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owelr,

broader frequency
 range and simplicity
ofoperation

) the Kind of hand held most people want...simple,
P _rugged, reliable, easy to use. The S-15 offers a full
5 watts of power...power that extends your range and

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

Consider these features before you decide on any hand held:

=

e

a2 % 0D 0 3 % © w O ©

5 watt ocutput (1 watt low power switchable}

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

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

Three channel memory. (1 channel permits non-standard
repeater offsets, 200 micra amp memory maintenance
{standby)}.

A new “pasy remove” battery pack

(One hour quick charge battery supplied (450 masHR)

Plug for direct 13.8 volt operation

Speaker/microphone connector

BNC antenna connector and tlex antenna

Extremely small and light weight (only 17 ounces).

Ample space for programmable encoder.

Fully synthesized

Extremely easy to operate

Its low price includes a rubber antenna, standard charger, 450
ma/HR battery (quick ¢harge type) and instruction manual.

OPTIONAL ACCESSORIES: 1 hour quick charger [ACH 15) » 16 button
touch tona pad (S 15T) » DC cord » Solid state power amplifier (5-30 & 8-
#0) » Holster {CC 15) » Speaker/mike MM 15}

Sivailable at
sour local %empa

Jealer cr from..:

rnow ﬁvaifa“ﬁ,wmw_m_“

...the new CS-15

It's a brand new version of the 3-15...
BUT for commercial use. Ii contains
all of the features and fine quality
that the S-15 is famous for...including
5 watt output, 10 MHz receiver
coverage, fully synthesized, 10 channel
internally programmable, AND it's FCC
type accepted. It's all in a sturdy, ultra compact

| case and at a very affordable price.

TEMPO M-

Superb quality VHF marine
band hand held. Svynthe-
sized tor world wide use...
all marine channels & 4
weather channels. Ch. 16
override. All offsets builtin.

TEMPO $-2 LJse 220 MHz
repeaters nationwide, Syn-
thasized, field tested and
dependable,

" TEMPOQ 8-4 The first 440
MHz hand held and still a
winner.

931 N. Euclid, Anaheim, CA 92801 714) 772-8201
Butler, Missouri 64730 816) 679-3121
TOLL FREE OROER NUMBER: (900) 421-6831
For all states except Califorrea.
Calif. residents please call collect on our regular numbers

2050 S. Bundy Dr., Los Angeles, GA 90025 !213 820-123:
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ICOM IC-/51

The New Standard of Comparison

the |C-754 is
vanced amateur KF fransceiver
available on the market today...
the new standard of comparison.

Receiver. ICOM's 100KHzZ —
30MHz general coverage receivar
with a specially designed DFM
{Direct Feed Mixer) utilizes FETS
in the receiver front end which
gives extrernaly lov intermiodu-
lation distortion, L 19dBm inter-
zept polnt, and @ high dyrnamic
range. 105d8. With cascaded fil-
ters, the IC-751 is virtually immune

salactivity.

Transmitter. An extremely
low-noise PLL and consarvative
fransmitter design give exiternaly
low distortion products (-38dBm,
thirg order) for a crystal cleor
fransmit signal. A mictophone
fone control is provided to per-
sondlize the set to your particular
vaice, The ¢ band solld-state trans:

roitter Is also a full 100% duty cycle

:c-vsso System Power Supply.

se-ATshh

W L LATORATO AN TENER

ot A

rated, For fhe CW operofor sermni
braqk-in qr full 5K is possible.

32 Memories. An ultra
varsatile memaory system allows
storage of fragquency and mode
in ecch of the 32 memories. Data
may be transferred from VKo o
memery o frorm memory fo VRGO,

Standard Fectures, FM, FL-d4A

455KHz high-grade $SB filter, S5B
and FM squelch, built-in marker
unit, convenient large controls. o
naw high-visibilify flucrescent

cisplay and HM-12 Hand Mic.

Options and Accassories.
volce synthasizer, high stability
master referance arystal, o wide
range of CW filters, tn external
IC-P5158 or PS30 power supply, an
infernal IC-PS35 power supply,
Z7-10 computer interface unit,
RCA) keyboard freguency control-
ler, i2-2KL solid-state linear armpll-
tier (160 — 15 maters). IC-ATS00
automafic antenna tuner, 1C-3P3
extemal speaker and IC-5M6 desk
mic.

