reluctant.io use another agency’s system, or to
allow theirs to be used by others,

4) A need arises to contact locations at
Jistances beyond the range of & given radio or
system (50 to 350 miles or more).

5} Message-reply delays are experienced,
leading to deferred decisions on crucial matters,
message duplication and confusion.

6) A need arises to generate and decipher
handwritten messages sent through relaying
stations.

7) Alternative modes of communicating are
required in addition to voice:

a) Volume data in printed form (teletype,
high-speed Packet Radio, facsimile).

b} Morse code under difficuit reception
conditions.

<} Encoded data for exireme privacy.

d} Television — mobile, portable,
aeronautical, marine.

e) Telephone intercopnections to or from
radio systems.

8} A need arises to cope, simultaneously, with
high-volume message traffic containing widely
differing priorities. (Ptiority and precedence
designations differ among agencies.)

9} Operational problems wrise such as high-
volume traffic cirenits with no supply of message
forms; use of printed forms designed for a
different, unrelated agency or function;
deciphering (scribbling) from untrained message
writers; use of scribes who are unfamiliar

*Deputy Communications Manager, ARRL

Conducted By Robert J. Halprin,* K1XA

Disaster Communications

with radio parlance; traffic volume so heavy
that confusion results over which messages are
to be sent, were sent, received for delivery, or
are to be filed for ready reference.

The First 72 Hours

[n the early hours of an emergency, it rakes
precious time te fully activate mutual aid
resources, Communications is ong of those vital
resOUrces,

The greatest relief effort is generally in the in-
corporated cities served by agencies with paid
professionals — assuming their equipment,
facilities and personnel remain operable. On-
scene commanders need to receive important in-
formation and aid to issue orders for action in
the field. Mutual aid requests to and from other
agencies require wide-area communications not
possessed by local agencies. 'With telephones
overloaded or out of service, and local govern-
ment and public safety radio channels swamped,
communications problems develop rapidly.

While urban areas experience more coticen-
trated damage, suburbs and isolated areas of a
county suffer because they are remote from fire,
public works, law enforcement forces and the
services of all other agencies as well, All
organizations scramble to respond to demand for
service within their authorized jurisdiction. The
public is often isolated, unable to call for help,
and unable to determine the nature and extent
of the disaster. Should they: wait it out, prepare
to evacute, actually evacuate with some posses-
sions to some safe place then unknown, obtain
physical aid for an impending catasirophe, or
offer aid to a relative, friend or neighbor?

Lack of information results in further overuse
of the local telephone system. Calls often can be
received from outof town but not from across
town. Citizens living or traveling outside urban
areas in the unincorporated portions of a county
are less able to receive essential services quickly,
if at all, because of personnel being stretched
over a wider destroyed area and encountering less
avcessibility and poorer to non- existent com-
munications. The opportunity to cail for help is
often unavailable to most citizens during the first
72 hours. QOccasionally, a passing public safety
vehicle or one equipped with an operational com-
mergcial, utility, amateur or CB radio can be ac-
cessed, assuming there is contact with someone
who can help.

Too little information is gathered about the
public’s immediate needs and ways to meet them.
Distorted public perceptions occur through
misinformation. Yet at the same time, essential
damage assessment report data are needed by
higher agencies to initiate relief aid from outside
the disaster area.

Broadcast stations initially air rumors in the
absence of factual information. As darkness

falls, rumors (some true) of looting are
generated,

Word circulates about shelter locations. Some
displaced persons stay at homes of friends or
relatives, while others, still searching for family
members, are housed at public shelters into the
fourth day. The opportunity to notify concerned
distant relatives is available only via Amateur
Radio, Later, often too late, information trickles
in about problem areas or cases that have been
averlooked because of lack of communications.

Once the immediate threat to life has passed,
survival instincts prevail. Printed instructions on
what to do are located, and people operate essen-
tially on their own for an indefinite period while
public agencies respond to the most urgent
problems.

Interorganizational and multiorganizational
communications are poor o nonexistent. At the
end of 72 hours, the disaster area remajns in vir-
tual isolation except for helicopter service for
known critical cases and official use.

Little centralized information is available,
Amateur Radio operators from neighboring
counties and states offer to help but are often
unable to cross the roadblocks established to .
limit access by sightseers and potential looters.
Local volunteers, not previously organized and
trained often lack essential skills and orientation.
Costly mistakes are made and systems bog down.

Eventually, essential functional communica-
tions networks evolve as priorities are asserted
and clusters of traffic emerge. Relief efforts are
mounted when someone takes charge, makes a
decision, and directs the efforts of others. The
command and control process of directing re-
guites communicating, the ingredient in short
supply during disasters.

At critiques following the disaster, as always,
the cry is heard: ““Next time we must be better
prepared!”’

The Challenge: Providing An Effective
Communications Response

The need for a combined response to com-
munications emergencies has always been ap-
parent. Concerned amateurs regularly band
together under a local ARES and local club or
service group in support of local agencies. Over
the years, there have been, and still are, some
very effective Amateur Radio response groups
working with various disaster-relief agencies. In
some disasters, a solitary volunteer or a small,
unaffiliated group of amateurs, responds with
SOme assistance,

Increasingly, however (especially in large
emergencies), it is the League’s. nationally
recognized ARES that is pressed into action in
disasters involving multiple public and private
organizaiions at more than one jurisdictional
level across wide geographical areas. This is no
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longer a simple single-agency or single-
community response, but many Amateur Radio
operators working together in a joint effort.
it is the League’s National Traffic System
(NTS) that is tasked with handling high-volume
outgoing Welfare and incoming Welfare traffic
which inevitably attends disasters. And it is the
local and section ARRL leadership that must
provide the uecessary coupling with NTS
operators and the NTS leadarship to make such
communications possible and efficient,

The chatlenge to ARRL Field Organization
leadership is to integrate the efforts of ARES,
NTS, and other like organizations (MARS,
RACES, independent nets and repeater associa-
tions}, and nonamateur volunteer response units
(REACT, CAP, etc.) in coordinated support of
the many separate agencies serving in & disaster,
This must be done in such an effective manner
that the public is truly well-served. That challenge
needs to be addressed by amateurs and agency
professionals afike.

Since no public or private institution is
perpetually effective or enduring, it is up to
ARRL, through its widespread Field Organiza-
tion, to continue to introduce Amateur Radio
to the ever changing stream of new agency of-
ficials who have never-heard of it or used it,
{ngoing, enduring relationships between ARRL
and those agencies must be continued at all
{evels.

Amateur Radio has served the public with
distinction throughout this nation and across the
world for two-thirds of a century. Yet, often little
is known or understood about this life-saving
capability by officials responsible for the public
welfare. The League has gone a long way
towards correcting this situation by executing
written memoranda of understanding with the
Red Cross, Salvation Army, Federal Emeargen-
¢y Management Agency, National Communica-
tions System and the Assoctated Public Safety
Officers, Inc.

it is vitally important that the public service
lifeline provided by Amateur, Radio be univer-
sally understood and fully utifized at every level
before the next disaster occurs. — Bob Dyruff,
WEPOU, (adapted from the ARRL Emergency
Coordinator's Handbook.}

NCS NEWSERIEF

The latest in the series of Exercise NIGHT TANCGO
national communications tests were conducted in
August and again in September. These tests, sponsored
by the National Communications System (NCS}), are
designed to develop and evaiuate the capabilities of five
selected volunteer communications systems (Amatéur
Radio, AF MARS, Army MARS, Navy/Marine Corps
MARS and CAP) to suppori national security and
emergency preparedness requirements, See june 1984
OST, p. 94, and October 1984 QST p. 72, for further
information.

These exercises are not designed to test specific net-
works, but rather to test overall volunteer communica-
tions capabilities. Specific exercise objectives ace
created to demanstrate and evaluate the capability of
these volunteer communications svstems to provide
alternate communications for surviving senier govern-
ment officials or operations centers. During the
conduct of an exercise, the NCS representative {who
may be simulating a senior government official} is given
the names of several radio operators representing eéach
of the five svstems. These operators, if they choose (o
participate in the exercise, will pass simulated critical
messages theough their respective systems. In the case
of Amateur Radio, ARRL Section Managers of the
selected test areas are normally contacted a few weeks
in advance of the exercise so they can solicit volunteers.
The Exercise NIGHT TANGO program s designed 1o
test 2 wide range of Amateur Radia capabilities, rather
than specifically using only seasoned traffic handlers.
Accordingly, the amateur operators may or may not
be regular pacticipants in the National Traffic System
(the specific choice of an amateur volunteer is, of
course, made by the Section Manager, and the par-
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ticular background of the volunteer is taken into con-
sideration.) This is a logical approach since following
a “‘real world’’ crisis, the senior government official
may be able only to locate an amateur operator who
hasf:‘ittie. if'any, experience in passing formal message
traffic.

Exercise NIGHT TANGO V was conducfed on
August 16 and 18, 1984, NCS representatives from
Washington, DC were located in the following areas:
Youngstown, Ohio; Pittsburgh, Pennsylvania; Little
Rock, Arkansas; Fort Smith, Arkansas; Lincoln,
Nebraska; Omaha, Nebraska: and Minneapolis, Min-
neseta. As i previous exercises, 12 “basic’” messages
{2 tnessage between two NCS representatives) were sent
among NCS representatives each day of the exercise.
All basic messages were received through at least one
volunteer system, for an overall success rate of 10)%,
A total of 99 “individual”” messages (the *‘basic™
message sent through the five volunteer systems, when
available) were transmitted during the two-day exercise,
Seventy-eight were received, for an overall individual
success rate of 79%. Average time for message
transmissions For the 99 messages was one hour and
19 minuates. For purposes of this analysis, message
transmission time is defined as the total elapsed time
{rom when the message is initially passed to a volunteer
aperator by an NCS representative to the receipt of that
message by another NCS representative.

Exercise NIGHT TANGO VI, with objectives similar
to the previous exercise, was conducted on September
27 and 29. Exercise locations were Washington, DC;
Savannah, CGeorgia: Jacksonville, Florida; Amarillo,
Texas;, Lubbock, Texas; Madison, Wisconsin; and
Rockford, (linois. This test proved to be the most suc-
cessful of the current Exercise NIGHT TANGO series,
with a 100% basic message reception rate and 91% in-
dividual message reception rate, Average transmission
time for this exercise was one hour and 21 minutes,

The NCS again expresses its thanks to the many en-
thustastic volunteer radio operators who participated
in these iests, which demonstrates that they are, indeed,
4 tremendous nationat resource, — Chuck Cavanaugh,
K2VKU, NIGHT TANGO Coordinator

DDXA SPELLS RELIEF

The premise that emergency preparedness hresds
resoluteness in times of disaster proved trie for (0
members of the Dauberville DX Association (Penn-
svlvania) when rthree tornadoes touched down in Berks
and Lehigh Counties on Thursday, July 5, 1984, For-
tunately, the DDXA had just ratified a cooperative
understanding with the Berks chapter of the American
Red Crass, which greatly facilitated communications
and disaster relief in the stricken area.

On Thursday evening, an approaching severe-
weather front cavsed the local office of the National
Weather Service {0 issue a “‘tone alert,’”” which was in-
stanily detected by a second receiver at the Dauberville
repeater site. The WB3IFYL/R microprocessor con-
troller then transmitted a weather notice, using the
repeater’s speech synthesizer to disseminate the infor-
mation to amateuss,

The tornadoes struck at 9 P.M., weaving an erratic
pattern of destruction that spanned an area 18 miles
{ong and 400 miles wide, Utility lines were sliced by the
ferocious storm, and roads were closed by downed
trees. About 2400 homes were left without elecircity.

The Berks County chapter of the Red Cross opened
a shelter and temporary sommunications centet at the
nearby Ruscombmanor Fire Company. At 10 A.M. the
following moraing, ihe chapier requested assistance
from the Dauberville DX Association in assessing the
damage; amateurs yuickly responded, using the
WB3FYL repeater for coordination. A 2-meter base
station was activated at the fire company, with teams
of hams covering the heavily hit areas first to relay
emergeney traffic quickly to the temporary Red Cross
headquarters. The DDXA used a grid-locator system
called “HELP," in conjunction with maps of the area,
to check every residence {trailers, cuttages, houses,
etc.), and to report patterns of damage when noted,

The DIDXA’s assistance proved invaluable, since the

only reliable means of communication was
WR3IFYL/R, which remained clear of nonemergency-
related traffic for the duration. A programmed message
uriginated at the site actuated the microprocessor voice
synthesizer, which stated that emergency communica-
tions were in progress; this was repeated on every “tail
drop.”
By Saturday morning, mach of the debtis was
cleared, and some regular communications channels
were again available. It had taken DDXA members 2
record two days to survey the community, which in-
cluded canvassing adjacent areas that recerved minor
damage.

What led to such quick and etficient performance?
Mo doubt much of the success can be aitributed to a
DX A-initiated agreement ratified with the Red Cross
chapter, in which each party pledged to assist the other

in the event of a disaster situation.

Initially, KA3IBMO (a member of both the Red Cross
chapter and the DDXA) suggested that the chapter's
heudquarters building be used as a cummunications
center tor hams, and also as a coatrol station in
ewiergencies. ‘The director of the Red Cross chapter in-
vited DDX.A members to the chapter Board of Direc-
tors meeting, at which the DDXA was given an oppor-
tunity to submit their proposal. Portions of the agree-
ment are excerpted below:

“The Dauberville DX Association, an aftiliate of the

Ammerican Radio Relay League, Inc., praoposes to the

Berks County Chapter the implementation of sup-
portive emergency communications in keeping with the
‘Cooperative Agreement between the American Radio
Relay league and the American National Red
Cross,” "

The document then lisis the numerous advantages
Amateur Radio can provide as a public service to the
Red Cross disaster-relief efforts. The League’s national
agreement served as a prototype. For other clubs
Jdesiring similar affiliations, it pays to have club officers
familiarize themselves with this agreement (available
from ARRL Ha. for an s.a.5.¢.}, since loca) Red Cross
chapters may be unaware of its existeace.

Emiergency communications requires planning and
preparation lopg before disaster strikes. As the
Dauberville DX Association found out, & cooperative
understanding between the club and the Red Cross
chapter was a good beginning. - ary R Hafer,
WA3IVUE, Reading, Pennsyivania

ALERT HAMS HELP HEART ATTACK
VICTIM

The hot summer sun bore down on the softball players
of a Veterans of Foreign Wars annual tournament in
Santa Cruz, California. The batter drove a ball over
the fence for a home run. Very shortly after, when the
home run batter took his position on the pitcher’s
mound, he clutched his chest and collapsed with & com-
bination massive heart attack and epileptic seizure.

Teammates rushed to the fallen pitcher and rendered
first aid. Fortunately, one softball team was made up
of the medical staff from the local hospital, and two
medical doctors.

While these physicians tried to keep the patient alive,
team officials ran to the park maintenance otfice touse
the telephone to summon an ambulance. The office was
locked, A hurried search was made for the park atten-
dant, who had the only key znd was attending {0 his
duties in a distant part of the park,

N6GOW, an official of the suftball tournament com-
mittee, realizing the victim was in grave danger, ran
to his truck 2nd turned on his 2-meter rig. Eaclier that
morning, before leaving home, he had debated whether
to take the rig. Practically as an afterthought, he
decided 10 bring it along to the game, aever imagining
it would be used in a life-saving situation. He brought
up the Santa Cruz K6BJ repeater (19/79), and transmit-
ted in the blind —- “QST, Q8T ... I have a medical
in}ergency at De Laveaga Park, van aoyone please

elp?’!

WBeRWU was enroute to the ARRL Pacific
Division Convention in Santa Clara and was the only
one monitoring the frequency at the time. He was
traveling north on Highway [7, high in the Santa Cruz
Mountains, nearly out of repeater range. Upon hear-
ing the plea for help, he stopped his car and brought
up the autopatch and the county emergency 911
telephone number,

“] heard N6GOW calling for anyone to connect him
to 911,'" he said. **1 punched in the autopatch and he
talked tn the aperator. After the ambulance and fire
department rescue teams were dispatched to the scene,
[ got back on the road. As I was barely making the
repeater, [ kept calling for 2 standby operator.”

N6GIL, who was at work at the time, heard
WBSRWU’s call. Both he and KG6EE came up and
stayed on the repeater frequency to provide further
emergency communications if it became necassary.

As a result of the quick action by radic amaréurs in
this life-thyeatening situation, rescue personnet arrived
at the scene in time to avert a tragedy, - Arthur R.
fee, N6FAD, Santa Cruz, Celifornia

ARRL SECTION EMERGENCY
COORDINATOR REPORTS

Far November, 31 SEC reports were received, denoting
a total ARES membership of 20,497, Sectlons reporting
were: AZ, AR, CO, CT, 1A, IN, K8, MI, MN, NFL,
NH, NTX, OH, OK, ON, ORG, PAC, 30G, 58IV,
SCV, SFL, 8D, SNI, TN. UT, VA, WA, WMA,
WNY, WV and Wi,




NATIONAL TRAFFIC SYSTEM
Novernber Reports

1 2 3 4 & -] 7
Cycle Two

Area Nets

EAN 0 1018 339 747 939
CAN 30 978 az8 B4y 1000
PAN~ 59 B84 145 8 95.1
Rogion Neis

1RN 60 €63 11.0 400 93.3 100.0
2RN 56 3586 65 .333 833 1000
3RN 30 80t 100 557 91.7 1000
4RN 80 782 3.2 512 321 1000
RNS 80 796 (3.2 483 988

RNE 58 524 90 365 - 967
RNT 96,7
gg“ 60 409 B8 65 .40B 100.0
TEN 60 718 120 502 844
ECN 63.3
TWN 69 562 B85 486 V1.3 950
TCC

TCC Eastern a7 565

TCC Central

TCC Pacific B 429

Cycle Four

Area Nets

EAN 30 1622 B4 1.240 917
CAN 30 945 315 900 1000

PAN 30 1020 240 - 956 989
Region Nets

18N 200
28N 887
3BN 100.0
4RN 67 749 131 462 938 943
RANS 60 796 133 .Té0 91.9 100.0
ANG 100.0
RAN7Y BO 444 T4 825 931 983
8RN 58 368 64 312 M0 867
9RN B0 519 BS& 4756 942 1000
TEN 8¢ 374 62 346 V8.1 1000
EGN 93.3
TWN 0 417 69 386 100.0 983
TCC

TCC Easterm 1047 sar

TCG Central

TCC Pagific

Sections? 6218 249213 4.0

Summary 7544 41,828 6.7

Record 8258 66,257 18.4

:PAN operates both ¢ycles one and two.

TGG functions are not counted as net sessions,
*Saction and local nets reparting )&22?: APSN ATN (AB),
AENB AEND AENK AENR AENX AENY AENZ ATNM
WAEN (AL), ATEN {AZ), SWN (AZ/NM), BGEN (BC), NCN
NCTN RTTY/V SCN/V (CA), DEPN DTN SEN (DE), CFan
[DEN ENMC FAST FMSN FMTN FPOM FPTN GCVTN GN
LSTTN NFPN PBTN PEN PRVAN QFN QFNS SEFTN
SPARC SVTN SWETN TPTN VEN (FL), GCN GSBN GSN
NWN (GA), IMN IMNS'&IDJMT]. ILN ISN ITN (1L}, 1ICN §TN
QIN (IN), CETN KMWN KRN KSBN KWN CGKS QKS-8S
(K8}, IAAES TARES 11ARES GARN KNTN KTN KYN
KYPON MKPN NKARCG TSTMN WTEN {K'), LT (LAY, CITN
EM2MN_ EMRI EMRIPN EMRISS HHTN NEEPN
BIEMZMTN WMEN WMN (MA/RI), MEFN MMN MTN WRIN

B), MEPN (MD), AEN CMEN MPSN OXRACES FTN 8GN

ME), MNAMWXNT MSN MSPN MSRN MSSN PAW (MN),
CN CNOTM CSN NCEN NCMN PUTN RARS (NC/SO),
BRARES BVARES CC2MN EN2MARES MARES MNAR
NCHN NCN NE40 NE75 NMPN NNN NSN #V2MN
SBARES WNN (NEY, GEFM (NH), JSARS MCN NJM NJN
NJPN NJSN OBTTN SJVN SJVN220 TCETN (NJ), NSN
WNARES (NV), BAVTN CDON EPN HVN NYPON NYS
NYS/M SDN [NY), ALERT BN BENR BRTN BSSN COARES
COTN DAEN LCNWO MCTN NEON ONN OSN OSSBN
OSSN AARA TATN TSRAC VWEN WGTN {OH), CARA
MCRAN OCWN OLZ ONON OPEN OTWN QCWA-B3 STN
(OK), KTN OLN OPN QSN OSND TIN%_O%). BSN QARES
OHNN OSN PdxARES PTTN SOFM THN (OR), DS5ESN
(Péng, PTN {PAC), QSN (PQ), GPD2ZMN LC2MN SCNTN
SCSSBN BHN PN SDEN WCGEN (SD), TNCN TNPN TNYN
TSEN (TX), DFW NET TEX TTN (TX), BUN DCASN {UT),
SSN STARES SVEN VLN VN VSBN VSN VTN (VA), VTN
(VT), EWTN NTN NWSSBN PSTS WARTS WSN (WAL

11— NET 4 . AVERAGE 7 -- % AEP,
2 — SESSIONS 5 — RATE TO AREA NET
3 - TRAFFIC & — % REP.