PSA0 25 Amp Swatching Power Supply : i !
oﬂda[es VOUI DOWET TEUIEMENTS by SUDpiyIneG f P %, o |
& of ICOM equipment, elininaong the TR ‘ e
reed for ndepenaent AC power suppliss foreach.
Tre IC-PS30 15 desicned 1o match ail of ICOM's ’Ihe \X Orld Syste ‘
imateLr equIipment.
ICOM Amered, Inc., 2112-41éth Ave NE, Ballevue, WA 98004/ 3331 Towsnwood Drive, Suite 307, Dallas, TX 75234

Al stated spaciications ore approximate chid subject ta changs without notice o obligaitan., AllICOM radios signiicantly exceed U ragulahons tmiking spuraus smisslon. 75948
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Doctor DX"Challenge
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TOP TOP
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3 showing successfisl bwo-way contacts with af (east
= 10 different preflx countries or te Doctar DX™
= CW? tradner. ) )

WILL YOUR CALL APPEAR HERE?

[+ .00 N
[ ]

Rewmprn NTIZJ yi 30358

For good clean, competitive fun, Doctor DX™ shows your score and QSO rate for continuous moni-
toring of your improved CW operating skills. The DDX-64 can be a vehicle for fairly settling those club
rivalries by competing with your friends under identical operating conditions.

AEA also has two on-going CW contests that you can enter with Doctor DX as your own schedule
permits. The AEA SPRINT CONTEST is a timed non-stop eight hour event and the AEA MARATHON
CONTEST is a timed 24 hour non-stop event. The top 5 contest scores will be published in our future
advertisements and upgraded periodically as new higher scoras are achieved.

In addition to the two AEA contests, we are offering award certificates for achieving certain mile-
stones. You will be automatically alerted when you have achieved these milestones by a display at the
hottom of the moniter screen.

AEA DrDXCC is achieved when you have worked 100 different countries, regardiess of the frequen-
cy band or the amount of time operated. DOCTOR DX WAZ can be earned by working all 40 CQWW
zones of the world, without regard to the band or duration of operating time. The DOCTCR DX HONOR
ROLL is reserved for top notch operators capable of working 250 countries without regard for band or
operating time. Additional endorsement awards are available for each additional 10 countries worked
up to 300 (out of 304 possible) countries. AEA 5 BAND Dr DXCC is a very difficult award to achieve. It re-
quires working 100 countries on each of five different bands, without regard for the amount of operat-
ing time.

Each award can be obtained by filling out a photocopy of the award application form (supplied)
along with the score information and qualifying check sum from your screen display. Please enclose
$3.00 to cover handiing costs for each certificate ($1.00 for Honor Roll endorsements). Awards will
only be granted to owners having a Doctor DX warranty card on file.

There is no need to ever be bored with your hobby again just because the bands are dead or you are
apartment bound. Try Amateur Radio’s own version of Solitaire - DOCTOR DX.

Brings you the

Advanced Electronic Applications, Inc. Breakthrough!

P.O. BOX C-2160 « LYNNWOOD, WA 98036
(206) 775-7373 » TELEX: 152571 AEA INTL




BOOMERS WIN : e
1383 Cenlbral States VHF :
Sonference, Antenna Coniest 4 r BOOMERS W]N AGAIN
144MHz BOOMER 1st Place : ' 1983 EME CONTEST WA1JXN
2nd Place & 1st PLACE 2 METERS
220MHz BOOMER ist Place WITH 12 X 3219
432MHz BOOMER 1stPlace | : PLUS

Commercial 7 1st TO WORK SPACE
SHUTTLE

They have talked to winning scores In many impor-
tant amateur activities including the 1979, 80, 81
June VHF contests, 1981 Ceniral States antenna
maasuwring contest, 1981, 82 EME contests, ' 1982
Rocky Mountain anterina measuring contest and -
many more, Now there are three new numbers: the.
4248, 24 elements for 432 MHz, the 4108, 12
elements at 432 MHz: and the 4167B, 16 elements
at 435 MHz for satellite communizations.

I The new Boormer models feature insulated
slements, stainless steel hardware, N type connec-

tor, T maich feed and trigon reflectors, . - -

SPECIFICATIONS AND FEATURES
424B;

424-435 MHz, 7.6, gain *maximized, F/B ratio
*aexcaltent, beamwlidth 19, [angth 17.42 ¢, 5.2 m.
410B:

424-435 MHz, 2.2}, gain *maximized, F/B ratio
"*extetlant, bearmwidth 332, langth & ft. 1.83 m.
416TE:

428-438 MMz, Gircular Polarlzation 2.2h gain
*maximized, F/B *axtellant, beamwidth 34°, Order a complete package as shown left:
length 6.7 it. 203 m. 416T8, A144-20T and A14T-MB. For less than

' i 5200.00* vou'll enjoy the thrill of worldwide
MORE BOOMER NUMBERS OSCAR communications.
2240 W4-146MHz 18 elements ALEADER FOR QVER 30 YEARS
218  144-146 MHz 14 elements
Z4FB  1455-U8 MHz 14 eloments
22BFB  1455-148 MHz 28 clements
2208  220-23MHz 22 elements
1788 50-51 MKz & slaments

~ OSCAR BOOMERS

Enjoy the thrill of OSCAR 10 with a
Cushcratt antenna system, featuring the
fabulous 416TB BOOMER, giving more per-
tormance through better electrical dasign
and superior construction,

CORPORATION

 -estimatad average retail price ] THE ANTENNA COMPANY TELEX: 953050
S R S e o 45 Pormeer Road, 7O, Bor 4580 CUSHSIG
sheats and other publications. Manchester, NH 03108 USA
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Directors

Canada

THOMAS B, J. ATKINSG, VE3CDM,
56 Havenbrook Blvd., Willowdale, ON M2J 1A7
1416-494-8721)

Vice Director Harw Maclean, VE3GERO,

163 Maridene Cr. Wast, London, ON NBX 1G3
1519-433-1158}

Allantic Division

HUGH A. TURNBULL,* W3ABC, 6902 Rhoue lsland
Ave., Collega Park, MD 20740 {301-927-1797)

Vice Diractor: Geoage W, Hippislay, K2KIR,
7832 (rlsh Rd., Colden, NY 14033 {716-8415287)
Central Division

EDMOND A. METZGER, WOPRN, 1520 South
Fourth Bt.,, Springfleld, IL 62703 (217-523-5861)
Vice Director: Howard S. Hunfington, K9KM,
85 South Burr Qak Dr., Lake Zurich, IL £0047
Dakota Division

TOD OLSON, KaTO™
292 Heather La., Long Lake, MN 55356 {612-4736478)

Vice Directar: Howard Mark, WOOZG, 11702 Biver
Hillg Dr., Burnsvilla, MN 55337 (612-890-8:502)
Delta Division

CLYDE O- HURLBERT, W5CH, P.O. Box 541,
Biloxi, M8 39533 (6014355536}

Vice Director Robaert P, Schmidt, WBGHP,
&100 Press Dr., New Oriaans, LA 10126
Great Lakes Division

GEORGE S. WILSON, 11, W40YI, 1649 Gritfith Ave,,
Qwansboro, KY 42301

Vice Director Atlee 5. Hart, WBVR, 31030 Pear
Ridge, Farmington Hills, Ml 48018
Hudson Division

GEORGE A, DIEHL, W2IHA, 20 Wilson Ave.,
Chatham, MJ Q7828 {201-635-8703)

Vice Director: Staphan A. Mendelsohn, WA2DHF,
84 Maiden La., Little Farry, NJ 07843 (201-641-5061)
Midwest Division

PAUL GRAUER,* WOFIR, Box 19, Wilson, KS
BT490 (912-658-2155)

Vice Direclor; Claire Richard Dgaa, WeJCP,

1826 Tilden St., Holdrege, NE 83549 {308-995-6454)
New England Divislon

JOHN G, SULLIVAN, WiHHR, Whitney Rd.,

Columbia, CT 08237 (203-228-9111)

Vice Director: Richard P. Beeba, K1PAD,

6 Tragy Circle, Billarica, MA 01821

Northwastem Division

MARY E. LEWIS, WTQGP, 10352 Sandpoint Way, N.E.,
Saattle, WA 98125 (206-523.8117)