Transcontinental Corps

Cartificates fram TCC-Paciflcicycle 2 were lssued 1o
E;Cgs, WDSESY, KBTFE, WABQYL. NDST, NVET and
YBY.

1 2 3 4 5
Cycle Two

TCC Eastern 115 B4.9 1160 565
TCC Central an 83.9 932 468
TG Pacific 120 734 1020 429
Summary 235 Fi°A| 2180 994

Cycle Four

TGGC Eastern 150 69.3 1220 587
TCC Cantral

TGC Pacific

Summary 150 9.3 1220 587
1 — AREA 4 —= TRAFFIC

2 — FUNG & — QUT-OF-NET TRAFFIC

NGTIONS
3 — % SUCCESSFUL

TCC Roster

The TCC Roster (Novemben Cycle Two — Eastern Area
KW1U, Directars — AAGAT W3ATQ N1AWX N1BHH KiCB

ABCPS KKIF WA2FJJ WD4FTK WB3IGZU WAZHEB
KB2HM WBSLAT W8PMJ KT1Q WSQHB W1QYY KW1U
KB3UD AF8V W2VY N2XJ Wi1XX WBBYDZ. Central Area
NSAMYE, BDirectory — NSAMK NSBT WAHCTZ MN5EFG
PEPY KASFEZ NGSG KW2J W4Jl, WA4JTE WaJUJ
WEKLY KDSKQ WBENYN WBSOXE KDSRG K5UFPN WF4X
WHSYDD. Pacific Area HXB, Direstory — KTGA
VEGCHK NBCX| KUBD WDSESV KB7EE KRTL KBOME
WABQY! KFTR ND5T KBUYK WB7WOW KEYBY, Cycle
Four ~— Eastern Area (W208, Dlrector) — AAJAT WIATQ
VEZAWE K1BA WALCCK N3BOY W2GS KAIDTE WIEFW
WHEQF W2FR WDAFTK N4GH| W2GKZ WBAGZU KB2HM
WHIIHH W11SO KN1K N4AKB W2MTA WINJM WSFPMJ
WBAPNY W3PQ WAQHB W1QYY W2RQ K3RZR KA1T
KQ3T KW1l KB3UD WB4AUHC W4AUQ AB4V AFBY K4WJR
W2XD N2XJ N8XX N2YL K4ZK K2ZM. Cantral Area (K5GM,
Directorn — NGBR WBSLAG WICKY WEGHP KSGM WoH!
AESL KSOAF NSTC K5STL KBSU WBSUYU KBGX KV5X.
Pacific Area (KN7B, Direstor) — ADAA KEBN KA7CPT
KGED WYDZ{ WEEOT WFEP WTGHT N21G WBINH WEJOV
W7LG W7LYA WB7NHR WROGH NDST W7VBE WaVZT
KM7Z VEZTZK.

Public Service Honor Roll
November 1984

This listing ia available to amateurs whose public sarvice
performance durtng the month indicated qualifies for 60
or mora totak points in the following nine categories ggs
reported to thair SM). Please note maximum points for
each catagory: (1) Checking into CW nets, 1 point aach,
max, 30; {2) Ghecking into phone/ATTY nets, 1 point each,
max. 30; (3) NCS nets, 3 points rach, max. 12; (4} NCS
phone/A nets, 3 points each, max. 12; {5) Pertorming
assigned NTS liaison, 3 points each, max. 2; (8] Deliver-
ing a formal measage 1o a third party, 1 point each, no
max.; (7) Handling an emergency message, 5 points each,
no max.; (@8 Serving as emergency soordinator or net
manager for the entire month, 5 points, max. 5; (8) Par.
ticipafing In 2 public service avant, & paints, no max, This
listing is available to Novices and Technicians who
achieve a total of 40 or more points. Stations that are listad
in the Public Service Honor Roll for 12 consecutive
months, or 18 months out of a 24-month pertod, wiil be
awarded a special PSHR cartificate from My,

275 WFdx WAZERT  W4CKS
Kiviw 17 Wx4H KTGXZ
154 KWed KA4BCM W4ANK
N4HMD KdJST 104 95
Ewow 3" Wlos (R
WETWOoW a\}ggEAG WD4ALY WB4HRR
WorzW KECXP hedpL 94
K4SGL, N2XJ WL WD4KBW
WBAWYG 114 103 KATKML
o M, R B
KDIME ;‘1*332**““ 102 KSMPE
138 WBZVUK 93
KKAF WaPIM WEVOM  WBETED
137 msx NOEVG VE3DPO
KADEPY KAIERd Ko2TF 2
5 K2GCE NBFCQ

i KBoMe, 101 NS6J
KA25PH WETHIH  WABZUD
Weay WeHLX 2Q KAVWK
i Q g ‘ \.;vr :((%402 N11CPX
133 NEFYJ VE3WM
KCaGy m’m W7JMH
a8 NG4J AF33 WDEFWB
waycy 83 WDSKQS
KBYEE \}VO?VSE KB4WT WASLXP
127 s WBAWII aT
oo LT
126 WABGCA
KazE W2PKY g WODM
128 107 KADARP N7EXM
e oF WALCCK  NSAMK NSAEH

WDEMIO  KT5Y K7QVK,
124 108 KASGJY NT4S
kw1l WAZEJ KCaY NSDKM
122 W2MTA a7 a8
N4EDH WALPFK  WIRWG WB2iDS
121 WBZMCO  KABBNW  VEIGT
N4GH! KJIE KTQ KoGP
Kv5X K4KDJ a8 WATVTD
WBZOWO 105 KA4AMG W2BIW
119 WBIGXZ  KC2ZO NSBT
WALQXT  WIKK WOER Kesl

a7 KBUXO WASMAZ  WBBMTD
WEZRBA 7 KBOLT W4HON
N4KFL WAQHB 0 KO2DE
KR7L K8JDI Katww wavy
K2VX KABPQH  VEIKK 83
N1AKS KSUPN W7LNE
DEATT 77 WABDHBE  WAZLJTE
WDaouo NODZA K2YIK 82
KB5UL AGEG KASFFO waed
WaoTz fiea = Woeoo KA4YHS
waeaBZ KC3AV WAZKOL WBEHOX
B 76 VEZNST WBEHOP
KAZBHR  KatEPO WABHGH  WD4PBF
NBCVF NDEN WoKLY NSEFB
NEAWH WBavMX ~ WILG KP4DJ
WB4YQP AF T 1
N1BJW 7 WASUNX KAZDQA
ad 68 WRLAE
KagEyE  WOOBOX  YEorng SIEM
KAGBWM WALEYU NACLS WAARNP
WAIFCD WD4HBP WLEBZQ KB4OG
a3 KB4BZA KL7WG WBEK
WABGMT 74 WDRGUF WBTWYD
KAJGUS  D2s weasYA w0
WAZIBC ik KV NECW
WBA4TZR X KASDTE
WENTN KaYAL YEZFMQ  WBEJAA
WARTFG KAV AlBO NGOR
N4IYU KBIQX KADKWM WDSEIB
KBAGEN 1 KI1C8 1BYS
WB4ADL KA4MTX WITN
WIKRV WDOERI 66 KA20PGIT
KD1R KG2D KB1PA >
&1 NTBGW WOSDNG  KagHIKT
Kigone  RAM T WeorsM 19
R B B Suwon
WESORE  [AeVE KATAID  KAIHPOMT
50 KBALE KeaGD 45
wDglID M B4 KATRFDIT
KDIK N2BFG KA4SKY 43
WHIRKS  W4LXB W3DKX NEFNPIT
WDSGKH  W4FMZ N2EGM
1o 1 WINXG
KASAZK NepD WATRWK

Brass Pounders League
November 1984

The BPL ig opan to all amateurs in the United States,
a and U.S. possessions wha report to their SM
a message total of 500 or & sum or originations and
delivery points of 100 or more for any Galandar maonth,
All messages must be handled on amateur frequen-
cleg within 48 hours of receipt in standard ARRBL form.

1 2 3 4 & 3}
WacuL 776 997 1489 185 1447
NRBQP 31 1444 183 793 243
KAQCPA 74 1039 126 833 2072
WAGHJZ o 117 25 GBS 1828
WIEDHE 1 457 655 28 1142
KW1U 5 511 436 23 975
W3vVH 27 191 349 18 885
KCOMB 285 {44 420 15 865
WA4JSDH 444 387 834
WRELLE 402 87 795
WDEMIO 42 389 281 23 745
W7VSE 0 352 a3 8 592
AN 0 333 a0 567
KAGFEZ 1 9 218 1 527
ND5T 10 253 046 T 518
WBTWOwW 5 229 281 18 513
N4GHL 44 208 219 32 503
NG4J (Qct.) 21 256 213 20 510
BPL tor 100 or more originations plus deliveries:
WEEMA 207
KDBKY 143
WaFzw ) 126
1 — GALL 4 — BENT
2 — ORIG. 5 - DLVD.
3 - RCVD. 6 — TOTAL
Indepandent Nets (November 1984}
1 2 3 4
Early Bird H 1 —
Golden Bear 30 219 2151
IMRA 26 836 1626
Midwest RTTY 51 3¢ 2%
Miaslon Trail 30 111 1100
20-Meter 1S58 26 224
75-Meter [SSB 30 356 983
7290 Traffic 48 944 3120
1 — NET MAME 3 — TRAFFIC .
2 ~— SESSIONS 4 — CHECK-INS EEFS]
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Results, Eighth IARU

Radiosport Championship

By Edith Holsopple,” N1CZC and Michael B. Kaczynski,** W10D

ship, July 13-14, 1984, wasn’t exactly

Sesame Street in entertainment and excite-
ment, but we surmise from the 1334 who sent
in their logs that it was more interesting than
unadorned white rice, Propagation reeked,
WASTYX reported that the solar flux levels for
the contest were the lowest since 1977, the year
of the contest’s inception. Because of dismal con-
ditions, the faithful die-hards were suffering
assault and battery to get their QS0 totals up.
Some ever-ready operators even managed to
wrangle a few countries out of the static ssup!
Lousy conditions were mirrored in a slight slump
in the number of logs received. Let’s hope that
Murphy was only passing through, and not
taking up permanent residence.

One bright star in the desolate sky was the
number of zones active during the operating
period. European zones 28 and 29 sent in the
butk of the entries: 295 and 233, respectively. At
the other end of the spectrum were zones 1, 17,
21, 41, 50, 64, 65, 69 and 75 with one entry each,
If you managed to work one or more of these
vare Zones, consider yourself lucky.

1.URDQ took advantage of north-south skip
conditions to top his last vear’s effort and
established himself in the first-place world CW
spot for the eighth year in a row. What a
tradition! Will his record have nine lives? Only
next vear will tell.

The tace of the leader boxes changed con-
siderably between this vear and last, with only
14 repeats out of 80 leaders. UR2QD went from
second place world phone to eighth place world
mixed. while scoring only half as many points
as last year. LUIBR pulled a similar stunt by
ascending one rung on the phone ladder to fifth
place world, while his score decreased. JGIZUY
continued the trend by scoring fewer points than
last vear, but maintaining his 10th place spot
worldwide on phone. On CW, UW3HV moved

—I— he eighth JARU Radiosport Champion-

from iast year’s 11th place finish to fifth place.

this vear, while scoring only half as many points.
n the world multiop scoreboard, only one
familiar call sign remains in the high-score box,
HGSA, who went trom fourth place last year to
fifth place this year with a 50-percent drop in
score points.

T'hree hired guns led the stateside phone-only
shootout. Al84V (operated by N6KT) barely
squeezed by NORO (manned by WAGVER).

*Communications Assistant, ARRL
** Assistant Communications Manager, ARRE
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KSKGIOH® operated both phone and CW from
the Aland Islands, zone 18.

These are the antennas used by K5IKGIOH® to place in the Top Ten Word.

t

From the east coast, NdZC {operated by N3TR)
moved into the number 3 slot, up from Jast year's
fifth place W/VE finish, NAUH and W8KKF
cach dropped one rung to eighth and ninth places
respectively, with a 30-percent drop in score,

On CW, W3IGM continued the trend by
scoring less and moving from {ifth place to
fourth, KBOG moved up from eighth to fifth
spot, with a smaller point total than last year.
N3DU topped the CW listing with 344 k,
followed closely by K4XS with 320 k.

Mixed-mode scores were down this vear, as
evidenced by the score required to make the top
10: The score of iast year’s number 10 W/VE
entrant would have taken this vear’s mixed-mode
honors. Nevertheless, WORE managed to squeak
ovet the $00-k barrier for first, with NW4B right
on his tail.

First-place multiop stateside goes to WSXZ,
who put in a third-place showing last vear. They
were one of the two stateside stations that
managed to break the 1-million point basrier {the
other was N3AU). Good show! WASPQK jusi
missed the megapoint mark, for a third-place
finish, Onur friends at N4WW sank from second
to tourth, while K3QY and crew followed suit
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Top World Scores

Top WIVE Scores

Mixed oW Mixed cw
RE5IM 1,049,802 LUBDQ 1,737 B4E WORE 502,579 N5DU 344,454
UFBCR 273,716 UABLLT 928,203 NW248 490,641 KAXS 320,374
RESAA 751,285 RB7GG 800,943 KMIL (WEQJK) 342,419 KBAW 242,450
JATYWX 730,680 UagsA 770,434 KL7Y 316,407 WAGM 241,330
UASSAL 711588 UW3HY 390,558 KBSFU 224,550 KBOG 240,540
Y31M 6H1,560 N5DU 344,454 KB4EID 203,426 NREBM 235,532
OKERA 664,302 KAXS 320,374 WO4E 176,814 WEEN 229, 14%
URz2QD 634,516 LJ8JA 208,080 K1840 165,990 KIHPG 172,040
VEaDL 617,580 UA4FAZ 201,494 WDEIXE 131,279 A8 124,372
KSKGIOHD 508,001 UAGXR 262,785 KE23PD 7,520 NERM 121,752

¢T200 262,314 WABEGY 85,428

Multioperator
Phone Multioperator Phone WEXZ 1,238,142
VKBMD 1,302,260 LZ2KTS 2,269,180 AlB4Y (NB 867,232 NBAU 1,013,810
ABSFF 1,117,289 AWAF 1,774,880 NERO { AKsQEF) 824,730 WASPOK 986,830
Y24K 1.082,421 RP3P 1,439,288 N4ZC (NSTR) 378,635 NawwW 894,927
WBBFGA/KHE 1,049,321 RLAPYL 1,429,344 K23SVL 304,152 SMR £94,159
LU1BR 1,017,800 HG5A 1,285,550 KQ1Y 302,320 W23KuT 858,600
92,619 JABYBF 1,243,957 WADFLF (KA3IKE} 758,487 K1KI 782,460
5B4MF 885,354 CK1KRG 1,241,856 KD7LF 150,765 KING 704,062
AlBAY (NBKT) 867,332 WEXZ 1,238,142 KG3EK 141,489 W23TMD 683,366
NBRO QNASVEF) 824,780 UHBEWW 1,209,416 NAUH 137,972 K5y 585,576
Jatzu 639,856 NP4CC 1,183,400 WIKKF 134,602
KA1R 134,264

DLEFBL is the number one station from the Federal Republic of Germany, zone 28. At the right:

his antennas.

by dropping from seventh to 10th. 1t"s a good
thing there are always the same number of
winners, no matter how poor the propagation.

Only seven single-operator stations managed
fo top the 1-meg mark. On top of the fist is
LUSDQ, who is worth mentioning twice.
LUSDQ is worth mentioning twice, He managed
to compile the number one score, and was the
only CW-only enirant to break the 1-megapoint
plateau. Similarly, RB5IM was the only mixed-
mode entrant in the million-point club, VK6MD,
who takes phone honors, was hotly pursued by
RBSFF, Y24UK, WB6FCR/KHS6 and 1.UIBR,
who all topped the 1-M mark.. This vear's
winners are a study on the more with less
philosophy: better position with fewer points
than their predecessors. Them’s the breaks, puys.

At worst, Radiosport is merely an exercise in
patience and operating skill; at best, it’s a
friendly competition to promote goadwill to
peopie of all lands who share the planet earth.
See ya next year!

Thanks to Ted Beilman, who assisted in the
preparation of this repost.

SOAPBOX
Fifteen meters yvielded 1500 QSOs and 30 multipliers

less than last vear. See what a small auroral storm wiil
do for us high-latitude folks? At least I got iots of sleep
(KL7Y). I worked every multiplier | heard! The band
was just not open on 20 for DX and on 10 or |5 period
{(VY4MG). No line noise and no TVI complaints, so
what happenied? The office called me in to work all day
Sunday {(AA4M). Contest propagation? 10 meters
dead; 15 meters open, but few noticed or bothered; 20
meters open (o everywhere except Europe: 40 meters
open, but again not to Europe, A true sign of the times,
or did toa few bother to try? (WIFGT), A lack of good
openings to JA and Burope on this end, and generally
poor conditions this year kept QS0s domestic. When
DX openings are slim, it makes the choice easy to keep
the beam stateside and DX QSOs become a nice sur-
prise, hi, hi (KS7T). Those 5-pointers were few and far
between (NCS0). Whew, with this out of the way, I
can go trout fishing (K'T5X). Bad line noise killed us
during the second day of the contest. T've got to get
that fixed before the next one (KSMR). | sure hope my
new antennas Jdon’t receive that badly all the time. |
hope it was just bad conditions (NSDL). All was done
on indoar antennias (NSBQO). Because of my new job,
I'could not operate fulltime, sa | set about to operate
45 long as conditions made things fun. My final score
tefls all. I entertained myself on Sunday by listening
o Ws work each other with my boom box on the beach
(KCIF). There was a nice DX window on 20 meters late
Sunday. Someday I'l get a real rig and P11 be able to
work some of them, hi, hi (KB1GN}. 1 had lots of fun.
My age is 15, | liked the excitement of the QRQ con-
tacts. § got my last two states (KA2SGD), Keep the RS
Contest (WC4E), Summertime in FL. means afternoon
and evening QRN — thanks for repeats. Notse at times
cripples AGC (K1ZX). Conditions were terrible for

5B4MF, from Cyprus in zone 39, placed
number 7 warldwide in the phane category.

most of the weekend, Thank goodness the 6's had the
(Mympic calls to spice things up 2 little bit (NSBJQ}.
My equipment must be getting older. It can’t stay on
anymore for 36 hours. The keyer is slower, the anten-
na doesn't treen as {ast and my chair is getting harder,
however aging cantesters never cry, they just fall asteep
{NAST). Despite poor propagation, [ was glad to work
some new countries for my SBDXCC and gain more
skill in operation. The most interesting thing was to see
the excellent bebavior of the contesters (PY1Q(). 1 was
happy to heip 226 hams to work zone 16, 73 to all
(LU2ZWM). Unfortunately propagation was pooer, but
T still bad a [ot of Fun (OZ73Z), What a difference be-
tween my QTH here and my QTH on Tenerife,
Canary Islands. [ have never worked this few QSOs
with my call EABZI (SM5IWC). Conditlons were poar,
but | was lucky to work some non-Eu stations. | en-
joyed the contest very much (PAIBQX), This contest
is very interesting and beautiful for me because many
stations usually are QRV (SP8RJ). There were a few
stations that Impressed me; LURDQ, PY40OD,
WABYVR are first-class contesters (YO9CIB). Thanks
for the good contest (WASMX). We had fun operating
this nice contest during the DXpedition! Conditions
were partable — living in the tent at the height of 3500
meters above sea level (RI6R), The biggest thrills were
being called by Franz Josef and to Finaily work USAs
on 13 meters only 2 hours before the contest ended
JAIYWX). Conditions were poor here (JHIMTR).
With band conditions poor and noise levels high, 1 stifl
loved it. It was not only a good test of equipment but
also one of strategy and persistence. 1 think T am now
addicted (KASOKH). 10 & 15 meters were completely
dead at my QTH (WTQN). [ know my scores do not
compare with some of the better hams, but [ had a great
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‘time and would like to thank everybody involved with
the radiosport contest for the joy I had in joining, not
to mention the fact that [ was able to work two new
gountries (KCTLK). [ am only a General, so thanks to
everyone who came looking for me
(W4DFU/KAJIKE), Murphy dropped by to calibrate
the high antenna’s direction indicator, He also helped
with some strong RE. 1t wouldn’t be a contest without
him (K1NG). The naly spot of Murphy that accurred
wius the blown fuse Friday night, and not having the
Faintest clue as to where the fuse box was located,
Thanks to KM9L. tor rousing out of his sound sleep
at that early hour and running to the store for fuses.
Does replacing a fuse constitute multi-op? (WBRJKID).
1 started the contest to see if 1 could get a few fast-signat
reports from out of state for my new 18 ' indoor anten-
na and QRP rig and ended up getting sucked in with
all those 599 reports (WASHGR/6). Using 100 W and

W2KN handed out the 1sle of Man multiplier & vertical, | beat our last year’s multiop score when T
from station GDSAVF, zone 27,

went single-op mixed-mode . .. I’'m happy (KABFXH).