Vice Director: M. L. Gibson, WTJIE, 1215 N. 28 P1,,
Bentan, WA 93056 {206-226-4222)

Pacific Divislon

WILLIAM J, STEVENS, W6ZM, 2074 Foxworthy Ava.,
San Jose, CA 95124 (408-371-3818)

Vice Director: Kip Edwards, WBSZN,

1928 Hlllman Ava., Balmont, GA 94002

Roanoke Divigion

GAY E. MILIUS, JR.,* W4LG,

1418 Rutland Dr., virginia Beach, VA 23454
(804-481-5085)

Vice [Mrector: John C. Kanode, N4MM,

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

Y5 J. CAREY," KBPGM, 13495 Wast Caenter Dr.,
Lakewood, CO 0223 (I03-986-5420)

Vice Director: Marshall Guiat, AGEX, 1624 Market Bt.,.
Sulte 200, Denver, CO 80202 (303-233-0819)
Southeastern Division

FRANK M. BUTLER JR., W4RH,

323 Elilott Bd, 5.E., Fort Walton 8each, FL 32548
(9)4.244.5425)

Vice Director: Mrs. Evelyn Giauzens, W4AWYR,

2780 N.W. 3d St., Miaml, FL 33125 (305-642.-4138)
Southwestem Pivision

FRIED HEYN, WABWZ0, 962 Cheyanns 5t.,

Costa Mesa, CA 92626 (714-549-8516)

Vica Director: Wayne Overback, NBNB, 11552 Gaill La,
Gardan Grove, CA 82640

Waost Gulf Division

RAYMOND B. WANGLER, WSEDZ, 642 Beryl Dr,,

San Antonig, TX 78213 (512-733-9632 home,
£12-884-5111 business}

Vice Director: Thomas W. Comstock, N5TC,

1700 Dominik, College Station, TA (409-693-1181)

*Executive Committee Membar

Section Managers of the ARRL

Reports Invited: The ARAL Board of Directors (see list at left} determines the policies of ARRL. The 16
dlvisions of the Leagus are further arranged intp 73 administrative “sectlons,”” sach headed by an elected
Sactlon Manager. Your SM welcomas reports of club and individual activity. ARRL Field Organization ap-
pointments are available covering & wide range of Amateur Radie voluntest interests. Whatever your license
lass, your SM has an appointment available. Check with your 5M {below) for further tnformation. Section
houndaries are defined in the booklet Operating an Amateur Radlo Station, tree to membars.

Canada

Afberta

8ritish Cotumbla
Manitoba
Maritime-Nild
Cntario

Guebec
Saskatchewan

Aflantic Rivision
Delawars

Eastern Pennsyivania
Maryfanda-0,C.
Southern New Jarsey
Wastern New York
Waestern Pennsyivania

Central Division
IMinofs

Indiana
Wisconsin

Dakota Division
Minnesota
North Dakota
South Dakota

Delta Division
Atkansas
Leuwisiana
Mississippi
Tennessea

Great Lakes Division
Kartueky

Michigan

Ohio

Hudson Dlvision
Eastern New York
N.Y.C.-Long Islgnd
Northern New Jersay

Midwaes? Division
iowa

Karsas

Missourf
Mebraske

New England Division
Connecticut

Eastorn Massachusetts
Maine

New Hampshire

Rhode fsland

Vermont

Western Massachusetts

MNorthwestern Rivislan
Alaska

idaho

Montana

Qregon

Washingion

Pacitic Division
Eagt Bay

Nevada

Pacific
Sacramento Valley
San Francisco

San Joaguin Vallay
Santa Clara Valley

Roancke Division
North Carolina
South Carofina
Virginia

Waest Virginia

Rocky Mountaln Division
Colorado
New Mexico

Southeastern Division
Alabama

Qeorgia

Northern Florida
Southern Florida
West Innles

Southwestern Division
Arizona

Loz Angeles

Orange

San Diggo

Santa Barbara

Waest Guif Division
Northern Texas
Qklakoma
Southern Texas

E. Roy Eliis, VESXG, P. O, Box 2, RR 1, Fort Saskatchewan T8L 2N7

H. E. Savage, VE7EB, 4553 Wast 12th Ave., Vancouyer V&R 2F4 (604-224-5226)
Pater Guanther, VE4PS, General Dalivery, Morris (204-355-4521)