1 think you can only win this contest when sitting in
Africal (DL6FBL), Thanks alot for the beautiful con-
test. Sorry about the bad propagation {UAIAGW).
Propagation was good on 40 meters, but 15 and (¢ were
paot, | spent 35 hours In 36° O weather in my shack,
Hi (RB7GG). Conditions were nonexistent (UYSXE).

FEEDBACK

Please vefer to February 1984 ST, page 80, for the
following corrections to the results of the 1983
Radiosport contest: QOZICTK operated CW, not
phone; WBBY JT was accidentally listed as WBR2JYT;
KASHIE operated from WEPA, not EPA:; WBSHEL
was tislisted as WBSHEW, W4V was listed wrongly
a8 WAQVY: IKAAZGC should have been listed as
L_KﬂAKG: NIRM was operated by KM3T in SNJ, not
PA.

Scores

Scores are listed by iTU zone, then by country within that zone. The line score (axampl
valid contacts, the_number of [Tl zone multipliers and the entry class, The enley class letters (ndicate:

single vparatar, phone only; D — multioperator, single transmitter,

ZONE 1
Alaska
KLy 316,407 A9 914
ZONE 2
Alaskn
RL/PK £600- 115 16B
Alvaria
VYBAGY (VEBAGV.0pr.)

7126- 163 14.C
British Calumbla
VYTRG 13472- 101 32:C
ZONE 3
Manitoba
YY4MG 14,200- 228- 20-A
YEACOD 35,088 308 340
Saskatchewan
VESAAD 2311 9% 8B
ZONE 4
uehes
YEZFJA 14,168 138- 28.C
Ontarlo
AOIOMU (VEZOMU.0pr

H05-  B2 13H
KB2XPIVER $200- 16 WC
ZONE 8
ws
East Bay
KBCSL Hbdz- 104 238

NERD (WABVEF,0pr.)
£24,780-2272110-C

K580 385 25 5C
Los Angoles

K84EID 213,428 B4Y- THA
WASER 29601 277 338
N8IBP 9282 144 17-B
Kz3svL 304,152-1252- 78-C
W23CN #5,118- 52% 853G

WBYRA (AGEE, KUBT, NBGTU, opra}
117,523 409 550

Orange
NXEM 12,558 173 26-A
NMBL d040-  90- 20-C

W2ITHMD { + KaXT, NEND}
633,466-2088-101-D

76 (11 £8

e — KLTY 316,407-891-91-A) Indlcates the call sign used, the total acore, the number of
A — single operator, mixed made; B — singla operator, CW only; G —

Sacramente Vallay WBTNNA { + WB7RPJ) ACRS 89,454- 397 478 W1AX 44,808 212- 48.B
122,550- 744 570 WABHGRIB 4037- 135 118 KrF 13,500 134~ 308
KIB40 166 9% W8 55-A KCOWP 41,792: 487 320 ADIC AOBB- 123 1B
KF23A 35247 366 314 Washington WizZV 6475 116 18C NiCRD M B 4B
WABAGD 19,746 224- 29A WEKEA { + KSMWM, NDEE, WORSG) KWAG T744. 9B 220
KV23H 50,047, 397 39-B KGTD 107,300+ 535 588 461,804-1284.112.0 KB1GN 551%- B4 23C
Al34Y (NBKT, opr,) WraN 12512 100- 348 NOEKK {+ KAGTEE, KGaHH)
967,542-2211-116-C WFDRA o24. 32 11-B 149,358 B3z~ 620 Maine
K23sG 13,186 232- 190 KCILL 25188 289 280
WASSTA 4800- A 43-G fowa VHHHY 23182 236 328
San Diaga K184 (4 K@iV, NTAFG, Wi10Q0)
ZOME T KEBY 4750 50- 358 #7007 425 87D
K23zH 5632 126- 18-A KCOGM 16,092 184 20 K18Z {+ N1ATN)
AAAM 79,456 438 518 WEPPF 12,052 184- 23 31,228 283 37D
AAGEE 16,344 216- Z4B WS NEGP ( + KA%s GOA, HKO, NOEYO,
N&JMY 8140- 114 722G Aok WABGUY, WERULT) Mow Hampshire
W23KUT { + KMOP, NIGW) ngas 56,410- 470- 46:0 . ko, 240 2BC
$58,800-2504-105-D 28, 4
WSEN 6321 101 118 Kanses WAINPZ 20 6 SC
$an Francisco
Loulsiana Kbt 23328 34 IT-A fthade Islend
WEESRM 8402 115 22.4 WORT 5396 90- 194
WEWG 47,777 341- 378 HECRG 2842 77 14A KNI FET06- 252 ASA
San Joaguin Vall WE0B 14,760 118. 40-B Kaas 240,840- 998 Te-B KAIGLW 18,488- 254: 27-A
n Joaguin Vallay NSEMD 11,044 222- 22.G :}.mc:z 9000- 162- 18-B K514 A704- 107 16-A
] WISXZ (4 K250, NSAN, WSWMU, 1. FEIE- 148 198 KANG {+ KI1G)
WDB4DET 23430 250- 338 WSZR, Walid) NeFMR 3728 6 16.8 #04,082-1641122.5
WESXIM 296 24 4B 1,298,142-2958-129D ke 28,353 195 31
WBaYJT - B2 20 ‘Wastern Massachusetis
Sanis Barbara New Maxice
Minnesota WATZAM 1705 65 11:A
WABEGY §5.420- 634. 42-A NSOVY 28,285 337- S1A K81W 242,450-1032- 65-B
NEES §944a 454 525 KFaT 18,495 221- 288 AlS 124,372 414- 59.8
Santa Clara Valley NSEZA 2112- 56 115 WARXL 11,050 142- 25-C ¥RIR 134,264 U20- A2C
KT8X |+ WASUTU, WABPZL)
KEZZPL: 07,940- 446 56-A 149,167- 690 63.D Missouri w2
WEKXG 8873 149 194
K23 89,040 438 485G Northarn Texas VWBHBH { -+ KEBKK, KMER, WEIUN} Eastorn New York
247,310-1124- 700
NSRM 121,752 BY1- 87.8 KUBG { + KMOL, NECDH) NZEIK £5E 33 TA
wr NI5M 18,212~ 109- 34 138,51 715 54D K28HT 47,020- 551 498
KISCUIS &402- 108 323G KiZM 76,725 307 658
Arizana M5AU [+ KSMM, KMSX, WBSVZL) Nebraska KW2D (KC2KK, opr.)
1,013,810-2502130-0 48,536 360 428
KYTM 67575 45T 51-A KSMR { + NSRZ) AKRG 17,888- 297- 24.4 N2ETF 6356 141. 178
o 762 45 BA 494,158-2074133-D KESW 17,832 185 29-A WAZZWS (WB2GEU,0pr.)
N7CIX 31682, 382 318 KEQY { + AKAL, KMSK, KYSN) M8 7R 1L
WHEGT 30,784 224- 37-B £85,578-1758-108-D Souih Dakota K2GEBH ( + KAIVIN, WEZKMY)
WATNXL 6820 102 22 4944 121- 16D
N7ICEE 738 31 9B Oklahoma TRy 21,948. 220- 31-B
KOTRE 16,020 277 -G KDaIS 8814 133 153G Northarn New Jarsey
WEAS 1,860 250 308
Metitana AGPE!5 [+ NECPC) ZONE B WAZPID A,111- 256 39A
9500- 208 19-D KB2ZQ LR A AT
1136 48 w1
ES;T_F l:é:;gg gg? ggg Southem Texas Now York Clty — Long {sland
Connecticul
KBSFU 224 550- 982 T5-A WIGKZ 7,711 283 434
Nevada N5DU 544,454- 9981028 KE1GM 80,208 4. 4B-A NZEEH T80 114 228
AGSC 50,006 428 45-8 KINCD WY 100 A K2KTT 3ZH1. BE 170
WRTVVH 5850- 98- 18 W5NR 2448 - 188 AARZ 128 81 B4
NETP (+ KYTN, NFTK, WATHVL) WABIYX 28,704~ 252- 39.C WiVH 17,130- 185 0B Southern New Jarsey
161,758~ 942 53-D WASPOK ( + K5LZ0, KDSSP, KESY, WIGNU 2700 114~ 128
NMSL, NMSM)S86,850-2338-130-D KATYR 62,424- 487- 34.C HAZSGD 11081 215 1A
Dtegon K5LZO (+ KASSES) KAZK 17,496 263 24-C nNe2v 21,719 183 31B
241,364.1000- 62D VIATNGN 1440- 55 10-C
WATQEM 30450 245 42A NSBLO (+ NSCUR) K1KE { + KAZMXO, KIEST, KB47) Westem New York
WATIIM 2420- 68 11.A 28,206 345 28D 7824601880115
WG 48520 401- 40-B KW2J 2BLOL 06 B
ADTT 37,785 171- 55-B wB Eastorn Massachuseits W2RFTY 25614 202 0B
K7KJIM §321- 117 17-B WaFLl 21,386 208 4B
WATCZA 4384 98 1BB Colorado WiFM 11,570 183 264 W2AWF 5703 61 238
KA7FEF 3822 106 13.B KC1F 2206 48 14-A K2GXT (KAZJBA, WB1ADR,
WBVPK g 12 88 KAQFXH T480- 124 20 K1XM BG5S 404 5B WB2EEL, opis)
KTTLK 23,940 281 280 NREBM 236,532-1083- 498 NigwU 52275 377- 51-B 19,206 392, 32D



Wy
Dolaware
NIAHA 22400 100- 14-A

Eagtern Pennsylvenia

WIARK 30,455 237- 41-A
WIGM 241 830-1164- 90-B
NICZB 4125 - 158
WASLIMH 15,475 137- 255

WABSPJ { + K3DTD, KS3F, N3CFR)
133,196-1051- 51-0
KI3N { + KASDSW, N3s CHL, CIX,
WB3s EPW, FPA, FYL)
48,803 402 31D

Maryland — District of Calumbia

K3ZQ 79,518 04~ S6-A
WH3IJRU 48,904. 384- 41-4
WAdvPL 11,280 126- In-A

HaHPG 1T2,040- ¥38- B3-R
KiGY 50,248 441- 35.B
KB3J 17420 154- 35-B
NN3SI (WAKM opr.}

428- 23 68
KO3EK 141,488 587 79-C
KRIM 25,680 226 34C

Wastern Penmsylvania

KASHIE #2,256- 290- 368
WIKYN 3695- BY- 188
KIMJW (KR3P, KT2S, WBIKNS,
Aprs) 12,300- 125 30.D
w4
Alabama
WHNTI 119,184. 578 66-B
‘WD4PZN 33,12¢- 348- 40-B
WA4RAJ 20416 508 248
N4OLE 5718- 18- 4O
Georgla
WAGLS 24,440 302- 40-A
WaMGH 26,520- 182- 3&-A
©4BA| 41,840- 452. 35.8
WULE 34,272 279- 42-8
AKST 3240- 43 ZaC
Kantucky
NAXM 104,563 560 56-8
KA4IMZ 17,280. 195 32.8
W4pDZ 1578 95 BB
WR4F 40,710 279 46
K4DG 38,000: 382 40-C
North Carolina
NW4E 400,641-2228- 67-A
N4aY) 24,804- 229- 6-A
WARGD 89,%0- 634. 50B
kaPB 39,228 334. 42-B
K4HF 3570- 50- 1B

N42ZG (N5TR, opr.}
374,635-1155-105.G

N4UH 137 .9¥2- 581- 68.C
Northem Flarida

WCHE 176,814-1080- 654
KAXS 320,374-1667. B2-B
AA4DL 17,955- 141 358
ACSR GO08- 115- 21-B
KQ1y 302,320-1513- BOC
WELFY (KAJIKE, opr)

2564871398 11-C
NAWW ( + N4SA, NX4N, WALSYQ)
B94,927.2118-141.0
South Carolina
KaLQ 16,851 112- 41-4

Southem Florida

K124 68,658 597- 368
WE4TOH 65.910. 250- B5-B
KAMF 64,209 432 51-B
WD4AHZ 47,858. 418- 46-B
W4TL 1960- 63. 168
WHK4F 41,887 287 51C
Tennasses

WaHTM™ 132 42 144
WB4SEZ 28,680~ 255- 408
E4JHT 33,160: 251- 40:C
Virginis

KJ7K 4B,116- 360 424
KaFPF 14,084. 150: 294
HAMM 4216- 77 174
KGAN BY212- 499 52.B
WAPBC 16,524- B3 51-B
N4JOD 1440 62 0B
WC4B TH,873- 429- B1.4;
KA4RYS 5,482 323 WG

wx
Michigen

K380 29610- 290 A5
KRBl (MABZYW, opr)

45,954~ 410- 48-B
KZBF (+ KD8T)

319,644.1392- 78.0

Chie
WOBIXE 131,279. 601 11-A
waupPH 46,412- 378- 41-A
KOEF 33,440 270 40-A
KSMRA 5152- 90- 23-A
WEBHDC A485- 8L 15.A
WBFN 229,148 7eg- 41-B
NBBC 70,110- 357 7.8
NBBJQ 54,350 425- 50-8
WEKKF 134,602 677 62-C
KABFAN 4584 B1- 18-
150 676 28 80
WBLT (KT, KZ4M, WBBPHI,
Opre.) 2901,800-1012-190-0
WDBLLD (+ NBFLS)

184,250 867- 70-D
WBBKX! (+ WDBAUR)
126378 853 64.D

Waest Virginia
WEBSQX (+ WDIEOG)
2180- 72 10D
we
1llincis

KMBL WBSJKI, apr)
342,418-1516- 77-A

WIOWM 2808- 57 134
KIUQN 1140- 36- 10-A
NAQ) B4,171. H42- 53-8
WBENSF!S 4720- 111- 16-B
WDAHMQ 32,034 289 3B
WILYN 6666- 103 22.C
KCT 3936- 92 160

KoSD { + K93 BGL, FD, KCSAL,
KOSM, KF9E, NGJL, Kesu
320,578-1408- B9-D
KE90 (4 KAGDVY, KCXM)
203,130-1029. 74-D
WBSTOR {+ KIUQN)

18,202 400- 19-D
Indlana
WIRE 502,579-1597-107-A
MNIACD #68,180- 262- 35-A
WaxD 14,382. 208- 28-A
NSNB 1161 54 oA
KASOKH 65,246- 488- 53-8
WaNZW 15030- 138 30C
KBBG 5865 163 15-C
NISL (+KRBV) 77,520 623 48D
Wisconsin
Koeg 24,480 223 34.A
KAQOTD ¥780: 129- 2044
KBgs 25,042 257- 3B-B
NSBUS 15426 102 385

KQBL { + NOEKY, WBIDCM)
99,738 638 52D
KOSXF (+ NIEJL)
54,284 475 41-D

ZONE 8§

Maritimes-Newfoundland

faraivil] 5486 112- 13-4
CZICBF 860z- 121 22:C
ZONE 10

Maxico

XE2MX 11,419- 186 19-B
XE10% 188,263- 775 77.C
ZONE 11

Haitl

HHIWL 85,538 850- 38.C

Dominican Republic

HIBLC AZHI7: 311 414
HIBGE 288,825-1073- ¥5.C

HI3AMF 14,850- 178 260

Panama

HP1AG 0,101- 118 21.B

Puerto Rico

NPAGC (KP4BZ, KP4HC, NP4Z,

WP4G, opra.)

1,183,400-2176-100-1

Mantserrat

VP2ML 53,665 342. 49.0

ZONE 12

Bcuador

HGIOT 173,824~ B13- 55.0;
Venszuela

YVIANG 23,082 204- 238
YVEAEM 13,616- 171- 16B
YVIAZC 288,881 66 TG
YVSJEA 54,285. 523- 21-C
Yviowa T112- 106 14-C
ZONE 13

Brazil

PP7JGO 14,188 189 378
PYIMKL 19.,382- 239- B
PT2ACZ 7400 60- 25.B
PT2TF ~ 30,386 21 42-G
PYICM 5 1 G
ZONE 14

Arganting

Luenc 1,737.646-2435-144-B
LU1EWL 94,714- 417- 468
LU1BR 1,017,800-2069-100-C
Lushyy BE,740- 418 38.C
LUBESY 73,130- 507 290
FParaguay

ZP5JCY 4578631173 780
ZP7IC0 1760 40- 12
IONE 15

Brazil

PR2ZI 21,173 228- 118
PPR1AEA 5508- &6 {78
PY3CJI 4086 58 15-H
PP2ZDD 408,968-1023- 81.C
PY1QGQ 55.246: 265~ 458.0
FYIBKA 1520 32 19¢
ZONE 18

Argantina

Lu2ZwM 7910 226- 34.B
LUVK B%,849 365- 29-C
ZONE 17

feeland

WATB/TF 5670 &Y- 18:B
ZONE 18

Norway

LAIXDA 21,376 189 32A
LABCY 18.414. 188 278
LagzyY 91.524- 464 S3C
LAGPT 41,403 338 37C
LAUDY 17,276 185- 28.C
LABQK 14,136 148- 31.C
LAZAD 5796- 163 12.G
LAZTO 5695. 105 17-C
LAZCEA 1824 48 12C

LA4O (LAs 4DCA, 5KO, BEY,
9HW, oprs) 352,240-1804- B4-D

Finland
OH4RKW 138,408- 713- 61-A
OHEMM 34,198 310 334
QH7NW B289- B1. 21-A
QHZ0T 3432- 80 134
QHBUP 28200 71- 12:A
GH2ZPM 155,040- 538- 80-8
QHSUO 34,706, 284- 378
QH2NM 33,728- 10~ 33-A
QHBNY 11,884- 200- 188
QH4PW 13,392- 232 18:C
QH3BU reTe- 131- 19-C
CHBAM (OHBs Ef, LK, oprs.}
833,900-2508-190-0
Aland |alands
KEKGIOHB  605,001-2167- 8%a
Denmark
OZTIZ 66.825. 84T 45.4
OZ5ES 1904- 38 154
ozl 68,712- 533 42.B
QZ5KU §5.692- 382- 2.8
0230 10452 75- 33-B
CZ1EUQ 3820- 49- 0B
OZHEV 106,524 458- 66-C
OZ1APA 27,984~ 145. 44-G
QZaRp 24,228 207 38C
QI1ACE 9292. 130- 23-C
QZICFY 8344 91- 28.C
QZIMXG 3584, 98- 12.C
OZIKE 2805- &4 (70
OZ8Y %7 37 G
02600S (0213 DYL, EMY, LJP, INN,
Bpra) 31.812- 357 28.0

Sweden

SMBARL 50963 309- 41-A
5MSBMB H 413- 245- 314
SMYDER 5120 B85 2G-A
SMMFX 738 414 B4
SM40GQ 89,800- 572« 40.8
SMYLAZIS 44,40C- 350- 40-6
SM1BVQ 40,135 225- 41.8
SMEDED 14,805- 233- 21.B
SMEBDS 7118 86 23.B
SM5RE 6176- 118- 16:B
SMTTV 2954- 211. 14.B
SM5IWC 34,580- 397 273
SMBLIF 28632- 100- 9
SM20TU 288 M 50
ZONE 19

Europesn R.5.F.S.R.

RA1QOM 23,544~ 260. 27-A
UA1ZDW 45,395 374 350
HA1ZFK 45868 345 24.B
UAI1ZEF 2665 63 138
RATAA 193,700 918 85.¢C
UWTBM 23,156- 272- 28.C

UZINWD (RATNA, UAINCF,
UBSIMD, oars.)
322482-1433- 77-D
UZ1AWW {UAIDPX, UA4NBJ,
EZ8ADZ0prs.}
262,707-1182- 8T-D
UZ1AWT (RA1CA, UA1Ta AFN, ALZ,
Qprs.) 65,020- 3% 42.0
UZIAWO [UATa ARL, 168.2028,
1692028, opra.)
35,759 3B5- 27D

ZONE 20
European R.S.F.S.R,

uaiPOL
UWiPA

50,184- 310- 41-A
17,472 292- 18-C

Asiatic R.3.FS.R.

UASXRA 262,795- 885 65-B
UagxBy 64,343 3%0- 318
UIASKAT 21,880- 196- 258

UZeXww (UA9s XBD, XDG, XM,
090611, oprs.}
202,130- 781- 58-D
UZBOWG {RVs CBS, GBT, UABGPL,
Qprs.) 188,136. 757 54.0
ZONE 21
Asintic R.5.F.5.R.
UaalLu
ZONE 22

Asistic RS.F.5.R,

105,938 807. 47-4

UARST 9% 8 4B
UZOBWG (2 opra.)
B3,582- 461. 38-D

ZONE 23
Aslatic RS.F5.R,
UABIEP 168,482- 928 610
UZRoWA (UAe QBB, ©CA, aDC,

QDL, oprs.}) 359 980-1094- 82-0
ZONE 27
Rapublie of Iraland

Ei70J [+ Els 648, 740, 880,
SAU, cpra) 47,128 347 44.0

France

FETM 4368 6B 21-8
England

GAVXE 35,260 258- 434
G4XAX 15,946 125 34-A
G4BKI 190,720-1012- 58-B
GIESF 37,120- 208 39-B
BarxrF 33,654, 259 38-B
G4UKN 21,715 27 43.B
G2A)8 6872. 131- 166
GINT 40,246 418 24-C
GaIcE” 32.856- 263 37-G
GEXKR 29,374 253. 35.G
G4XTM §985- 195 15:C
Isle of Man

GDSAVF (W2KN,opr.}

16,120- 156 284

Nerthern Irsland

Gl4MWA 23 0 NG
Scotland
GMAELY 18.011. 265. 27-C

Wales

GWIMPER 28,116 273. 388
GW3JI 11,988 125. 288
Luxembourg

LX1¥Z 74,100- 373 8GR
LX2EL &h2- 161- 168
LX1DA 182,134. B22- SA-C
LX1BI 139,440 Y91 586G
LX1CG 54,955 484- 44
LX1FJ 20,560 170. 40-C
L) 1Jx 1.424- 116- d4-C
LX1WH 14,280- 244. 171G
LXZEA 11.900- 238 200
LX1RG B4gE- 182 140
Beiglum

QN4ALT 312,450-1240. 75-A
ON4XG 2823 273 318
ON5CZ 15,548 227, 23.6
CNSFV 272 17 90

The Nothortands

PAIGEF 13,246- 292- 16-A
FPARLOL 80,830- 393 5¢-8
PA3BOX 35568 310 36-8
FABRNY 28,588- 187 46-B
FA3BTH 24 552- 296 31-B
PAJBNT 15,048 145. 4-B
PABDIN 12,284- 332 378
PABERA MO0 144 0-B
PAJLKR 2442- 70. 11-8
PAICNI 1082 20- 148
PadQax 40.560- 415- 26
PAZNJN 10,274- 151- 223
PAJCNY 3044- 116+ 130
PAICOA 1519 5 G

PASKHS {4 PAJS ADJ, AIR. DQW,
FABDUD, PETKGP, PDEMED)
281,234-1207- 69-0
PIIGOE 79,634 567 46D
ZONE 28

Faderal Republic of Germany

{LEFBL 5233,566-1982-102-A
DLSMBS 118,035: 634+ 61-A
QF8VE 69,500 514 SA
DksFD 13,760 250- 20-A
pLaiy 140.296. 773 52.B
DLiRB &7 535 492- B51.B
DLITH 47,184- 376 468.B
DF3AN 11,452 163- 28-B
DK73B 11,270- 168 23-B
DLBEEN 8112 116 24.B
OL4pBEO 4116- 9 21-B
DL5JQ 2565 53 198
DUBTK 1988 77 11-B
DFAQP/P - 4. 8B
DLIaT 180- & &8
DLEPC 202,045- 793, 85.C
DF2AG &ra1- 108 21.C
DLOMAA 3576 92- 13.C
DLPD 3298 B4 TG
DLBAAM 292, 3 3¢
DKSDS 28,677 269 1.C
DGQD 9 4G
Hungary

Hagdu 81 232-1‘!19107—.#&
HABKAX 680~ %) 154
HABLZ 167,600- 632. 80-B
HABLKG 12,458 234. 188
HATU 4494. 54 #1-8
HATSB A570- 119 108
HASLKB 7938 141 8B
HGOTK - 38 MG
HGHTL P22 T4 A

HGBA (HASE FN, GF, OM, ML, UA,
WE, HATs RBY, SU)
1,29%.559-3180-123.0
HGSVY (B oprs}
587,044-2278- A9-D
HASUUG (B oprs)
£10,952-1558-104-D
HATKAR {HA{s X0, XU, ZN, ZT,
opra.} 481,535 1842 8.0
HABKNX J07, 4451015 85.D
HA2KMRAIF (6 oprs.)
204.408-1156- 72-0

Switzerland

HBYACON!P 19.210- 24Q- 244
HBYDX 28,934 229. 468
Kaly

(241N 61552 535 4B-B
11XPQ 78,408 804 56-B
13FDZ 24,980. 193 358
2 1] 10,862 180- 21-B
ISJHW HWiIA12- 758 49
4CSP 47.840- 276 S2.C
IK1BTT 15,032. 258. 21-GC

IBZUT (< 108 FSP, UZF, IKEFR)
102,540- 611- £0-D

Bulgara

LZ1RN 47,328 306- 51.B
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(=) F0,020- 262 268
LYF 02 - ¥R
LR 14,278 253 180G
12160 2896 BO- 14
|- EaQW 34 11 20

| Z2KTS (1.21-A510-2, LZ2s S, DF,
HE, PO 2,259, 100-3646-165-0

121K0Z (2 aprs.)

184,400 492~ 150
LI1KVF #1829 602 H1:D
Austria
DEYSLH 3967 236 49-B
Crachaslovakiz
KERA £64,302-1891-106-4
DKZBHY 414,752 1320.104-A
QK3CFP 132,675 T03. 614
OKIKZ £4.188- 569 52-A
GK1HCH 55334 426- 41-A
QK1AJN 43738 129 474
QKIAJY 415 281 %A
OHKICWA 20230 226- 30-A
OKR2BDP 19635 547 17-A
OKITW 10689 168 #-A
VKIDBM 195,048- 750 A1-B
OK1AVD 123,340 513 0B
OKI1DCY 57,420- 341- 60-B
TR0 45,100 30 50-B
QK IMZO A3 FO8- M2 5B
CRIAXE 28,3504- 265 348
OK2BGR PEIB0- 237 EAB
CRITAY 21,760 W% 328
OKIPCF 16,428 192- 248
K28B8A KBZ- 114- 4B
IKICES 3964 114. 240
DKHF 3360-  A0- 158
QKCEL 2988 176 7B
OKIBA M- 4% 13H
GKzaBU 1807 3% 138
OK1DWJ 137 47 2B
CK2SPS 750-  ID- 258
QK2KZC 26 86 118
CIKIPGT 496. B0 48
LRG0 404 48 48
QHACFA 165850 625 B4
OHIEQL 64953 315 47
OK2JK 44,981 481- 31.C
QK281 d¥4d- 116 214G
OKIVMA 343 109 270
QKRB A240- 150- 20.C
OAPIK 4080- 38 1743

SK1KRG (OK1s ADS, AWZ, DWA,
uprs.b 1,241,856-2012-128-0
KIKAG (UK3s CDX, CIR, ZFM.
WA B3R OpTS )
568,266. 19201060
OKIKEX [OK3% GAL, CAP, 2AZ,
“prs) 122,416 768 56-0
DK3IRIE J6,510- 441 880
GRARIF {OKICAE + opra,)
38,592 298 G0

UKEMVT/P 10,508 126. 27>
QKIKNS [+ OK3KY)

ru4- 104- 220
Poland

SPACTW 134,376 569 BE-A

SPEBEK 24,847- 41% B1-A
5PSPB #.000 453 50-A
SPIHE 52381 3B7- 49.A
2PAI0E 7462 105- 26-A
SPILWY 4092, 79 184

SPGRST (SPEMEK, opr)
A%1,618.10%0. 698

HEGIQ 0416 KB 4B
SPOBEM €4.484. 460 4B
SPSITR 59,007. 183 51.8
SPAJWR 20,180 174 35-B
$PEKJX 11,232, 128 258
SPAKZ 9BET- 150 19-B
SPEUFQ 0. 136 108
SB1ADM 2850 115 108
SPIEBG 1145, 101, 5B
SPIADT 8- 38 16:B
SPIES 58,272 442- 4B-C
SPADVP 45657 257- 67.C
5POMRQ 4,980 562 2L
SPAIHY 16388 203 20.C
SPARFX 1523 175 3G
SPEEXZ 15,020 2H0- 19C
SPAULLH 13,804 179 280
5P8R wanz 18 220
5P9HZF B0 167 14-C
SPTEQ) 4563 58 27-C
SPOAWH 7G4 47 32C
SPAAVZ WA 195 NG
SP2KLE (SP2JXN, opr)

I8 B0 120
SP20G 1696 55 RO
SPYPRO (SPS.3021, opr)

1134 58 00
SPAPDT (SPEIKS, SPAVDTH, oprs.|

148,500 BAY- 6211
SPEPBTH SP1EOI)
30,442 336 41D

SPIKFV 19,278, 267 25D
SPOKOLS |SPICOO}

Gusd- 416 240
Greacs
WAMATISYT 11,979 123 200

78 05

Romania

YOEDDP 2522- 583 23-A
YOZARV 24579 247 AT-A
YOSCYH 4704 153 14-8
YORGMI 12 40 154
fO4BBH b2 12 2A
YOI0IB 35,145, 386 338
YOBALH 13,760. z64. 208
YOBAVE 4908 V8- 228
YOLCSE 54 58 3B
roBADW 4. & 2B
TOSBTY . 1+ 1B
TOICHH L9928 487 46.C
YOZBEH $0870- 455 450
TQTALR 19.032- 308- 16.0
TOUAHX 14,245 201- 19:C
YO4TI. 7740- 196 15:C
YORCUFR 5082. 177- 140
YOsDBL 2587 104- 130
YQSDHY 1288 49 &G
Yaapnx 918 50 60
YOIKW 707 47- 8.
Yugoslavia

YLI4IEF 130,906- F04. 58-A
YUTQODY 41,625- 297 E2-A
YUISB 37045 291 45.4,
VU4VEF 740 264- JB-A
YUTSF 113,920, 563 B4-B
YUTEXT 108,568 497- 68-B
FUTORG d6.980- 2N- 438
riovy 32,144 152 568
YUINZIW a9 B2 188
YU2TY 472 80 88
YUBRK 8840 G4 4.0
YU1PUU 2088 39- 16-C
USZZ 1H40- B G

YUSDZ ( + YUSS ZZ, XKin
141,220- 173 30D
YZ2RYZ (YT2LOM + 1 opr)
92,919 1 410D

Garman Damocratle Republic

¥IM ©81.560-1886-110-A
YAzl 4183831737 87-A
Y24RLA 179.855.1080- 65-4
Y32KE 144,082, 818 B1-A
Ya7UF 109,258: 824- 48-4
Y522H 50,682 429. 4B.4
Y46ZN F2536. 296 41.4
Y51XG 78,208- 238 48-A
YHWM 2¢,414- 359 26-A
YX2IXFiA 21,832- 258 32-A
Y4sU.) 21,030 236 30-A
YRIVC 19,9840 243- LA
YZ2HF 19,342 188 J8-A
YZRY AR 17,720- 313 20-A
Y2SIDIA 17,081 117 29-A
¥51IWO0 14,768 206: Z6-A
TIRL 8230- 13- 26-A
TEANF 5282- 278 19-A
TIEZG 6271- 75 214
TIAGHIA 4114 B% 224
Y43IVD 3978- 109 13-4
Y24ZH 120 54 15-A
Y2IBN 2964 102 124
YaZRU 2178 - 118
YI7OM 1540- 42: 14-4
YhaPL 143,640- 732- 758
Y51Z2E 122,878- 731 61-B
YIyM 78,010- 497. 58-8
Y54WQ 314 474 42-B
F2INE 48.175- 410- 41-B
T4EWA 26,933 37 3B
TREXAM 28,785- 280- BB
Y59FA #6631, 316- 3B
2TEA 14,826. 274 25.8
Y23ue 18,164 149 38-B
Y23HN 10,550 158 25.B
Y23CM BTG 49 #B-B
Y2IRJ 502 40 298
YoazA %265 121- 158
Y23IRJ 4480 a0- 32.B
(DK 3399 139- 1B
v37RB 06 25 68
TEINA 198 21- 4.8
Y24UK 1082,421-2317121-C
YIBYK 75378 530 51T
YATUN 44,582 303- 45C
YE4VA 42,598 274 46C
Y2aLh R1,120- A8 ADC
a3vVL 17.453- 563- 31-C
Y32WH 10762« 175 210
YedWDP 6321 89 21.0
YiavL 4465 &0 198G
Y54Z) 3220- 64- 114G
Y84YQ 1588 43- 13-C
TABHG 136 40 140
3ZE 1183 41 10.C
T21WM 69 3% §C
Y2IXE 234 i3 &4
17U Goneva

AT (128 KMG, MGIP, VXU, oprs.)
435,957-1690- 810

ZONE 20
Europsan RS,F8.R.

UAIRAR AT4,904-1360- 82-4

UA4R0 IBOH72-1088111-4
UABKDX #28,240.1104- 70-A
RASAF 210,745-1053- 17-8
AW3AU 131,082 &35 BI-A
UIAIGE 120,264 776 59-A

~A0F 123 481 663~ 6T-A
BW3AL 103,7811758- S9.4
UASRKK 103,488 540- E6A
UA4CAR 77,227 87 63-A
UAIDLA 57.27% 281- GLA
UAZTT 48,745 320- S5A
UW3GL B34 425 43k
UAIDOS 45,459 353 514
UAINZ . 465 32A
LIABARE - 673 21-A
UAIDRT - 277 A0
LIABAX . 360 244
UATNA S YTRETEN
FW3DF ). 37A
UZIEWW 26,940 F10- 30-A
LALLM 26,088, 301- 20.4
UASQR M55 457 254
UATAHD 19,136, 438 254
RYBAF 10870 205 344
UABEG 17638 172- 334
RAJRR 17,080- 260- 2044
UABHO 15,080 274 20-A
UABHAB 13,680 258- 284
UA3DOZ 5216 190- Z1-A
FIVGAB 1745 75 1A
1IA4FDE 1425 2% 19A
UYIOND 92 BB AR
UABLLT 928,203 1821-141.8
UWIHV 160,556 1207-100-B
UBAFAZ 291.494-1081: S4B
URABLGN 5010 914. 828
UABHRZ 104,082, 758 538
UASAFD 6,706 582 586
UABABM 7E,804- 562 448
LWAO 75500 841 KB
UAGPDF G871 574 43R
UAIAGW 5,248 32 B1-B
LAZVIM 64,932 566 42.B
UAIQBE 62,851, 465 41-B
UA3GOQ 59241 614 3B
UAZDVS 58.566. 466 438
UasGES 52,174 500 AR
UABECS 50,330+ 532 258
UABYCI 42,172- 557- 288
UWEOE 48,533 363 438
LABLTS 45,380- 338 44-B
UABEPL 42,160~ 516 34.8
UAACHH 41,326 430 358
Us3XBB 40,908 350 448
RAJHN 40,763 270 526
LAJAD A0.749. 269 478
UAISBY 39,379 268 558
UadHNP 16,800 200. 40-B
UVAHD 655 337 4B
tASTBM 34,058 344 35-B
UAIDN ML 0% 3B
UAITFZ I0ETE 263 428
UAFTFQ 2868 2P4- 8B
UA3EDQ 27500- 3% 1B
UABBAB AT ITT 2B
UA3ASY 24089 453 298
HAIVA 23970 2/0- 368
UASYZ 23,430 291. 308
HVEAA 21,824, 272 318
UAIUAD J0404- 278 26
AITAM 2216 257 288
UAIANZ 20,081 0% 2B
LASOAL 19,908 274 238
UAIPGZ 18711 207 2TR
1IABLAM 17.480- 284, 238
UABLJE 16,770 262 268
UATANA 16,588 754 Z2B
UABHOY 18,416 279. 218
UA4LCL 16308- 281 218
UABBEI 15 456 755. 218
VAZBL 14385 279 218
UA4EDU 13,865 260, 17.6
LAFTL 12485 5/- 558
UAIXAG 7RG, 139 10.B
OAZBGK 7558 183 16-B
UAAFFG 5440- 146 16-B
UAIDIT 5D 161 1B
UALGFQ 3196 B&- 14B
UA1DF 208 30 0B
UABLFE &% 80 5A
UA3LAR T4 @1 BB
uyanoD M 38 48
UVEAS 126,464 720- B4C
UW3RR T1500- 467 52.C
UAIDAR 68,103 A08- 63C
LIABLHG 5516+ 438 52.C
LIA4CO 54,024 289, 530
UA4NG 62,301 397 K7
UWIAE BRR0- A71- H0G
UA3QA 50.120- 411- 40
UABXT 44,800 229, 44.C
UABHKN 42,812 311 46C
UASTN BT 23 NG
UWBLG gAY 289 41
Uv1aR 210 318 WG
LALUBG 7,048, 378 28.0
UTAUO AB0. 274- 5
UVIAT 25,980 281 30.C
UASPE 14140 201- 78-C
AW3DW 13,203, 180- 21
UAVEE 11,380 253 16.C
HWEPT 3108 167 1TC

RWAF (UA4s FBL. FDS, FEF, FER,
VI, oprs)  1.774.880:3387-160-0

AVEL (UASs LCT, LE, LN, MN,
Lprsy 1025,873-3097-111-6

UZ4CWE 107,749- 738 5:0D

UZ4HWV 68,904127¢ 64D

Kallningradsk

UMZEC 84,120 550- 850
UAZFFC 35,666- 393 34T
LZ2FWA jUA2s FEM, FEW, FF,
FJFM, oprs.)
857,264:2206.131-D
Ukraina
UBSMLP 132,628-1B68- 71-A
LYSTE 102,683. 763 5T-A
B58Z 45,484 532 S8-A
BI5UO 78,240 458 &O-A
UESGRU 44, B60- 508. 354
URBSZA 75,400 260. 40-A
LBSIUH 74,420- 485. 22-A
UBsUAG 18,356- 289- 6-A
UTSUCM TATE 213 AT-A
UBsIFW 2008- 128- BA
RETGG 800.943-1928-143-B
IJBSCE. 246,528 83 98.H
UBSILW 131,918 455 1.8
UBSLF 108518 467- 58-8
UBSING 106,800 821- 506
UBsFBY 104.822. 541- 53-8
UJESTH §7.969-1239- 71.B
LBSCEA #6272 B2 52B
LBSQJA #4510 478 BB
UBSHERQ TrO2% Bor- 4B
UBSMPD 55,600- 410- 80-B
UBSQGD $1.560- 444 408
LUBSTR 48,002- 448- 41-8
ursuew 33,960 285 40-B
URSVK 34,475 450 358
UBSEF 11,888 404 S4B
UYSWA 3548 25 B
UT5GP 28,300-113% 266
UBSINT 21,848 398 2718
UBSKBK 25.432- 269 M-B
UBSUHT 24,9%%- 304 3B
uasKey 24,882 A 41-B
UBSCN 21,423 232 TR
LEBBINW 20500 252- 25-B
UBSWAR 19,062 1% 218
DYSUCO | 18,775 297- 25-B
LBSTCS 14,700 426- 1.8
VRSGERF 13478 282. 238
UBSKCW 11,968 260- 228
LUBSKDD 11,637 275 196
UTSLA 11,440 292 208
UBSFAN THYG- 205- 15
UTSEM 4704 204 16.B
UBSERD 3895 100 19-B
UBSVKE 3860 275 138
UTSYF 2117 73 298
UBRKAG A0 85 14.8
BE4IHR 1928- 113 6B
UBSMX 1260 44 0.8
UB5DCW 18- 26 48
EWSXE 57,454 B0%. 48-C
LBSIBW 29,476 267 186G
LITSRY 27,504~ 322 32C
VRSEKG 23,416 287 350G
UBSMFH 21,318 733 340

UB42NW (UBSZs AL, X, CW, oprs.)
552,638-1795.111.0
UB4MXA { + UBS58 MHAO, MTV,
MRNMTS)  582,467-1800-101-D
UB4MWA {UB5Ms DA, M2, OJ,
oy} £12,680-1415-412.0
LEB4QWW (+ RBSOW, LIYSYB,
UBSQFR, UBS0S41444,
LBB0641361) 375,057-1434- 870
1UB4IXZ RBSIY, UBSITU, oprs.}
F22,20%.1269. 28.0
UBSLWA { + UBSs LFZ, LNU, LNS,
arriisd 283 520-1240- 50.D
LBaIwWI {UB4IUK, RB5ICY, UBSIOV,
OPIs.) 120,445 675 85D
LIB4VWA [3 aprs.}
94,700 654- 30-0
UB4DWN (3 aprs)
47,196 532 36D
LIB4IXM (UBSS JKG, UE7-1540,
NET-201%, oprs.)
4%.664- 384 42.D
UB4FWO (UBS2 FAD, FGO, FEE,
070-713, oprs.|
44,840- 404- 42D
UBSTAL ¢ +UB%s JAT, TCM}
21,895 325 29D
UB4DWA (UBSs DLT, DCW, aprs.)
R1142- 280 310
UB4OXL (ABSs GZ, OM, LIBSGIZ)
18,798 2rd- 26.0
UB4AXA (UBSs UT5-1041, D75-1091,
NT51101) 14,266- 262~ 180
LB4EXT (URSs ELE, EQUG, EUI, oprsy}

IS 1S 8D
White R.S.S.R
ucana 64,535 570 B5-A
UCACT 83,252- 595 814
RC2AF 46,043 288 414
HC2wo 2,562 259 29-A
uc2088 118,128- 939 48-B
UG2ACO 2018 14 2B
UGzZwWeI 0,894 272 31.8
UC2AFZ 16,824 205 24-B
UGC2AT 3264 BS- 17B
uczinz 498 d41- 6B
UCRAIG 59,000 254 25.C

LCDC Y268 283 14C
UC1AWE (UCZAAX + & opra)
FBE. 1241462 TT-D
UCTAWC (UG2s AIL, 08108,
LI9-T43, aprad
240,150-1187. 7&-0
UCTWWE (2 apra))

48,450 291 380
UC1AWGE [UC28 - 18873, -008-108,
~HIS-490, apra)
40,020 203 60-0
UC1CWD (G2 CAL, CAJ, 008204,
oprs) 16,450 204. 25D
UCTAWP {+2 oprs.)
7888 110- 120
Azrballan
UDBDEY 6,112 809 484
upDeas 42,553 315 41-A
LUDBOHL 2,025 289 25.8
UGGCR #1032 122 62C
upepv 44902 308 28-C
Gaorgia
LIFBCR 3737152089 9%-A

IZBAXBIUFE (RAGS AF. AR, AW,
URBs ADH, APL, ARA, ARX,
YCK, oprs.)