Donald R. Welllng, VETWF, 36 Sherwood Dr., St. John, NB E2J 3HE 2506-696-2913)
L. P. Thivierge, YE3GT, 34 Bruce S1. W., Renfrew KTV W1 {§13-432

Harold Moreay, VE2BP, 80 Principale, &t. Sitmon Co., Ba%ot JBH 1Y# (514-798-2173)
W. C. *Bill" Munday, VESWHM, 132 Shannon Rd., Regina 548 5B1 (308-568-4963)

John [ Hartman, WA3ZBI, 32 Nanticoke Cir., Seaford 19973 {302-629-26668)

Jarnas B. Post, KA3A, 15 Manareh Rd,, Wilkes-Barre 18702 (117-825-394%)

Kar! R, Medrow, W3FA, 702 W. Central Ave., Davidsonville, MD 21035 33 1.261-4008)
Richard Baler, WA2HES, 1225 Audubon Dr., Toms River at7s3 {201-270-329

Willlam Thompson, W2MTA, RD 1-Rock Rd., Newark Valley, 13811 7-842-8530)
Otto Schuler, K3SMB, 3732 Colby 5t., Plttsburgh 15214 (41#-231-58

Dravid E. Lattan, WOSEBQ, AR 1, Box 234, Makanga 62958 (818-528-1578}
Bruce Woodward, WAIlIMH, 6208 Bramshaw fd., [ndlanapolis 45220 (317-251-5606)
fichard R, Regent, KIGDF, 5003 South 26th St., Milwaukee 53221 {(414-2820312)

George E, Frederickson, AR #2-Box 352, South Haven 55382 (812-55846312)
Joseph M, Gragg, KN2A, B #1-Box 31, Horace 58047
Fradric Staphan, KCAOO, Box 771 - Wind Cave Ranch, Hot Springs 57747 (505-745-8006)

Josl M, Harrison, Sr.. WBSIGF, 1403 Forrest Dr., Bearcy 12143 (501-268-2540)
John M. Wondargem, KSKR, B00 Smith Dr., Metalrie 70005 (504-537-1485)
Panl Kamp, KWAST, 3581 Beaumont Dr., Pearl 39208 (801-835-7612)

John G. Brown, ND4Q, P. O, Box 37, Eva 38333 (301-5B4-7531)

Anna R. {Sloan} Jacksan, KA4GFU, 2917 Adams, Paducah 42001 4422506}
Jamas A, Seelay, WBBMTD, 14830 Clintan Hd., Sprin Sgn 40084 (517-569-2411}
Jeffray A, Maass, K8ND, 9256 Concord Rd., Powall 5 {61 34)

Paul 5. Vydareny, WB2VUK, 259 N. Washirg;on, North T own 10591 {914-631-7424)
John H. Smale, K21Z, 315 Kensington Ct., Copiague 11726 (518-226-423%)
Hobent E. Neukomm, KB2WI, 103 Godwin Ave., Midiand Park 07432-0060 (201-6281-3084)

Bob McCaffray, KECY, 3913-26th 5t,, Des Molnes 50310 (515-279-984

Robert M. Summers, KOEXF, 3045 North ¥2nd, Kansas Clty 66109 {913-299-1128)
Benton G. 8mith, KAPCK, RED 1, Pralrie Home 65068 (815-427-5315)

Ve J. Wirka, WBBGQOM, Fural Route, Cedar Bluifs 88015 {402-339-8748)

Robert Koczur, KIWGO, Whetstone Rd., Harwinton 06791 (203-485-0338)
Richard P, Beebe, K1PAD, 8 Tracy Cir., Billerlca {1821 {617.667-5609)

Clevis ©. Laverty, WIRWG, 17 Falr St.,, Nerway 04268 (207-743-235

Hobert Mitchell, WiNH, RED 4, Blueberry Hill, R?mond 03077 (603-895-3456)
Gordon F. Fox, WIYNE, 13 York Dr,, Coventrr 02818 (401-828-6045)