439,080-2107. 940

Armania

UGEGAI 34,399 gon A8
Pronatak

RBSIM 1,949,802-2461-129-A
HB&AA 751,285 18151314
RBSIZ 429, 5568.1203-111-A
RESIA 23911015 934
RBEIF 41,757 440 31-A
RESIQ 37,464 NS A2A
RBSQR HBO88 200 438
RBSQP 134355 753 E£5B
RBSEF 1,117, 269-2530-129-C

[x 25,506 208. 1.6
REBALY.] (RBAIRQ, UBS0738-3530,
3826, oprs)  10,804- 228 18D

Maldavia

[Flalis ] 14,070- 185 30-A
UQs0A 102,186 594 B1.B
Uosov 25,180 264 340
LOSOFY i490- 74 10-C

L3O40WR {3 oprs.]
25,478 427 32D

Lithuania

UP2BKZ 3,734 450- 344
JP2PAQ 24,150« 274 35-A
UPZBAE 18,840 225 50-A
LP2PEM 14,7928 207. 24.4
LIP2BIM 120,128 652 4B
LUP2ZBIM 74,865 858 J7-B
upzeg 57,232 567 44B
up28Z 5,172 295 368
IP2BEF 41,450- 280. 378
UP2BEG 17.490- 218 0B
UPRFF 13,840- 268 22.B
UP2ROQ 8446 329 14B
UP2BCS B845. 194 198
LIP2EQG 3816 147 128
UrZPEW 88,352 82 500
UP2NQ 5688 195 170

HPIP (UP2s BET, BCO, #ICR, BCT,
BGW, BOF, BFI, BFL, BFN, BJK,
BNG,BNO, ENY, BOG, NK, 00,
OU, PAV, FBT, OA, opra)

1,439,288-3066- 152.0

U2FWI (UPZs BAC, BAS, BAW,
BEX, BIJ, KW, PAX, FX, aprs,)

353,172:24368132.0

UZPMM (UP2s B5F, BEM, BKF,
BKK, BNI, 638-728, aprs.)

141,735 $15- 55.0

Latvia
LIQRGLW W6 ,380- 383 40-A
ug2rPq 145,472. 83% B4.B
Ua2PM 8548 409D 67.H
UQ2GKM 43837 020 53-8
uQGad 15,318 12 238
UQ2GMB A58 204. 23E
UQ2PG B 43 5.9
La2rp 2 A 3B
UQIGWY (Ua2s GNL, GIU, GMK,
aprss 58, 750- 738 S0-D

UDIGKS {UB2037:221 + 2 oprs.)
012 433 28D

Estonia

URZQD B34 516-2081-108-A
URTHWW 1A0.470- 904. 55A
UR20E 45463 351 4T-A
UR2AJE 3148 & A
URZAKS 47,640 247- 40-B
LA2AND 38,088 280- 466



UBRTRWL (UR2s RKZ, RM), DB3-1549,
aprag 729- &7- 6D

European R.S.F.S.H.

L2300 73935 519 h3.B
LZ3TG 12,025 127- 258
LZ30x 67,257 B1D- 470

1IZELWZ (UABS LIG, LV, UAG-150s
<1060, -1103, 1135, -1240, oprs.)
929,008-2273-124-02
UZBLWY (HABE LG, LOT, LGS
150-685, 150697, oprs)
498,720-1875- 88D
UZBAWYS (RABATL, UARE AS,
101622, 101857, aprs.y
381,176-1256-106-D
LiIZ4LWA (UAds LBE, LBQ, LG,
nprs.} 225 25R-1227- 140
UZEHWA (3 oprs)
201,115.1032- 73-0
UZAXX (RA3s DU, DVR, UASs
AQW, DER, 142971, -170.79,
aprs.) 164,032 1512 64D
UZIZWF (UA3s 2DN, ZFE, ZGR, 21,
opray 160,250- 731 70D
UZ6AYQ (3 opre,)
B7,596. 494. 43.D
L¥Z6LZL {3 oprs.)
63,804- 361. 52D
UZ3YWG IRA3YAL UA3s YDK,
-118-243, oprs.)
52,540- 336 65D
UZELWY (UASs LAG, LJE,
UBSILW, oprs.}
49,026. 302 46-D
UZBLXX (RABLVA, UASs LMW,
LOF, oprsy 46,152 475 38h
UZBXWES (3 oprs.}
45,300- 365 450
UZIPWJ (UA3s PHA, PLS,
PNM, oprs.) 41,724 347 36D
UZIBWW (UAZS SEY, -161-3TT,
151-440, opra.)
35,683 408 33.0
UZ4SWH {2 oprs.)
35,328 485 2D
UZBHXK (UAB-108s -1664, -1620,
1740, oprs)  32.310- 314 20-0
UZ3DZF (UA3s DNZ, -142-259,
+142:809, oprs.)
20,574, 261 27D
UZGAYN (UABE AH, -101-1027,
+101-1025, oprs.)
12,853 327 35.0
UZITWW {UASS TDX, TFW,
TEX, oprs)  12.99% 25% 21-D
UZISWA (UAds SCM, 151642,
-151-635, opra,}
11,360- 186- #0-D
UZ3SWU {UA3-1515 506,508, oprg,)
9340- 154- 20D
UZINWE (UAds XAG, -127-200,
127824, opraj 4179 168, 213

ZONE 30
Eurgpaan H.S.F.5.R.

RA4PM 168,210- 325. 63-A
UAdHAL 84,600- 329. -4
UA4RF 103,427 518 53-8
UA4PML 49,760 363 408
tUA4HBP 25425 299- 258
UALGED 1,125 270- 738

UZAWWE (4 opra.}
5996481572112,
LIZAWWNA (5 oprs)
484,302-1800- 91-D
UZ4HWSE UAds HSV, 1331714,
1231715, opra,)
228,9058-1035- 650

Kazakh

uLrrT 10,880 175 16-A
ULTECH 44,856. 308. 38.8
ULYCAL 20,f00- 237 20-R

RLEPYL {UL73 PAE, PAQ, PAZ,
PBY, PCZ, -023-158, 023434,
apra.) 1,429,344-2504.144.D

ULBCWI {ULTa CAY, CEB,
28130, oprs.)

101.916- s02- 380

Aslatic R.S.FS.R.

UABAD 225,120- B26. B0-A
UWIAO 70,788 324- 51.4
LASQA 5§,384- 210 564
UASGE 54,3168- 523- 23-A
UAGAW 46.657- A1 374
UAIFRW S48 33 4.A
UASSA 7040415241138
UASCBR 132,251- 637 498
UAIWYL 126,947- 809 478
HAGFKKM 98,158 627- 34-8
LSAGMX 86,292. 414- 57.8
UASCM 73,983 423- 399
UAZALD 84575 425 358
UAGFD 50,548 253- 46-B
UASAEH §7.92¢. 254- 53.B
UASFIt 26600- 223 20-B
uagcte © 23804 242- 2.8

UAIACY 23508 360 1B-B
UAQLCLE 23,194, 285 1RE
QASCE 18,768. 220- 24-B
UASAKS 17,940, 347 128
HVano 10,860 115- 22.8
Uvakm 612,854-1482- 896
UWaGL 55029- 27 39C
Uagcs 29,119 183. 37-¢

UZIAWET (UASS AQA, 185314, bprs )
940,680-2023-104-0
ZYAWH (UAGs ABD, ACA,
-165-1426, aprs.}
116,376 553 49D
UZOSWA, (2 oprs)

A2,080- 485. 40-0)
WZACXL {UASCE, RAYGVC, oprs.)
35.820- 277 300
UZGAXT (UASAML +1 apr)
1116 35 oD
‘Turkaman
UHBED 81,152 314 49.8
UHBEWW (UHBs EAA, 044.18
+topry 1,209 416:2418116.0
Tadzik
VAL TEY 304,080- BB2- £0.B
RJER {UBSs UAT, XCM. LiJ3s JB,
JCJX, opral)
577.436-1491- 82.D
Uzbek
UIBAF A 3825 6% 15B
IONE 31

Asintic RLS.F.5.R.

RAGUN D1301242 TO-A
BVeUV 4,910 251- 45-A
LAQUR 35673 262- 1A
UAGYHD 130,450- §Q7- 50-B
UASYGA 45,008 436 46.B
UASURF 78,118 407- 46-B
UAIUFW 29.592- 236 6B
UASYBY 28,404- 248 27-R
UAIDA 8140- 126 14-B
LAY GO - 1233 43 9B
UABYGO 278,208-1102- 64.C

UZUWN (RAGUCE, Ua9s JHN,
~130.274, opra)
ABB02. 455 51.D
LZA0WM (UAS-1453 -1983,
2301 2241, oprs.
B5,482- 352- 38.D

Kirghlz

LMBMU 43,39 369 34-A
UMBMGO 3,780 276 30-A
UMBMM 18,095 1B5- 29-A
UMEMBA 1,595 370- 45.8
UMaMAN 18,963- 204- 21.0
UMBMD 511,020-1199-102.C

UMIMWO (UMBs MFY, MKO,
<036.094, aprs.}
3324221124 1D

Kazakh

VLAY 114.699- 518- 518
ULIFCG 100,755 538- 45B
ULZPFH £3,464- 341- 41-B

ULBGWE (3 opra.)
763,232-1915- S2-D

ZONE 32
Mongolin

JTIHAA (JT1BQ, opr.)
39,073 500, 24.7

Asisic RS.FS.R

UABSAU 711,588-1516-114-A
UARSG) 60,525 336 45.A
UABSG 7504- 7Y 284

UAEBL 105,987 543 51.8
UABWAE 58,950 324- 45.B
UAEBSR A5.312-1098 44-B
ZONE 33

Aslatic R.S.F.S.R.

RASID 63,000- 319- 608
LABUCW 43,785, 321. 45-B
ZONE 34

Aslatlc H.S.F.&R

Uwacw 45,012- 208- 44-A
UABFDIX BY34- 169 13-A
UVARFEQ 43618 202 56-B
tJALH 55,800- 309 45.R
LapLT 36,252 200 1B

UABLY 30106 214 398
UABGDS 28923 277 31.B
UsBCFF 28,175 223- 358
UABFFH 27,448 355. 478
UARLGE 4340- B3 208
UABCS 1764 44 1a.B
UABEFI B4 33 BB
uwacw H4,782- 947- 65.C
UAYFF 71,004 324- 63.C

UZALWW {UA8s LCZ, LFK, opra.l
44%,730-1365- 950
UZBCWE (UADas GGL, CHG opis.
B6,144- 375 83D
UZOFWD (UAD 1538 -2.-3,
285 oprs.)

ZONE 35
Asiatlc RSF.S.R

uaAgzBP 187,572- 581- 844
UABZBF 224 545 641- 45.B
UABZDE 22,967 350- A4-B
UABZCQ 4095. 67- 15:C
ZONE 36

Azores

[ p-leal 262,314-1173- 58H

Mindalra Islands
CTI|ED 372,890- T73- 0BG

Canary islands

EABAGH 12,220. 811- 208
EARRCT 88E6- 162- 1B
EARATA 151, 59- 238
ZONE 37

Portugal

CTIGBW 124800 668 S0-B
CTICVE 44,485 402 35.C
CT1AND 37488 498 220
Spaln

EAIGDF 75,84Q: 490 40-
EA2CR 25,871- 197 414
EASGPK 111,916 671. 48-8
EA3LL 57.120- 496- 34-B
EAZBOW 44077 25 1B
EAd4CKY 23682 258 34.B
EADXD 24,520- 764- 30-B
ECSBMD 12,606- 17 22:8
EASCGU 4500- 65 20-B
EATAZA 1781- 43 13B
EA1AS] B64- 28 SB
EASEQL 112,845- 667 49-C
EASBGT 50,882- 673 3TC
EATECT BU,320- 445- 40.C
EAREZG 52,800- 326. KRG
FA3DMP 24,893 242. 31.C
EATBCK 24,165 202. 27-C
EASCHY 22300 222- 316G
EAJELM 18,306 181- 27-C
EAJEZD 16,111 #01- #3.C
EASDIT 12,750 101- 34
£ABBZS 1628 176 19-C
EC2AFP 1734- 97- 6C
EATAHA 6. - 90

Balearic Istands

EABTC {+ EAGs JD, NP}
158,620. 925 850

ZONE 39

Cyprus

SB40N
SB4MF

14,355.  96- 33-A
£85,354-2054- B2.C

fsraal

AZ4TA 12,08 e 150

ZIONE 41
India

YU2JX0Q 78,77% 432- 44-8

£LOME 44
Korea

HLAXM
HL1AER

wed2- 272- W48
a7.872- 896- 32.C

ZONE 45
Japan

JATYWX T39.680-1322-134-A

1456 54 gD

JHAUYE 242,6845- 785- 85-A
JAGBIF 68,240 395. 64.A
JREGIM/Z 54,945~ 282. 554
JARUQT 50,328 264. S4.8
PARNNI S 48,140 200 60-A
JRINKA 22644. 116- 514
JH1EVD {4076 84 39-A
JHIMTR 14,720- 92 45-A
JABGM 10,808- 100- 28-A
JATAAT 128 65 27-A
JGINKP 4360- 48 20-A
JKTRID 4224- 98- 1BA
JETARD AD75- 40 25-A
IN1ENKS 044 36 124
JAIHTK 616 21+ BA
JUIESD 36 4 3A
JOAiTY 106.828. 472 53-B
JASEGX 102,616- 444- 5B
JHTWKQ 28.200- 314. 74-B
JAZFXY €2.010- 280- 85-B
JHTIMXIZ 57.710- 257 58-B
JATBNW 55.401- 217 50-B
SRIKEX 28508 165- 44-B
JA1OP 17,160 £6- 52-B
JA1PS 12,024~ 334. 36-B
JRAISK 4472- T4 6B
JATKM 422¢- 42 248
JABEJD 4178 B2 188
JHENVX 758 51- 1B
JATKPY 2941 45- 17-B
JOILTX 418 8- 14-B
JA10YE 2325 a1 15B
JANGP 1108 35 14B
JFGNER 1488 48 12-B
JABUMY 1274- DB- 138
JEICYH 95. & 58
JHIKC 21+ 3 3B
JEIZUY 639,866-1202-116-C
JATYGL 259,994 724- 9BC
JEBIVI 189,090 847- WO-C
JASRAPU 100.264- 305 §1-G
JRIWHW £9,240-1154- 600
JH2DPB £6.862- 318- 38.C
SF1ILW 8760, 243 210G
JPITRY 6885 111 A7G
JHIUUT 6302- 110- 23.C
JABVHI 5771- 59 29G
JHIDEJ S412- 8) %L
JHBXUR 4862- 15 22
Jasqou 4580- 61~ 20C
Jaisd 3582- ®)- 180
JLIMWI e 01- 160G
JLIKGCE 277 46 185G
JETVEL 2708 39 21G
JA4GUU 2704 75 B0
JARGZ 2338 41- 140
JPITVE Ab4- 1l vl
JIHAG 540- 22. 8C
JG2YMN 485 M. 8C
JR3KAH 396 10- 9C
JA1ALY 759 15 11-C
JA3RBC 372 M BO
JOIMCG 010 WG
JETTTQ 115 8- S0

JASYHF LWESRXJ, JGILZG,
JHIGRM, JRAIZK oprs.)
1.243,957-2470-143-D
JAGYEA (JA9s LNJ, QCE, QwWl,
VBW, JHOMHY, oprs)
946,042-1830-123-0
JABYAI {JEGs MW, LWI, JGEEAP,
JAss EZE, IGY, JHRFKC oprs.}
757,188-1668-123.D
JASYOP (JAIRIA, JESKAM, JFIPGA,
JIIQAN, JRIBOT, JJIEEM oprs.}
411,57(11356 50D
JATZLO (JHCUP, JJ1ROX, JL1IOY,
JMILPN, JF2IWL, JI2GUT,
JIIDMA. oprs.)
338451- 973-11.D
JAGYDH {JESVFJ, JFEGQRC, JAGs
GHN, PKJ, QPB apra.)
297.881-1015- 91.D
JABYAL FRERC, JRACOQ,
JABAAY, JHBs GOQ, DXL, LEF,
MQZE, NFQ, JRBIQHB oprs)
196,538- €99 75D
JATYCOHJETWVX, JNTLIG, JHZMZC
aprs.) 187,760: 563 ¥0-D°
JRIZTT F2ZNXS, JHENBW,
JRAWKY aprs.
156,376- £62. 72-0
JAPTAL (JHTMEVY, JHTVXM, JRTs
ACN, TNW, TWL opra)
129,986- 512- §9-0
JATYTH WRYTJP, JETFIX, JETOWL
oprs.) 26,542- 283 46D
JATYBL{JETLOA, +7 aprs)
15,402- 122- 51.0
JATIWD (+ JATHQIO
3864~ 44 230

ZONE 50

Rspubiic of the Philipplnes

K1BAZ/DUY 43,500~ 304 208
ZONE 54
Indenesla
YCRVM B92,619-2915- ¥1-G
YGUDPO 730661084 $2.C

Singapsre

SVITL, $4.524. 475 44.B
ZONE 58

Australla

YKGEDU §17.560- 849 A
VKEMD 1,302,260-2321. 118G
VKBIR 55,080- 236- 51.C
ZONE 58

Portugal

CT4MS 93,100- B3 %0
Australia

VK2BOQ 145,884- 354- 86-8
YR 120,170- 408 618
YKHAGK 50912 250 458
ZONE 60

New Zsaland

Z1.2BR 49,040 256- 488

ZLAAIZ 1143 2/~ 9B

ZL1ANJ 398,288- 936- 88.C
ZUIAFL £4,740- 326 34C
Z12AH 30,060 362- 30-C
ZONE 61

Hawali

KHECP 50,105 213 554
KHESC 204,064 218 244
AHBEK 4544 58 17-B
WESFCRIKHS 1,049.321-2354 $1.C
ZONE 64

E. Carclines

KGBDX (KDTP, apr)
318,528 806 72-A

ZONE 85
Wako Igland
AHZABR
ZONE 6%

Antarctica

W 23 104G

4K1A 19,992 146- 28-A
ZONE 75
Franz Josef Lang

Ua10T 3,812- 166- 44-A

Checklogs

EAICVY EATBYM MHAJDD HAIUE,
HATRB, HABGZIASYBA, KOVUW,
KONA KIQVE,LZ1EQ LENA,

LEIKKZ NEUW, O24ZT,027BW,
QHIPYDH2ZBAL,OHARH.QKIAD,
QKTIST,OK1US, ONSCW, OL1FFG,
OZAVK,0ZEMJ,0Z5PA,OLTGN,
PASBFH PAIEBNH,PYSIW RABAG,
RA1ASK RATNE,RASARRBSFA,
STHUE,RTSLY SMEBF.), SMALZT,
SMONMR,SM2NTU.SM5BDV,
SMENWX . SMECDN,SMBKMD,
SMTKWE SMOCMH SP3BYZ,
SP4EEZ SFSENASPSGOX,
SPALGP, SPELK.SPAIMA, UABID,
UARKBC,UABSGT UARZCK,
UA1120-306,UAIQGA UA1QED,
UA3DB,UASDFV UAIDJG,
UASGGF,UALGCUASUAR,
UABVAG UASVEL UAIACE,
UA4ADL UALAGG UALAHT,
UA4HLX, UALLBQ LIALANDD,
UA4NCE LAADK, UALRC UASBBH,
UABB.JF,UAGHUN, UABLDF,
UASLMT UABLUE, UABXDL,
UASCQJ UASCOT, UAYFFE,
UASOP,UAISEM UASSIZ,
UB4WZAUBSFDG,UBAGFT,
oMU UBSKW,UBSLEE,
UBELOM.UBENBO.UBSAKN,
UBSUHE,LIC2L B, UG2SAD,

UGG AW LIIBJSULTCAD,

UNTCG UOSAPUOSOIMUQSOK,
UR2HKB, UTAUWC UTAUWE,
UV3DN UVIMM UVEELUW3IBX,
UZOLWXUZIAK LIZSSW,
UZSSWY.UZIVZT, Y2- 1058434,
Y2-AMANE2Y2Z{DG Y2344, YR4EA,
YELO,Y24PM,Y24TG, YZSMG,
Y26HO,YZTHH, Y2THL, Y31 TH,
¥32LL, YAI0N, Y33TB,Y1IUB,
YAWLYAIX,YEVN TSN,
YOBADW YUAEJG, e
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Contest Gorral

A Roundup of Upcoming Operating Events

FEBRUARY
Jan, 26-Feb. 3
ARRL Nevice Roundup, Jan. ST, page TI.

2-3

New Hampshire QSO Party, Jan. QST, page 83,
Yermont Q50 Party, Jan, QST, page 84.

Zero District QSO Party, Jan. 57, page §4.
YU WW DX Contest, Jan. (ST, page 84,

3
North American Sprint, Jan. (ST, page 84,

5

‘West Coast Qualifying Run, 10-35 WPM, at 0500Z
Feb. 6 (9 P.M. PST Feb. 5). WEOWP prime, W6ZR]
alternate. Frequencies are approximately 3.590/7.090
tviHz. Underline one minute of the highest speed you
copied, certify that your copy was made without aid
and send to ARRL for grading. Please inciude your full
name, call sign (if any) and complete mailing address.
A large s.a.s.e. will help expedite vour award or
endorsement.

9-10

QCWA QS0 Party, CW

West Coast 160 Bullelin S5B Contest, Jan. ST,
page {4,

Y1L-OM Contest, phone, Jan, Q87T, page 84.
PACC Contest, sponsered by VERON, from 1400Z
Feb, 9 to 17002 Feb. 10. No rules received this year.
CW and phone, 160-10 meters. Work PA PE PI sta-
tions. Single and multiop categories. Exchange signal
report and serial number. Dutch stations will send
report and provinee (GR FR DR OV GD UT YP NH
ZH ZL NB LB). Work stations once per band,
tegardless of mode. Count one point per QSO, Multiply
by number of provinces worked per band for final
score, Mail logs by March 31 to PACC Contest, F. Th,
Oosthaek, PABINA, P.O. Box 499, 4600 AL Bergen
up Zoom, The Netherlands.

10

WIAW Qualifying Run, [0-40 WPM, at 0300Z
Feb, i1 {10 PM. EST Feb, 10), Transmitted
simultaneously on 1,818 3.58 7.08 14.07 21.08 28,08
50.08 147.55 MHaz. See Feh. 5 listing for more details.

16-17

ARRL International DX Contest, C'W, Jan. QST,
page 73,

Americs Radio Club DX Contest, from 12007 Feb, 16
antil 2400Z Feb. 17. All bands, phone and CW. Single
aps only, No crossband, crossmode or repeater con-
tacts. Stations may be worked again on different bands.
Phone and CW count as separate bands. Exchange
signal report, (QTH, call sign and QSO number. Count
| point per contact, (10 points per contact with an
America RC official operator.) Mail entries by March
30 or send an s.a.s.¢, for more information to America
RC DX Contest, P.O. Box 3476, Hialeah, FL 33013,

20
WIAW Qualifyhi% Run, 10-35 WPM at 2100Z
e

{4 P.M. EST) Feb, 20. See Feh. 5 and 10 listings for
more details.

23

RTTY World Championship Contest, sponsored by
The RTTY Journal and 73 Magazine, Feb, 23 from
0000Z untit 24007, Single ops work 16 hours max.; off-
times must be at least 30 mingtes long and noted in the
log. Multiops may use all 24 hours. Work stations once
per band; no crossmode QS30s. Single and
multioperator, single transmitter only. Single band and

*Communications Assistant, ARRL

80 OsT=

alt band (10-80 m), W/VE stations send signal report
and state, province or territory. Others {including
KH6/KL?) send signal report and serial number, Count
$ points per W/VE (S0, 10 points per DX QSO
Multiply by total states/provinces/countries worked
per band. (MD and DC count as one multiplier). Use
official entry forms. Separate logs by band. Awards.
Mail entries by April 16 to The RTTY Journal, .0,
Box RY, Cardiff, CA 92007.

22-24

CQ WW 160-Meter Contest, phone, Jan. QST
page B3,

OMISS QSO Party, sponsored by the OM International
Sideband Soc., from 2I00Z Feb. 22 until 0200Z
Feb, 25. Phone only, single op, unkess family station.
No net QS0s allowed, Contact each station once per
band, 80-10 meters. Exchange RS, state, provinee, ter-
ritory or country (including KHé, KL7). Count 2 points
for each member QSO0, | point for each nonmember.
Multiply by the number of states (48 max.),
provinces/territories (13 max.) and DX «ountries
worked. Compute the scare for each band and add
together for the final score. Submit separate Jogs for
each band worked. Awards. Mail by March 16 to Doris
E{?ggcis. NI4LI, 2406 Sycamore St,, Catletisburg, KY

YL-OM Contest, CW, Jan QST, page B4,

UBA Trophy, phone, Jan, O5T, page 83,

YL-ISSB-Commo-System 1984 QSO Parties, sponsored
by Rick, K#RDJ, and Minnie, NASY, Connolly. Phone
trom O001Z Feb. 23 until 2359Z Feb. 24. (CW is from
0001Z March 16 to 2359Z March 17.) Frequencies are
the General portlon of all bands. Send all logs,
surnmary sheets and comments by April 30 fo Rick and
m?)nég E.‘Soznnolly, K@RDJ/NABY, Star Rte. 1, Crocker,

25-26
REF French Contest, phone, Jan, ST, page §3.

MARCH
2-3

ARREL International DX Contest, phone, Jan.
(ST, page 73.

6
West Coast Qualifyill‘? Run, 10-35 WPM at 05S00Z

March 7 (9 P.M, PST, March 6). See Feb, 5 listing for
more details.

9-10
QCWA QSO Party, phone,

DIG QSO Party, phone, sponsored by DIG Journal,
from 1200-1700Z March 9 and 0700-1100Z March 10,
(Separate CW contest 1200-1700Z April 13 and
O700-1100Z April 14,) Work stations once per band.
Exchange RS(T) and membership number if a member,
Suggested frequencies on March 9 ave 14,250-14.300,
21,300-21,350, 28.550-28.600 MHz. On March 10, use
3,700-3.800 MHz from (0700-0900Z and 7.050-7.100
MHz from (900-1100Z., (Suggesied frequencies for the
CW rportlon of the contest are 14.035-14.100,

Gonducted B
Edith Holsopple,* N1CZ

21.035-21.050, 28.035-28.050 MHz from [200-1700Z
April 13, and 3.535-3.600 from 0700-0900Z and
7.000-7.040 MHz from 0800-1100Z April 14.) Phone
and CW are separate contests. Count 1 point per QSO
with nonmembers, and 10 points per QSO with
members. Count zero points for contacts with own
country on 20, 15 and 10 meters. Multipliers are the
DiG-members {count each one only once, regardless
of band), and the number of DXCC countries worked
on each band. Multiply the sum of QSO points by the
sum of multipliers. Send an s.a.s.¢. to DI3HI for
official log sheets or nse a duplicate log format, Send
iogs by May 31 to ®. Knoblach, DJ3HT, Freiburger
Str. 13, D-7814 Breisach, Fed. Rep. of Germany.
West Cosst 160 Bulletin W Contest, from 0000Z
March 9 until 2359Z March 10, Single operators only.
Esxchange signal report and QTH, Count 10 points per
Q50 and multiply by total states, VE proviaces and
countries worked. Categories for various PEP ratings:
3%W, 2kW, I kW, 250 W and QRP, To calculate PEP
rating, muitiply output power by two, Send logs to R.
K?gognkowski, KAISR, 5 Watson Dr., Portsmouth,
RI 02871,

w0-11

Wisconsin QSO Party, sponsored by the West Allis
RAC, from 1800Z March 10 untif 0100Z March i1, CW
and phone, Work statlons once per band and mode.
‘Work mobiles again as they change county. No repeater
QS0s. Exchange signal report and QTH (county for
W1 stations; state, province or country for others).
Suggested frequencies: CW — 3.550 3,725 7.050 7,125
£4.050 21.150; phone — 3,890 7.290 14.290. Count |
point per phone Q30, 2 points per CW S0, W1 sta-
tions muiltiply by total WI counties, states and
provinces worked. Others multiply by total W1 coun-
ties worked (max. 72). W1 mobiles may add 500 points
to their score for each county outside their home county
they make 13 QS80s from. Mail logs by Apnl 1%
(include large 5.2.5.2, for results) to WARALC, P.O, Box
1072, Milwaukes, W1 53201,

11

WIAW Qualifying Run, 10-35 WPM, at 03002
March 12 (10 P.M. EST March 11). See Feb. $ listing
for more details.

16-17

YL ISSB QSO Party, CW

Spring QRP CW Activity Weekend
Bermuda Contest

DARC International SSTV Contest
Towa QSO Party

21
WI1AW Qualifying Run, 10-35 WPM,

23-25
BARTG Spring RTTY Contest
30-n

Rio DX Party
HF Costa Lugo Contest

Strays 8’

OST congratulates. ..

[7 Kenneth M. Miller, K6IR, of Rockville, Maryiand,
on receiving an Award of Achievement from the
Society for Advancement of Management,

[J Ruth Garrison, WABFSX, of Sun City, Arizona, on
being chosen a Volunteer of the Month by the
northwest Valley retirement communities' Volunteer
Bureau, ’

11 George Mackley, WB7BZJ, of Ivins, Utah, on
receiving the Woodbadge Beads award, the adult
equivalent of the Eagle Scout Award,

{1 Larry Mooney, WB5PWY, on being appointed
Deputy-Meteorologist-in-Charge for the MNatlonal
Weather Service in QOklahoma City.

L1 Julie Oliver, KA4DYV, of Adel, opn becoming Miss
Teen of Georgia, 1985,



Section News

The ARRL Field Qrganization Forum

CANADA
ALBERTA: SM, E. Rov Ells, VEBXG — AISM: VEBAMM.
SEC: VEBXC. STMNMILEC {APSN & ATN): VEBABG. The

BCARG has taken on the job publishing the VEE magazine
with Dave VEBXY as the editor. Thanks and good luck
Egng. Bilt VEBABC has anothar hat and its Prairis Reglon
iractor for CAAL. He also has a DTMF tsfephione service
Installed at his home, Bill Is a busy boy.
BRITISH COLUMBIA: SM, H. Emie Savage, VETF8, British
Galumbia Emergency Net, end of year reeort shows that
soma ltfg have sammed the SN like VEZBNI 365
VETCJT 337 — VETCGDF 307 and VE7
for QNI's to the net. Digk, VETCQA is very sick at home.
Frad VE7SS fs home after heart surgery. Stave VEYOF is
also home and also my Edna VETSH affar her second tr
into hospital last time for surEarg. Ron VETBY and XY
snaw birding In the south, Jack VEZCAM is in Dalhousie
N.C, Unlvarsily as lacture Last heard of Alan VEZLL an
Psgggf that they ware last heard way down south. VETAZ
Shorty Mac destroyed by basament fire, sorry to repart.
73 and ARL 81 to You All, Traffic: VEZBNE 207, VETGDF
115, VE7CCJ 41, VETFE 34, VE7 , VE?XA 10,
VETFFG 10, VETEIR B, VETEGM 7, VETBZI'2,
MANITOBA: SM, Paler Guanther, VE4PG — AISM:
VEAAJE, SEE: VEAFIC An ARES meeting, held at Winnipeg
Novembaer 26, should be of ugs to all smergancy ‘?k[ouﬁsj
Reprasentation were VE4FK BEC, VE4AGH , VE4A!
EGC, VE4HK °“§ﬂ§"“ﬁ SEC, VE4ADS CRRL dirsctor and
VEAPG SM, MEPN QNI 116D, OTC 14, sess, 30, WRIN QNI

A 272 are the top

225, TGl 3058, 30, MIN ONJ 236, QTG 44, sess,
tal . s 1] )
VE g VE. 4, VE41X 14,

4TE 30, VEAPG 18, VEAJA 15 VEIAAD
VE4FK 11, VE48BI aLvémra, VE4XN 4, VE
, VEAHK 1, VE4TL 1, | s
ONTARIO: SM, Larnry Thivlerge, VEIGT, BM: VEILST, PGL:
VE3AR. SEC: VES?V. STMI;g\r 3BDM. TC: VEIEGO. | am
pleased to announce the appointment of George, VE3BDM
a9 the Section's Trafflc Manager. | hope
hirn yaur suppert and cooperation. Final totals are not
avallable at this time but there has been an abundante
hristmas traffic, unfortunately band conditions have

titicates to members of the Open Line Net. TG VE3EGO
has been actlvely setfing up a “eommunity of interest”
for _ amateurs Interested in  ‘axchanging
TELEDONNIDEQTEXT colour graphlcs and text ysing
NAPLPS on RTTY. Syd will be pleasad to assist amateurs
in ?etti%starlad. 3EER is now VE3KE, VE3BDO and
nof VE3BUO, a8 raported eartler, is now VEIUD, Brighton
now has & ropeater operating on 147.765 inf47.165 ous,
howaever I do not have the call sign. Scarborough ARC has
won the Keith Russell and Husty Brennan Memarlal
Trophies. This is the first tima that SARC has won the
Rusty Brennan trophy and the first time that one Glub has
won both in the same year, Ottawa ARC, under the chair-
anshlp of VEIBBM, Ras a vary succeasful EMI Commit-
toa, VEINTI |s the new editor of tha North Shore ARG
Newsleitar, Congratulations to VEZMEM an abtaining his
advancad, Traffic: VEZKK 294, VEIGT 191, VE3DPO 125,
VE3BDM 87, VEIGNW 82 VEACYR 64
N'52, VEIKGZ 49, VEIWM 45, VESFGU

37, VE3JSM 22, VESGOL 21,
VEIEWD 11, 'VEIKLX 11, VEBKE 11!

QUEBEC: Si, Harold Moreau, VE2BP — STM: VEZEDD,
BM: VEZALE, PIO: VE2YW, TC: VEZED, NMs VE2EDD
VE2FSA,. Change of call; VE2FHB Is now VE2KT, VEZFEX

now VERWA,. Congrats to Soral-Tracy ARG, VE2CBS, for
thelr Flaid Day high score. YE2GT a eta efli prasident du
club VE2CAM de

t-Hyacinthe. Avec r%grel al a vous an-
noncer ls deces da Vé&%. Tratflo: VE2ED 11% VE2EC
g, VEZBgHgWV%EKC 28, VE2FKZ 18, VEzEth 22,
SASKAT AN: SM, W. C. Mund WM. BEC:
VESCU, STM: VESHG, TG: VESGF, NMs. VESEX. VESHG
VESNJ, VESAEM, VESAE]), VEBBAF. Net reports; MJARC-S
meler 28 sessions, 200 GNI. RARA-2 meler: 28 sesslons.
476 QNI, 5 QTC. N 30 sessions, %QQNI. Congratula-
tions ta VESCT in acceptinﬁtha SKB] C sppointmart. He
Is no stranger in this fleld Raving served In that capacit?r
tor many vaars in tha past and will be a welcoma addi-
tion to the ARES team, Well Christmas is now over and
I hope ){ou founct the ham gaar you wanted under the tree,
Now if the hams bands would only improve. On behalf of
the ARRL Field Organization Team in 5K | extend sincere
wishes for & new year of health and happinass to you all,

ATLANTIC DIVISION

DELAWARE: 5M, John Hartman, WA3ZB!
W3DKX. SEC: WaPQ. PIO: N3DIP. PSHR: K3JL, WaDKX,
SARA has instatled a niew antenna on their Millsbora
regzater 147 075/875 improvlnp covarage. Sick call Tom
W2AGR, Vie N3DCK. At SARA's third annual club dinner
John, K3JL was awarded the WSWD Dick DeWitt Memarial
Award for his years of dedicated work as club prasident.
Vle, N3DCK, racalved an award for his work as secra:arrx\-
treasurar. DTN QNI 374, QTC 41 In 23 sassions, DEPN QNI
89, QTC 16 in 4 sasslons. SEN QNI C6in 4 sgsslons.
Iralfie: W3PQ 120, W3QQ 88, W3DKX 70, WBIDUG 31,
WASWIY 57, Kadl 24, WAIZBI 24, W3FEG 17, N2AXH 10,
KA3IXY 9, RC3FW 8, KCAIM 4, K3ZXP 3.

EASTERN PENNSYLVANIA: SM, James B. Poat, KA3A.
AGT: KBINE. PIO: W3AMO. SEC: WAIPZO. §TM: KB3UID,
IC: WIFAF, ASM: KB2LM KAM3JT DECs: K3QXC AA3C
'#SEEEK KB3UD N3BFi. KIMWA KB3LR Na‘alﬁ]wfkgflgL_
[:] =,

-~ STM:

Time Ses

710 FM Dy 58 183
[DBARES TuiTh 8 PM [+ 2 15
EPA ERIN 6PN Dy | 115 12
ATN 45 18 8
PEN i) 204 &)
D2ARES MON 8 PM 4 42

A A 4

PWA ARES &1 12
More new ECs, welcome to KN3V in Lackawanna ang
W3KNE in Lebanon. Although In the past few months

there have been flve new ECs added, thera are stilf a few
counties that need this position filled. District nine, whigh
conslsts of Peréy, Union Snyder and Junlata counties, still
nesd a DEG and all ECs. Gan a volunieer pleass come for-

Hanors in the 7A Glass in F A Q
bioth Mid-Atlantic ARC and the Dal-l.ehi;th ARG for their
hospitality, when visiting them, The Del-Lahigh Club ran
tha W30K Christmas “Ki Bathiehem, Pannsylvania
spacial event station with N3BHF K3YD KR31 KAIMNY
WAIDAY KUIK KCIGL WAIBOM N3DRZ and KAZIWX
Brrng[ng the Hampower to sat up and run the station.
liminary and unofficlal reports aar‘{ tihe Erie Club cams
out on top In the PA. QS0 pan¥ with Erie and Mungas
passing the megapoint mark. Thenks fo those ARES
membars in District 2 and Lancaster county that icined
in on the search for the lost child; AA3C sends his thanks
for the efforts made by the membes, The saction newslet-
ter will be going in January — all clubs&;easa seny acopy
of your nawsistter fo Kay Cragie, KC3LM, 128 Berkley
Road, 1t, PA 19332 sa there will ba amentlon ofayour
news. Traffic: KA3DLY 258149, N23COY 202/68, KAJIME
N KAG 102 WEBBKPE B4, NIAIW 81
WAJEHD 56, N3CD 54, KGILY 53/05, W3ADE 34, W3AGN
33 W3 NZBSK /15 WACL 15, K3NTD 14, WAICKA
335,«.'{35322 8, WITWV 5, N3BFL 5, WB3FPL 4, WakK 3,
MARYLAND, BC: SM, Kad R. Medrow, W3FA — QO
roports from KA3R and KICHP, Rgmembar 00 ara t
ing to help you not pollca youl EK W3IK and KAJ
&re new Amatsur Aux. members, Corgrats. The Antietam
members iniss silant key WAIRMI. Simuiated smergen-
%ﬂaeachbasket" became a real train accident, K3DAV
1SS KAIDAQ KASDHD WASTF! KA3YAQ KC3lQ and
KASIQ. wara neaﬂ and provided the circults til] clearad.
Congrats to all CBARA members pm:cipatln‘gi WA3UMI
is keaping SMARC in the torafrant, KC3D and WAZNW are
out ot raport cards. KC3Y |s blg man of thg manth, NADLA
is not to be confused with WIDLA or fs it vice versal
N3EBQ is making a apiash on the MEPN, W3YVQ reports
BARG had 17 stations covering the Marylang Marathon
won this ysar by natives of Maryland] K.J3E is emergen-
cy powered an HF and VHF with battery rigs and a
ganeralor. WB3FUE Is happy with the new 6 cavity
uplaxer on the 22182 machine. KK3F uses 2 meters for
Iocal tratfic. W3DQ! has put away his grll untll next sum-
mmar, KINNI |2 back to work after aline bypass oparation.
WIFZV 2 a QS0 Party participant, Ka3
& bundle when the bottom dropped out of the band.
KC3DW recommands WAFBA or Washington Coun-
. KIMA is Ballo outlet, KC3IAY is looking for MSN
racruits. Find WB3BFK on the FON, WiLDD is a prenetter,
WA2ERT knows real winter, Note KAIDUE and H
have ARES connections, W3UT |s a F
KAJLGN WINHR WAICGL KAIKUK Ka8RY, L
K30JG K RZ WAJVDX KAJIWP W3IUT and
WALIBY furmnished communications for the 50 mile JFK
Hilie-Aun, Thanks man. Net/Manager Seasiona/Traffic/ON]
Average, MEPN/KJ3E A31288125, Toﬂ ten: WIFA KJ3E
WADKX WAZERT mﬂg?& L