Ralph T. Stetson, lil, KD1R, P.O. Box 123, Milton 05468 (802-893-4856)

R. Dopald Haney, KA1T, RO 1-Box 237, Myrick La., Harvard 01451 (817-772-4126)

David W, Stevens, KLTES, POB 103421, Anchoraga $3510 (307-274-3051)
Lemuel H. Allen, W7JMH, 1800 S. Atlantic St., Boise 83705 (208-343-9153)

L. G. "Las” Belysa, N7AIK. P.O. Box 327, Belgrade 59714 (408-388-4253)
William H. Shrader, W7OMU, 2042 .Jasmine Ave., Medford $7501 (503-T73-8624)
Joseph N. Winter, WATRWE, 818 N. Mullen St., Tacoma 98408 {206-756-8857)

Bob Valllo, WBRGG, 18655 Sheffiald Rd., Castro Valley, CA 94546 (4155376704
Leanard M, Norman, W7PBY, 1310 Hazelwood $t., Boulder City 89005 (801-588-985!
James F. Wakeflald, AHECO, 647 Kunawai La., ¥201, Honolulu, H1 88817 (808-524-0050)
Ron Menat, NBAUB, P.O. Box 244, Cedar Ridge, CA 95924 (#16-272-4373

Robert Odell Smith, NABT, 320 Park 5t-P.Q, Box 1425, Foit Brag&§ LA 93437 (707-954-4921)
Charlas P. McGonnell, WEDPD, 1658 W. Masa Ave.,, Fresno, CA %3711 (209-431-2
Rodnay J, Statford, KEBZV, 5155 Shadow Estates, San Jose, CA 95135 (408-274.04

Rae Everhart, K4SWHN, P.Q, Box 41, Lexlngton 272630041 {704-249-9734)
James G. Walker, WD4HLZ, Rie, 1, Box 5395, Marion 29571 (803-423-3845)
Clande E. Feigley, WIATQ, 135 The Maln-RR #1, Willlamsburg 23185

Karl &, Thampsah, KBKT, 5303 Pioneer Dr., Charleston 25312 (304-778-4352)

William “Sill” Shettiald, KQ@J, 1444 Boslyn St., Denver 80220 (303-355-2486)
Joa Knight, WSPDY, 10408 Snow Ho%lghts Blvd., N.E., Afbuguerque 87112
Ronald G. Todd, K3FR, 2112 W. 12060 8., Riverton 84065 {8D1-254-6051)
Richard G. Wundar, WAPWFG, Box 2807, Chayenne 82001 (307-634-T385)

Joseph E. Smith, Jr., WA4RNP, 1211 13th 5t., N., Bassemer 35020 (205.-424.4B6E}
Edmund J. Kosobuckl, K4JINL, 5525 Parry Ave., Columbus 31604 (404-322-2858)

Phillip O’Dwyer, WF4X, 543 Moonay Rd., N.E.. Fort Walton Beach 32548 (904-862-2353)
Bichard . Mill, WA4PFK, 3800 S.W. 11th 51, F1, Lauderdale 33312 (305-583-6232)
Gregorio Nieves, KP4EW, 1380 San Bernardo St., Altamesa-San Juan, FR 00921
(BOS-182-4375)

Erich Holzer, N7EH, 3526 E. March Pl., Tucson 85713 (802.2268-8978)

John V, Waish, NSUK, 1260 €. Sierra Madre, Glandora, CA $1740 (818-335-0036)

Sandra Mas Heyn, WABWZN, 982 Chevanne, Costa Mess, CA 02626 (714.540-8518)
Arthur B. Smith, WBINI, 4515 Mellsa Way, San Diego, CA 92117 (§19.273-1120

Ernest L. Kapphahn, WBBHJW, 1404 Grand Ave., Arrayo Grande, CA 93420 ( 5-481-0311)

Bhil Clements, K5PG, 1313 Applegate La., Lewisville 75087 {214-221-2220)
Dave Cox, NB5N, 1812 5. Umbrelia Ct., Broken Actow 74012 (918-260.2285)
Arthur B. Boss, WSKR, 132 Sally La., Brownsville 78521 (512.831-4458}
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The American Radio Relay League, Inc., is
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“It Seems

This Month in QST

.. you will find a new feature we
think you will like: a three-page, full-
color section of news and features at
the very front of the journal entitled,
appropriately enough, ““Up Froni in
QST.” While Amateur Radio is a
technical avocation, what makes it so
fulfilling an activity is the great variety
of fascinating people who have an
amateur license as their common bond.
Each month, *“Up Front”” will bring
you a selection of lively vignettes about
your fellow hams and the special things
they are doing to add their unique
seasoning to the flavor of Amateur
Radio. By reading “*Up Front’’ each
month, you’ll also get the highlights of
the important news affecting radio
amateurs without having to pore
through the fine print.

The cditorial staff is excited about
“Up Front,” not only for its content
but also for the layout opportunities it
provides. We will be able to make full
use of color in the section, as well as
on the first two pages of the lead arti-
cle. While it’s nice to be able to *‘dress
up’’ the pages of your journal in this
way, even more important is that it will
make (ST an even more effective
medium for communicating what’s ex-
citing in Amateur Radio. We will be
using a four-column format in the new

10 US.oo

section, and intend to take full advan-
tage of the additional flexibility in
layout thus provided. The perennially
popular ‘“‘League Lines’ moves to
page 14, to provide a smooth transi- .
tion from the new section to the three-
column format that we’ll continue to
use for the main body of the journal.

Like the rest of your membership
journal, “Up Front in QST’ is yours
and what appears there depends on
you. Features Editor Andrew Tripp,
KA1JGG, has the job of selecting the
best and most interesting items we
receive, but he can’t select what we
don’t receive! We're looking especially
for crisp, clear color photos of hams
doing things. Think of what you would
find interesting to see in OST, and you
should have a preity good idea of what
we’re looking for.

“Up Front in QST is the most
dramatic change we have made to QST
in several years, but in reality it’s
just one more step in a continuing
process of evolution, More subtle, un-
heralded improvements have crept
into these pages at a rather steady
pace. If you compare the issue you
have in your hands to one of just a
couple of years ago, we think you’ll
see what we mean! — David Sumner,
KIZZ

This Month in Your Bookstore . ..

.. you will find a new ARRL pubiica-
tion we krnow you will like: the 1985
ARRI. Handbook for the Radio
Amateur, The new edition of this
perennial best-seller is the product of
17 months of team effort. The project
as originally conceived involved reset-
ting the type for the entire book,
reorganizing the chapters, and ex-
panding the contents from 648 pages
to perhaps 800 pages. Even that, given
all the other projects handled by the
staff during the course of the vear,
would have been an ambitious under-
taking. As time went on, though, the
Technical crew found more and more
material that had to be included if
League members were to have the best
possible Handbook. When the patient
finally left the layout table, it had

mushroomed in size to 1024 pages! As
if that were not enough, some of those
pages are very special, indeed: there are
16 pages of ready-to-use etching pat-
terns on special stock, so they can be
used directly in making printed circuit
boards.

The picture story beginning on page
62 can give you only a taste of what
was involved in bringing the 1985
Handbook to the bookshelves.
Evervone involved is proud of the final
product, and we think you will be, too.
Look for it at your local dealer — just
look for the four-pound book with the
bright-orange cover! At 58% bhigger
than last year, with only a 25% in-
crease in price, it's a bargain in
anyone’s book. — David Sumner,
KIZZ
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The Test of Time

While the date and place may someday be the answers to
a trivia question, the event undoubtedly will hold a signifi-
cant place in Amateur Radio history. On September 1, at
the ARRL Pagcific Division Conventlon at Santa Clara,
Galifornia, the first test session coordinated by the ARRL
under the Volunteer Examiner Frogram, took place. A large
team of Voluntesr Examiners — among them NS6N, NVSD
and AEBZ (l-r behind table) — handled the testing and
scoring for the 102 amateurs who participated in this
histeric event.

The overail pass rate was 53%. The breakdown—
Element, number of tests administered and pass rate: 1A,
1, 100%; 1B, 46, 68%; 1C, 18, 69%; 2, 1, 100%:; 3, 37, 76%:

4A, 27, 52%; 4B, 9, 44%.

Have You Voted?