KEZWL. MDC PON/W3OYY WG 2 D
4J60M15. MSNIKC3AY 30/608, WR PON/WE3BFK
21718114 7. SMARC/KAIDUE 4/4150. WICOMICQIKAIHUT
308, October MO FAhwaqq
and WAZERT, Traffic: KG3Y 187, KCIDW 178, KJ3E 154,
WAIFA 139, KK3F 110, KCAAV 88, KASEWV 73 3wc?52.
RT 80, NSDLA 43, WaUT 42, N3ERQ 28, K3NN] 21

K 20, W3ZNW 19, Wakzy 16, WaDat 16, WB3FUE
14, K3MHE 10, WILDD 8, kCab 6 &
SOUTHERN NEW JERSEY: M, Hichard Baler, WA2HEB
— BEC: K20IJ, 5TM: WBZUVB. AGC: K2XE. 1C: W2lJX.
SGL: W2XQ, PIO: WB2RVE, BM: WB2UVE. OO/HFI;
WAZHEB. | am very involved with a computer bulletin
board system (88S) in Forked Rlver called the Jersay
Shore TBBS., It has gulte a number of ditferant features
and boards on it. One of the boards [ co-sysop, is an
Armateur Radio board. In additlen to putting up the latest
Ler:gue bulletins and section news, we recently started
@ radiogram service via ham radlo. It was staried in late
November and has really taken hold, Hera's how it works.
A persan who logs onto the system plcks a menu selac.
tlon which prompis the uger for [he gddressea’s nama,
address and telephone number, the text of the messags
and the slgnalure. Whenever | logon, | very simp x
download the messages to my printer or disk and san
them out via NTS at the first opportunity | have. The
e e A9 Pl 59
2 open to ali. 73 Traffic: i
KC2PR &4, WaIU 5.
WESTERN NEW YORK: SM, Willlam W. Thompson,
W2MTA. SEC: W2BCH. ACC: N2EH, BM: W2GLH. PIO!
gPAEth:UU' TG: K2Q KA%I’ Egzx. %‘Jﬂ;&u W%AET.ASTM:
i SEX nondaga;
KD2JJ, Erle; OES: WBIGHH NZHR W20W KOLD, Dfices:
Drumlins KD2CO KAZIGV KOGT N2DIT RC2GZ; Uof R
KF2T. Congrats new Affiliate and SSC Liverlgoo! Amateur
Repeater Club. PSHE: KAZBHR KG2D KAZDOA WAZFLS
AKCH W2MTA W

VEZFMQ W2GJ WB2IDS W, B20WQ
ND2S KX2T Al Novice (lasses: maﬂ;, Includlng
Drumiing — N2CSYIN2DIT; RAHA -~ WAIUGE KM
NE2B: om&k ng — WB2WD 2IM KC2YF KO2X, OBS:
B2DEA PE. Owego/STAHC Hamfesf May 4;
HRochester Mgg 18/19, Including VE pxams.
NYSH* 77 1000/Dy WEBZEAG 48418330
WDN/E* n4/84 “y B2 5-0
MFN 3025  1300/M-S VEZFMQ  197-072-28
NYPON* 383 17000Dy  WA2KOJ  B40-4%
NYSPTEN 3925 138& Dy WBIHKL  £27.087-20
£55 3580 1 Dy Wi 430-D57-30
OCTENIE* 3404 18300y WB2HLY  701-102
Q Net 31 183Dy KA2CMQ 37300428
NE* 0484 {830/Dy WB2OWD £78-181-30
fusline 037133 1900/Dy  WAZSEF
YS/4* 3877 ;ggnmy WB2MCO  485-228-30
JCARGN 10770 0Dy WAZWAX
ARCN a5 ZDDOM;ad KAVTT 9-001-04
BRVEN 055855 2100/Dy  'WB2OFU 002
ONYTN®  90/30+4 2115Dy WA2PUL  322.059-30

Coordinated By Steven Ewald, WA4CMS

2130/Dvy - WB2HLY
21301Sat TBA
2130iDy  580-111-30
I arr DOI‘%{ WB2ZMGCO 3
*NTS Net, Fieid Day: 1A K2AN* 49/62
7196, WA2WAX, 115th; 2A B hszZ' L
W2AUT 40th; 2A K2NY 71384, K21Q°71, N2AE 121, NG2T
K2JP! , KE2Q 320, KZ2R 327, K52.|
W' 369 34 K2MP*41/283, W20FQ*49,
K2HE*86, KEEA*T5, W2SAM 111, W2UXC* 114, WIAE*145,
Wh2ASX 168, 265, WAZAAL 273 4 W2QYV 641100}
4AG W2PE 113; 6A K20R 1869, 1B-1 op Bty AI25 1230
1B-1 ogIIQOID!im. *SM got ur FD MSG for polnts! Con-
rats; NAZQ got & Band WAS; K2RL via Learjet. Comms:
kylina with 8 Band Pageant in Cartland. All of you
Volunteer Examinars, THANKS for your dedicated afforts,
aat iots of spinach for your fortitude; the fruits of your
labors wlik stren, hen‘vou in the ham Wi t
aur menter on the 16th, K2CS bacame
Boarmner started hamming in Aprit 1912, GB CR and ' WE.
Trafflc: W
VEZFMQ
ND2S 114,
KX2T 3 A
W2UYE 38, AFZK 32, WIFR 30, KASTEC 29, KAZUBY 29,
NIDPE 28, WA25MZ 27, W27l 24, KU2N 23, N2FBK 20,
K2UT 10, KC25) 4EN2E.'DZD 3, WB2NAQ 2, KiVR Kail)ctg
Bxéastﬂbo, N3DPE 43, (Aug.) KAZBHR 37, [July) KAZBH

WESTERN PENNSYLVANIA: &M, Otto L. Schuler, KISMB
— BEC: AB3Q, 3TM: ACIN. ACC: N3 : KN
PIO: WEB3L), Té} W3FE. BM:

OCTEN/L* 28788
STAR® = 59/39
WONL-  Saied

200-019-30

2
&

1
27 145131
3

3] ¥
I wouid like to thank all who voted for me for SM agalin.
ECQ {wag KASIYR), KASLBT & KA3LPB to General and
KASLNG to Tech, con&rjats éos %hNew officlers for 1985;

Traas, , Exc. Bd. WA3BIUX, S, W E,
WAIMYO & KAJDWR,. { wlli ba Glad to list all club officers
but F must hava thalr call letters to do 80, | hava received
tavorable comments on the rew thind district Q5L bureay
all who have commented a.pPrcwa their operations. | would
like to make & list of all clubs with VEC programs and
waild appraciate your Input. It your club wauld fike to
apply for SSC plaasegtat intouch with ma and [ will have
the necessary applications sent. There are many advan-
tages in batonging to the Leaﬂlueas u afflliated club and
having S58C appointment, | will be glad to vlsltzourc[ub
It convenient. Tratflc: W3EGH 400, KN 144, AC3N 139,
T 124, WINGO 111, KCJQ 76, WRIGNT 69, N3FM
65, WAILINX 62, WOKFT/3 52, K3SMB 58,
WNIVAW 88, 1K3RPW 58 Kmmaa,r@évs wan%zg,
W3KMZ 26 WIMML 18, WaKUN 15, KCaHR %K:ﬂ. 2
K3NPX 8, KBINV & W38N 5. (0ot WNIVAW 34,

CENTRAL DIVISION
(LLINOIS: SM, David £, Lattan, WDSEBQ — SEC:

EH.
STM: KBIX. OOIRFL: WHTT. BM: K8ZDN. PIO: WDOEED,
SGL: WOKPT. ACC: WBSSFT, ASM: KIORP.
Net Fraq Times {& WIN) QNI QTC Sass
ILN 8393 00 DY 51T 241 57
TN 3705 0100 DY 220 72 28
ILPN 3815 2230 DY (X 8N 723 75 2
NGPN 3915 1300 DY (X SN 488 17 28
NUPN 7270 1815 DY (X 8N) 348 57 25
{EN 2 1500 €N 1] 4
{ARES 3015 2230 143 SN a7 2
ISN 3905 0000 DY a0

5 562 158
lliincls was represented 100% to SRN by atations K9AZS
KSBVE KDIK NIDR KAYFEL KOGMZ 9J WBANVN
WINXG KGPNG KIQEW NITN KB9X and KCAYN. lllinols
was rggrasen!ed 100% to DIRN Ig*smlons WARAHO
KAGF LX WEOWGD WIHOT WBINVN KOAZS
KIEHP WONXG KW9J and WBOODN. N9RN was
ur\!irgraasntad 100% to CAND, lllinois stations were KOAZS
NAG KASFEL WRANVN 10WOJ and WaHOT,
reports that Kane Co ARES ng has 29 mambers, EC
AMNX of Champal¥n ARES gav
showed the fllm “At An
tarasted local amateurs, ESDA and RACES members were
Az0 present, WILNQ reporis that 160 has bean in ex-
cetlant shape recently and eancourages us to joln him on
the “top band.” The H

.” The Rockford Amateur Radic Assn hosted
Fr. Marshall Maran, 9N1MM at thalr November meeting.
ECIPIO WLIBEED wi abla to make a scheduled presen-

28 Un
tatian 1o tha local LIONS club due to slcknass, but with
a little arm twisting got WABSID 1o go In his stead. Stan
showad the ARRL #iim "“Moving up to Amateur Radle” and
foliowed up with a talk on local Amateur Radio activities.
WIRGQD, president ot the St, Clalr Amateur Radlo Glub for-
warded & copy of aletter he received from Qoldwater
wiich was in responam to thelr concems over the possible
lecpardy of the 220 MMz band, Mr. Goldwater gave
assurances that he would be watchin
developments verY closelér. WHIL of the Centraila
Assn has scheduled VE h y
Sth 1685, The May 5th session wilf be at the Centralia
Wireless Assn Hamlest, If you are interssted In taking
sxams In the Centralia araa on thase dates contaat Wsih
Lou Hodd;ea, at Route 1, Box 624, Centralia, IL 62801. §
WDSER( represented IL ARRL af a November mestlng of
the lilinois’ VOLAG or voluntesr sgencies active (n
disaster. These mestings are held ssmi annually to keep
offlclals' of member nﬂencls abreast ot changes in ather
member agencies. [llincis Ermergency Services and
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& 6 STORE BUYING POWER ASSURES
TOP VALUES.

& BIG, COMPLETE STOCKS. GET WHAT
YOU WANT WHEN YOU WANT IT.

@ MORE SAVINGS BY FREE DELIVERY,

AND
ACCESSORIES
s

IC-2AT
2anmter

Datrery l ICAAT
H AND_HELDS Icaar I 3‘23;’ } 44chan al hor%helck
tl

12 VBC I/ <6 VDC our
Leomes with [C cord — will not
et power from BCI0)

H3-10 Headset
H5-1050 PTIT
Swirchbox
H5-105A VOX
Unit. (Not
shiown, works
cnly wath DZAT
and D4AT)

[C-ML1 12VDC 144MHx Booster i

10W aurf 12 YOC (comes w/d fr.

B eonax, BNC 10 exby PL259)
!DI'.'C-DC‘l

SRICED FOR i
VaLUE! CALL,

Many accessaory items gualify for free UPS Buriace delivery.

Leather Case
Avallable for

IC-02AT
2-meter

iC-DC16U
Wall Charger
for BP7 and
0P8 only

IC-pCasy

AC Wall Charger
117 VAC in

({for charging
03 only,

e
IC-CP1 Cigarette Lighter
Cond wiFuse (charges B8P3/ pawers DCT)

* Also ovoilable
without Touchione® pad.

Today's most advanced transceiver! The receiver section is truly
competition-grade providing general coverage, continucus tun-
ing over the 100kHz to 30MHz range. The transmitter is full-
faatured, is all mode, solid-state. IC-751 also covers MARS and
the new WARC frequencies, is AMTOR compatible.

IC-271H EC-471H
2METERS » 100 WATTS  430-450MHz ¢ 75 WATTS
g © ALL-MODE » ALL-MODE

CALL FOR YOUR SPECIAL PRICE

CALL NOW FOR YOUR $ﬁLE PRICES
SIMPLEX- REPEATER SATELLITE

A superior-grade, general coverage 100kHz to J0MHzZ receivar
with such Innovalive features as keyboard frequency entry and
wireless remote control {opt.}. Ideal for world-wide communica-
tions listening, has 32 programmable memory channels, duaf
VFQO's and provides SSB/AM/RTTY/CW/FM (opt.) reception.

[C-27A*
SUPER-COMPACT
2 METER MOBILE

An important breakthrough in com-  full-function tunable mernoties,
pact mobile equipment! Only 1% x  memory and band scan, prorty
5%" but full-featured including m- scan. includes mic. with 16 button
ternal speaker. 25W of power, ten  Touchtone.

ALS0 *IC-27H HIGH POWER VERSION
AND IC-37A, 220MHz -
IC-47a, 70CM £LOW PRICES, CALL!

82 NST=




ASTRON

POWER SUPPLIES

PAY

PAY REGULAR RUGGED -onigmg JT:IGH QUALITY
PRICE OF ‘@1599 ‘ : ‘ MODEL CONT.AMPS ICSAMPS PRICE
RECEIVE FREE GENERAL COVERAGE RS4A 3 s s
YOUR CHOICE OF RECEIVER RSTOA o s
TH-21AT snd HMC-1 ASZ0A 16 20 589
2MTRHANDHELD  MIKE HEADSET CALL FOR SALE PRICE RS20M ) 2 $1os
REG $229.99 REG.539.95 AS35M 25 35 $158
araa0 OB me-co 3 1cOoOM - A S
ANT, TUNER MIKE . j o Full erec‘%rupic regulation. SmV max. ripple.
G $0ss _peasmas R | oo
PLUS FREE U.P.5S. = | ‘ » Inp. voitage 105-125VAC Cutput, 13.BVDC0.06V
KE NW@OD PAY REG. PRICE oF $1399 MDM@E
i RECEIVE FREE AMPLIFIER
 TW-4000A IC-2AT HANDHELD SALE
$269.50 VALUE B-106 $249

AI0TS  6M  Yes 10W 150w 20A 5249

I;'IE:I?CUEL‘C\)?: $ 599 95 | @l iC OMI JMopEL BAND ::f, INPUT OUTPUT e SALE

RECEIVE FREE . G295 M Yer W ibow  Goh seee
YOUR CHOICE OF ; IC-02AT Bios M Yor iow Bow ;g: :;_59
ANY 2 OF THE FOLLOWING PAY REG. PRICE OF : o o You ol g;g
" Y 20W *
1) V81 vsg;cgi \SIAYNTLUEHESIZER $349 Sios % ¥;: fow & i 5
- 120W 5%
2) TU4-C SUB-AUDIBLE RECEIVE FREE D2¢ 440 MNo W  dow oA :?79
$39.95 VALUE IC-BP8 BATTERY DI01ON 440 No 10W 100w 20A $o8Q
3) MA : AC1 Remate Contral for MIRAGE Amplifiars $24
) MA-4000 DUO-BAND $63 VALUE MP1 and MP2 Pesk Reading Wattmeters Each $99
MOBILE ANTENNA. $44.95 VALUE Limited quantitles at this price,
. &/ YAESU TRISTAO SALE
N b -
SALE $899 FT-209RH o OALE 8549
'F LM-354 PAY REG.PRICE oF $349.95
FTS-6 ENCODER/DECCDER '
IN STOCK $49.95 VALUE

FREE SHIPMENT

UPS SURFACE (Cantinental U.S.) (MOST ITEMS)

TOLL-FREE PHONE

INCLUDING ALASKA AND HAWAII

" CALIF, AND ARIZONA CUSTGMERS CALL OR VISIT NEAREST STORE
PHONE HOURS: 9:30AM to 5:30 PM PACIFIC TIME.
STORE HOURS: 10 AM to 5:30PM Mon. through Sai,

HELDEN « HENCHER = SHAD « AUTTFANUT »  SLFERSHAL sHUSTLFH O HY GAIR S IO e MIRAGE «NYE « PALCMAR « BOKN « SHUIRE »
Prices, SPRCHCAONS, deschphons submect fo chanpe without notice Gaiit and Anrana resicenss piease add sales fax

FMV

R ANAHEIM, CA 92801 OAKLAND, CA 94609 SAN DIEGO, CA 92123
L ] 2820 W. La Palma, 2811 Telegraph Ave., 5375 Kearny Villa Road, ] -
L] (714) 761-3033, (213) 860-2040, {415) 451-5757, {819) 560-4900,
B Betwaen Disneyland & Knotts Berry Farm. Highway 24 Downtown, Lett 27th off-ramp. Highway 163 and Clairemont Mesa Boulevard, f}f;
BURLINGAME, CA 94010 PHOENIX, AZ 85015 VAN NUYS, CA 91401
999 Howard Ave. 1702 W. Camelback Road, 6265 Sepulveda Blvd.
{415} 342-5757, (602) 242-3515, (818) 988-2212
5 miles south on 701 from San Francisco Airport, East of Highway 17, San Diego Freaway at Victory Boulevard
AF A 5 Al LJANGE « &1 PHA » AMEGD « B A WCALLHOOK CEN (URIAN « COLLING 50« 1 W MILLER + KANTRONICS +  SIGNAL-ONE « STONE R » T EMEC = TEN TECG
AMPHENOL » ANIXTHH MARK » ANTENNA = LU UMBIA « LIHTIS o CUSHOBAFT + KENWOOD s KiM e LAHSEN «LUNARSMETZ s flRisTatieTEn E ¥ e vAN GORDCN « vOOOM
SPECIALISES « ARR « ARTHON » HANH = CRIWA = DRAKE » X EUGE » EIMAC = o MEJ « MICRO-LOG » MINIPROOUCTS =« IBHOPLE X » WE ST » Y#E 5L and morg
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KENWOOD

TH-2600A has a well-earned
reputation as the leading HT.
Size: 2.6"W, 7"H, 1.8"D.

KEMAYOOD

TH-ZTAT/41AT © . . autstanding
performers in an ideal pack-
age size. 2.4"W, 4.72"H, 1.1"D.

T8-22305 .. . among the very finest HF transceivers and top
rung on the DX ladder! Size: 14.75"W, 5.56"H, 13.8"D.

T3-4308 . the highly popular, general coverage HF T5-7i1A/T8-811A ideal VHF/UHF base stations for
transcewer. A top seller. Size: 10.6"W, 3.8"H, 10.8"D. 2M/70CM transceive operation. Sixe:10.6"W, 3.78"H,10.2"D.

KENWOOD

TM-2114 Unique! Functional! TR-7950. . . the in-high-

A 2M FM mobile with demand 2M FM mohile. Covers
adjustable front panel. 142-148.995MHz, Dlmensuons
Size: 5.51"W, are: 8.87"W, 2.5"H,
1.57"H,7.76"D.] 8.68"D.

UpPs SURFACE (Conﬂnomﬂ u. S ) fMOST IT EMS)

TOLL-FREE PHONE

INCLUDING ALASKA AND HAWAL

GALIF. AND ARIZONA CUSTOMERS GALL OR VISIT NEAREST STORE
PHONE HOURS: 9:30 AM to 5:30 PM PACIFIC TIME.
""" STORE HOURS: 10AM to 5:30 PM Mon. through Sat.

- ANAHEIM, CA 92801 CAKLAND, CA 94609 SAN DIEGO, CA 92123 i
] 2620 W. La Palma, 2811 Telegraph Ave., 5375 Kearny Villa Acad, e
; {714) 761-3033, (213) B60-2040, {415) 451-5757, {619) 560-4900, |Mastercord
m Betwaen Disneyland & Knotis Berry Farm, Highway 24 Downtaown. Left 27th off-ramp, Highway 183 and Clairermont Mesa Eoulevard. o =l
BURLINGAME, CA 94010 PHOENIX, AZ 35015 VAN NUYS, CA 91401
998 Howard Ave. 1702 W, Camalback Road. 5265 Sepulveda Blvd.
(415) 342-5757, (6021 242-3515, {818) 988-2212
% rniles south on 101 from San Francisco Alrport. East of Highway 17. Ban Diego Freeway at Victory Boulevard
a @ AUBHE : CRAFCrs s 0 R W MUEHOGR 0D R A OMER e s MULER s RANTHONICS o
\"HMAH""‘J‘!’NNI 2o ,UMH”‘“ mn-...!i-.m MAKY » LM ApSE N GNAF s ME |2
B Hiow SO TFuRe s HANH 0 PBIWE T THAKE - X R13qk e - (MAD 5 I8 Hitd ths e WML PHODIC S o
BRLIE {2 AR MO i e e eI e sl e bn ] - I T e e Y RSy 1] TRy T 'Y Mlp-(st FoaNYR a0 AR - b AN s nHUKE 3
Pnoas. SPACIC AONE, descrolions subyec? 10 change withauf notice Cakf and Anzona residents ploase 20T sales tax
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RINGO RANGER II

ARX-2B 134-164MHz
ARX220B 220-225MHz
ARX450B 435-450MHz

MOBILE ANTENNAS

C850M  46-54MHz Magnetic Mount
C8147M 144-174MHz Magnetic Mount
CS220M 220-225MHz Magnetls Mount
CB450M 435-470MHz Magnetic Mount

S

CORFPORATION

THE ANTENNA COMPANY
48 Perimeter Road, PO, Box 4480
Manchester, NH Q3108 UsA
TELEPHONE &03-627.

877
TELEX 953-050 CUSHSIG MAN

The best combination of gain,
- bandwidth and low angle radiation
- for simplex or repeater operation.

Quick easy assembly and installation

Mount anywhere with compact dimensions and neat
: appearance

Proven performance and durability in all environments

| © Complete FM band coverage

. One year warranty

. Cushcraft antennas created the FM antenna revolution by
| making the best performance and value available to every
. ham. We continue to sel the pace with a broad line of

: antennas for every FM application. Tune dcross the band
- and you will find the overwhelming majority of hams using
; one, two, or more Cushcraft antennas, The reason is very
: simply that they are the best, Now is the time tor you to
2njoy the value of a Cusheraft antenna, See your nearby
ealer foday.

Exciting news for HAMS! the same high performance

- and guality, CUSHCRAFT/SIGNALS antennas, used by
professionals and business, are now available 1o improve
your mehile communications.

FEATURING

= SILVER PLATED LOADING COILS

¢ TAPERED 17-7PH STAINLESS STEEL WHIPS
STRONG, MOISTURE PROQF ABS COIL CASES
CADMIUM PLATED NON-SEIZING HARDWARE
FULL BRAID COVERAGE RG 58A/U CABLE
COAXIAL CONNECTORS

EACH COMPLETE WITH CABLE, CONNECTORS
AND THREADED BASE TO TAKE EITHER THE
. STAINLESS STEEL SPRING OR STRAIGHT
WHIP

: » CHOICE OF 3 MOUNTING OPTIONS

1. 80 POUND MAGNET MOUNT
2. TRUNK LIP MOUNT

3. 3% INCH HOLE MOUNT

ONLY CUSHCRAFT/SIGNALS MOBILE
ANTENNAS GIVE YOU ALL OF THESE
IMPORTANT PERFORMANCE FEATURES.

. Fehruarv 1R 2 #R




Check These Features:

1.

| 2.

©

10.

11.

The rotator frame can house up to 4 motors to increase the
torque and load capacity of your antenna system.

Each motor is equipped with a Super Wedge and Clutch brake
system which works independently from the main frame gear
train.

. Maximum brake power is 18,300 Ibs/in when 4 motors are

installed. The main frame and reduction gear train have been
designed to withstand maximum wind loading.

. The motor unit can be dismantled easily for maintenance if

required.

. A112" to 214" diameter can be installed and aligned easily with

the rotator center.

. Low voltage (24VAC) motors are used 1o ensure safety during

installation wotk on the antenna tower.

. Low cost 6-wire cantrol cable can be used for the low voliage

motors.

. The control panel can be removed easily for caiibrating the

direction indicator.

Balanced type control knobs have quick lock mechanisms on
both sides.

The advanced Super Wedge and Clutch brake system (Slip
¢clutch type) provides exceptional holding power and protects
the rotator mechanism from excessive torque.

Lower mast bracke! MS-1 Is available {optional).

MR-750E/MR-750PE
Multi Output Brak:
Torque Torque Powe
Rotator lbsfin 1bs/it
1 Motor %10 5,20
2 Mators 1,200 4,860
3 Motors 1,800 13,90
4 Molors 2,400 18,30

MR 750E Rotator
Standard Model
(58 sec/rotation)

MR 750PE Rotator
For use with
Pre-Set Controller
(58 sec/rotation)

MR-G00E
High Speed Model

For rotating VHF/UHF
antennas at high speed

200 W

AT i,

i %0
100 W CW( 3.4 Mi2) 1

e A0=2B0, oM

205X B0X 245 mm

gARABXG6In,




CR-4 Manual MR-750U Motor
Controlier for For use with
use with MR-750E MR-750E and MR-750PE &
and MR-300E Rotators Standard Rolators i
CR-4P Cantroller MR-300U Motor
with Pre-Set function For use with
for use with MR-300E
MR-750PE Rotators High Speed Rotator
MULTI TORQUE ROTATOR — SPECIFICATIONS
Qutput torquefirake power EMCONTROLLER UNIT
' 7 CR4 (for MR-750E/MR-300E) | GR-4P (for MR-750PE)
) Fawer saurce 117 V AC {50/50 Hz)
Fawer cansumption 200 W {with 4 drive motors)
Molor running voltags 24V AC
300 16,000 ﬂmﬂﬂl 180 mm (W) x 125 mm (H) x_175 mm (D)
: Walghl 9 Ibs {4 kg}
Doeralise Manuat [ Manual/Pre-set
EROTATOR UNIT
MR-7S0E/PE MR-200E,
2500 10,000 foiation ime | 80Nz B8 saconds (60 Hz input} 33 seconds (60 Hz input)
S0Hz 70 seconds_ (50 Hz input} 39 seconds (50 Hz input)
w o Outgit toroee | L, 610 Ibsfinch (700 kgfcm) 220 Ibsfinch (250 kg/cm)
3 o0 Brake pewor 5,200 bsfinch {6,000 kg/cm) 1,700 lbsfinch (2,000 kg/em) |
2 s E 7 metor 1,200 losfinch {1,400 kg/cm) 440 Ibsfinch (500 kg/cm)
o / 0D 9,600 Ibs/inch (11,000 kn/cm} 3,500 Ibsfinch (4,000 kg/cm}
1000 % 3 metor 1,800 Ibs/inch {2,100 kgicm) 650 Ibs/inch (760 kg/cm)
5 7 Q,gb W 13,900 Ihsfinch (16,000 kg/em} 5,200 Ihafinch (6,000 kglem)
g / / 4000 S5 & metor 2,400 los/inch (2,800 kg/cm} 870 Ibs/inch (1, 000 kg/cm)
3 ,&@ J&‘D g = 18,300 Ihsfinch (21,000 kglcm) 7,000 thsfinch {8,000 ka/cm)
s \D- ¥ 000 375 degrees
i« :/ s\?"’°’5 kg 1:1/2~2-1/2 inch (38— €3 mm)| <dlameter>
- wdt - i eal Bowics cabla  0.5sq — 1,3535 (AWG16/18/20 eto.l
~ - I | Cantinuous runalng
IMOTGR  ZMOTORS IMOTORS 4MOTOAS l..“ "‘"m

betier than 60, dB & 300 MHz.

Better than 45 dB. &t 450 MHz.—

jacent terminal, -




up to $400

~ Direct To Customer
| Antenna + Rotors + Tower Package [l

Deal. Just In Time For DX Season

T,

Al Models Shipped Factory Direct—
i Freight Fald*1 (Gontinental 1J.5.A}

' CRANKUP SALE!

=
* All towers shipped factory direct including >
tree freight
i = Cpmplete with base and rotor plate ;}
i * Totally selt-supporting - no guys needed 3;3
* Hot dipped galvanized steel construction I
|[==]
Mode!  Haight Wind Load NET~ SALE ‘;j
HGA7SS v ft Seq.ft. § BAS CallforBIG
HGS285 42 ft, 9sg tt. 51,265 DISCOUNT X3
HGS4HD S84t 16saq, H, 51,975 PRIGE QUOTE -
i HG7OHD 7Cft.  16sqg. f $3195 AND AEBATE! o
=
- — 2 F
HLSTLER B
BHTV A band trapped vart, . ..., 12655 . |
SHTV S band {rapped vart . 10t 98
48TV 4 band trapped vart . --. 3498 4%
(37-144 em Cailinear .. . . 11280 L -
MOLZ  Moplle mast ... 1988 \’:_,M:;:J
HM 1015 104 15 mobdile resenator {sid) :UDO ot

| SOUTH RIVER

10415 mabila resoridtar (supl.

HM 20 0m moaile resonatar istd). . .
Z0m mobila resanator (sup). .. ... .0
M 30 30m mobile resonatoristd). . ...
HM™ a0 40m mobile rasonataristd). ... 1580
40m mabila resonatorisup). . .. . . 2214

75 & B0m moblie resanator (std}, . 16,70
75 & Bom mabiie resonalor isupl. .. 1395

Bumper Mount 524
Stainless Ballmt. .. S16 g
Quick discannact 1325
2metarmoblieSiSwave ... .., 10.00
2 metar %8 mag ml. L. 2880
Trunk m? wiswivel ball -2
KT34A  Selament tmband. .. ... ... . 33798
KT34X& & gisment tpband 485 g5
Am-14C M sateliite ant oo...87.95 o,
43518C 70 om, satelite ant 6195 o
G52 irculanty switeh. ., . 545 95
ROHN
7805 N i stacking seet ... 4830
J58G12,3,4) top sechigna. | i [d]
KB75G short hase section .
ASIEG accassorychelt. |
4503 10 1t stacking sect -
A5AGI2,3 4) top sechions b
3B48G shortbasesechan. ..., .., 4875
AG45G acrassory shelt, ... . &85
206 10 1, stacking sechian 32
ZBAG top sechan S 3590
BX-48 4nlt supporting Gsq. 1t - 231
HuX.48 aelt supporting {0s8q.it ... . . 28770

HDBX-48  sali supporting 1B sq.t.. . .. LB BN

Ry

HY-GAIN

THTDXS + alemant tnbandar |

THSMK2S & alament tribander. ..

EXx-14 4 element tribander. ., A28.96
THAJRS Sntemant 7T50W PEP 158,85
18AVTANES  Shandlrappudvert, . .. 110.25
14 AVQIWES 4band trappecdvert. ... .. 871,55
YK i meter smnidirachianal . 4b.95
vis T em omnidirectional. .. .. .. 54.85
HY.GAIN ROTORS

HRAR30D  2hsg .. .. A S S & )
12¥ 203 fh. e s hE.55
HAM IV 1§sg.dt. ... . T . .288.05
04511 &5 sqg, fl...... . - 148,95
TET

HB43ASP  3Ele7H4RUB..... ... ATE.08
HA33SP 3 Ele 1d2v28. (. L4705
HB435P 4 Ele. 14/21728. DA L 8-
9122 l44MHz Swiss Quad. . . .79.00
3016 #BMHz Swiss Quad B & XX (]
MLA-4 Loop 3857121028, . L 151,95
MVARH Verdcal fi2vigH. ... .. ... 5B0Q
MV3IBH Vertical 714121, ... 55,00
LCHSHCRAFT

A4 4 plemant tripander. .

A3 3 elemant trbander, .., L.

B3 11, 15, 20 ramete tuned vart. . .

A5 5 band rapped vert .

3219 19 element 2 meter boomar. _. . .. !

Z14BFE {4 element 2 meter boomer

4248 24 oiament 0 cm boomer. . ..

41618 16 glament OSCAR £95MHz

A143-107 10 elemant OSCAHR 1459MH

ARx.28 2 matar vert, F.
RX-2 Imetervert. ‘ringarangart . .

AR Zmetsrvert.'inge’. ... ...

EENPRO ROTORS

KR40 Afmuth 12sq. B, . . . 140 9%
KR50Q Elevation 1289 H......... . 18995
SLLIANGE ROTGRS

RO Mrsq . ... . ... 1595
Ut dagf. 44,00
¥AN GORDEN

FRBOG #o-10metardipolewit, ..., 3250

FD4010 4C- 10 metar dipole kit
PAN40 B0-40 matar dipale kit
B080 a0 metershorteneddipole R
SD40 A0metarshorteneddipols. ... ... P

EAINI PRODUCTS
HG

1 munt quad &30S0 148.30
8-24 mint besm i0A82G.. . ... 109
CABLE & CONNECTORS
COAR
Beldon 9913 New Super Low Lass only .45,

Cable TWNMHz  200MHz  d0OMHzZ  SALE
4913 1.0db 1 6db 2 3db 64t
RG22 21 31 n0 att,
RGH 2.1 31 50 29,
RGE Foary 18 26 8 2

RGEX (Min) 44 30 4t

) A
PL#6% N Type UG21E/U in stock

VUL ST LK
HAGE Bk L

SOUTH RIVER ¢
Hotaskp | o0-00

EYEEL MAST TUBING 1
MZ 1655 16 qauge ™S awdged 4458 '

ML 1B25P 16 ghuge, 1% X2 iotar post 194 ¥ WIRE CABLE CLAMPS

1K =S al-25 Forfable up to ¥ LHameter 44
F,E‘Il,f .f) D %?gﬁlﬁ,ﬁzg; 1380 i ol Fot Cable v * to 1 Olameter Bl
DL KD 10 st Towert 4300 WARUES, U BOLT & SADDLE ASSEMBLY
“HOGT-18K0 1511 Tri Pod Roof Towart 56 040 e ngs ;;Indlzifnlzad Sloel U Bolt s 1% 4 s

*Aeoomnmodates Masts up to 13 10 0

tHas Ladder Stapa on Side

LVEEL VENT PIPE MOLUNT

g Steal lrom2-5°0G0D . &40

F.i87 Stanless Steal inh
Uptad- QT hy Adiustanie Sivaps

PITE Pat
Sucgean
usad o

Y WIRE LEHSE 1 FOR U MOOF #AFTER SPACHE

EWHIAIL vinylCoated Galvamized Stenl .. 440

i
o
Triion. GNEHCP 4% b Coppel PlaterStael Rod 5%
natiiasions GNDMAGE &0 2 fa " Copper PlatesStesl Rod &

H
5 GROUND RUDS

4G
GND-BSG @ w ' Copper BlaleiSteaiBod, . 8.00
GUY WIRE RING & COLLAR
GHA140  Upta 1470 {2 GastATuminum - . 50%
GR-1 UptaZ 0. Stenl ., .- L. 34k
' Mast ¢an De ralated frealy

NO COD — we ghip UPS saily - A . :
Allow two weuhs tor delivery ViSA THE ANFENF:? B'?E:E ;
Shipping cost 18 NOT nciuded except where noted ’ % “?.’g:\na"\?fézléd

e reserve right to lsmit quantities
We gladly accept VISA & MASTERCARD
All price subject to sharge without notice

703.938-3818 §
800-336-8473 7
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Disaster Agency Communications chiet WANXJ has been
buay revamping the [ESDA communicatlons system hath
in the State Emargency Operations Center and throughout
the state. Maniy thanks tohim and to SGLWOKFT for their
continuing etiorts in the improvemant ot tha utilization
of amatewr radio as an adfunct o nermal emer eng&com-
munications rasources in llinols, Traffio; KAGFEZ 52T
KW, 395, KIBVE 207, WAHLX 198, WIHOT 104, WadlJ
95, WoNXG 88, KIOEW B4 #, KBYX 48 WAISHE
41, WBBRFE 37, WIDBO 36, KIEMP 38, KAOBBY 34, NaniX
22 Kzl 18 wiehsl 17

X 11, WDICI g

o
jur]
W
x
3

5, WDUHOW 5, WBITVD 3,

INDIANA: SM, Bruce Woodward, WSUMH. SEC: WBSZQE.
STM: WalUJ. aGCT KETUS, TC: WDSADE. GLG: WASVOD.
OBC: KCATA. PIO: KSDIY, SROG: NOWE, SHC: WASEUD.
SO0G KJOG, NMs: [T U, GIN KJ9d, ION KwaD, IBN
KBOSL, VHF WIFMT, IWN KAJERG.

Net Frag. Time Dafly UCT QNI QTG (TR Sass.
ITN 3916 {33doretacizaco 3196 fog” Jmi4 90
QIN 3656 1430/0000/0300 684

] 9 1858 90
ICN 3708 2315 110 3B 675 27
IRN 3629 0000 242 142 1054 30
IWN 2910 1310 1968 0 432 30
IWN VHE Blaomington {142 0 30g
IWN VHF Kokom 1090 D 208

0o Y
Hoosier VHF Nets tor Novembar. QNI 6660, QTG 303,
e o et 30 0, aessions for 27 pets, SR
cycle tour ns:
FOOAEI WOGE WAE! NEHZ /&) WaJLd WAQQGI-Q watLw
WESU YU K9WW.J, DIRN 384 meuaﬁas in 1059 minutes,
IN. 100%. Stns: KICGS WAJLJ NIDWU, CAND 478
massages In 30 sessions. DIRAN 100%. Stns: WIJLI
NIDWL, CAND 978 messages in 30 sassions, DSRN
100% . 5tns: WalLk] NODWL, IE:gc:lnm'mnts:K’JFIS KoaDu,
WBQYY, KASEWY., EC WB9EBI Huntington County,
WDEEVK Monroe County, WASNOH DeMotte Count
WBIUNL Whitley Gounty. PIO KSDIY, OOIRF KJAG, Al
KETUS, Sllent Keys: WIOUN Marian and WBAHB
Muncia, Remember, encourage all Novices 1o participate
in the Indiana Code Net on 3708 at 2315 UCY. Our thanks
, WHEVPG and WDBHEE of the Old Post
‘RS, tor cun&uctln% Novice clasees, | have been
generating Indiana ARBL Bulletina tor the pastgem- and
a hali. | raad them prior to the start of the 3910 ITN on
Swunday morning at app. 1325 UTC. if vou nead to know
of an amataur testing or hamtest date yvou may chack with
me, These bulleting are ratransmitted on &' on 3829
at DOAD LICT, 1t yvou have information you wish published
pleasa keep me informed. | was very pleased with the
activities and conperation of the Fort Wayne hamfest com-
mittes. WRJIU, WBEZQE, and mysslf wish to thank
gearyone who helped. Novembey, December, andlor
anuary are months when now officars ara elaeciad. Thosa
«:lubs with News Letters usually list the new otficers and
we can sort them cut, It would help if all ¢lubs would in-
form me ot Mike, GE, of your new atficers for our
records. Don't forget your annual raparts, YES traftis in-
formation Is balng%suhmittedh the STM. Traftic: WBILLL
795, KJOJ 229 WAE] 189, KIODU 163, WBOLIYL! 161, NOAES
117, KAGFFH 43, WLGIAA 80, Ng!(-l} 48, WAICCF 63,

'

ont, K - BECY
. H 3 W KASCEA, QOMFI:
KABIKR, PIO: K922, 5GL: AGOY. TC: keGDE, Plan to par-
Nicipate in the Wisconain Q50 Party, March 12ih, con-
ducted by Wast Allls RAC. The KMRA and Wik Glubs con-
ate against each other in several malor contests, Don't
orget to send in Novice Houndup iogs. This year, Wiscon-
sin Chapter QCWA mermbars voluntesr to eompuier—check
contasts to%s of the worldwide contests. Tha CW QCWA
contast, February gth to 17th, will have |lags checkad by
KQUTG, while the phone QCWA contest, March 9th and
101h, will be handled hgg\é\éQFPA. Wis. GCWA net meats
Sundays, 8:30 A-M., on . Thare are 38 ARRL Affiliated
Wisconsin Clubs, nearty 1,700 ARRL members, and in-
creasing. Find out how ¥our clyb can become affillated
or leam”about the benefits bE gﬁ_lttlw In touch with Af-
flltated Club Goordinator AEIK, The Milwaukes Repeater
ub, Inc., had Packet Radio and W5LFL video-tapes. Tri-
Gounty ARC had dejicious Christmas dlnner in
Whitewater %resentd K.91 the club annual scholarship,
K3GOF said helip, and KWOW presented hot-alr balloon
vidao, Central Division Director WOPAN, KIFHI, and
K8GDF eompliment MHAG on G5ih anniversary as oldest
ARRL affillated Club at its Christmas dinnér and Old
Timer's Night, The all-new 1985 ARRL Handbaok s over-
whelming and excellent — do you have your copy? K8ZZ
haw full page report and glcturas,nt Barnevald emergan.
cy communications published in ARRL Amatsurgdic
newslatter, NOBYK has Exercise Night Tango article
printed In ARRL QCI and in 8SSS. Did you see sto
ahout Milwaukee’s E