If you’re a Full member in
good standing in the
GCentral, Hudson, New
England, Northwestern,
Rocky Mountaln or South-
western Divisions, and you
haven’t cast your vote for
Director and/or Vice Director,
time is running out to do so.
Your ballot, to be valid, must
reach ARRL Hq. by noon
November 20. If you reside
in one of these Divisions but
haven't received a ballot by
November 1, call Hg. im-
mediately (see July Happen-
ings for further details).
Canadian members, who are
electing their own Regional
Directors, have the same
deadline, but should mail
their ballots to CRRL Hg.,
London, Ontario (see Cana-
dian NewsFronts, page 73,
for more information). Your
vote is a voice in League af-
fairs — make sure it's heard,

K1ZX Takes the
Laid-Back Approach

Being contined to bed and
in @ body cast might keep
most people down, but not
Jim White, K1Z¥, of
Homestead, Florida. An avid
CW contest op, Jim was
determined to get on the air
for Radiosport "84, With help
from his parents, W1YL and
W1CW, Jim was able to find
a unique operating position
in time for the contest —
horizontal 4. in fact, he has
found Amateur Radio to be
an excellent form of therapy
while recuperating from in-
jurias received In a car acgi-
dent. Jim hastens to add
that there is no truth to the
rumor that he has to get
piastered before he gets on
for a contest,

Tall in the Saddle

When the call went out for help In providing communica-
tions for the 24-hour Purina Race of Champions, members
of the Cedar Mountain ARC took to the mountains of
northern Wyoming. Stationed at various checkpoints
throughout the race course — a 100-mile stretch through
rugged terrain and grizzly country — KB7JZ (with the hand-
held radio) and the other amateurs retayed information via
2 meters and some HF to Race headquarters. Despite
having to operate from some pretty rough spots, brave a
¢lose encounter with a forast fire and watch over about
120 riders and their horses, the amateurs were able to
stick to the game plan they had estabtished eight months
bafore. Things went so well that race officials have already
asked the Cody, Wyoming, club back for next year's event.
{tnx NE7C)
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Taking the “Dis” out of Disability

Some time ago, a fruck accident left Herb Taber,
WB2RNH, of Delanson, New York, paralyzed. Rather than
sutrender to this seemingly insurmountable cbstacle,
Herb, with the help of his wife and friends, busied himse!f
with activities he could accomplish — one of which was
Amateur Radio.

With the help of Mike, WA2MXU, Herb studied and even-
tually worked his way up to General ciass, and set up a
station. His equipment was specially fitted with handies
adapted from ratchet wrenches, which enables Herb to
change bands with the bump of a wrist. Other friends,
Earl, W2ZQA, and Bob, N2A1A, helped Herb become
“wheelchair mobile.” They located an old, portable 2-meter
rig, substituted a paddle switch for the PTT, and ran leads
to the 12-V batteries that power the wheelchair.

Herb now has the world of Amateur Radio at his finget-
tips. So far, that world includes WAS on 10, 15 and 20
tnetaers, as well as WAC -~ and his many friends on the
alrwaves. (tnx N2AIA)

No, QST hasn’t gone into radio broadcasting, This smali
FM station, housed in a motel, is in Sedona, Arizona. {inx

NEVI)

Bowdoin to Return?

Efforts are underway by a
group of former shipmates
of the Bowdoin to raise the
money needed to restore the
63-year-cld schooner to
seaworthy life. It was from
aboard the Bowdoln in 1823
that Don Mix, operating
WNP {Wirelass North Pole)
from 78°* 30N, contacted
1ANA in Massachusetis. it
was the farthest point north
for a QS0 up to that time.
Recently, the veteran of 26
voyages and 300,000 miles
of Arctic exploration was
moved from Mystic Seaport,
Connecticut, to a shipyard
in Bath, in its home state of
Maing, to await possible
restoration.

New 24-GHz Record

A new 24-GHz record ap-
parently was set on August
11 when I9SNY/ACS and
iBYZOI8 established a two-
way CW contact spanning
331 km. I8YZ0/8 operated
from Mt. Montalto (in the
Aspromonte Mts.), in
southern Italy, at an altitude
of 1956 meters. IBSNY/ICS,
operating from Mt. Epomeo,
on the island of ischia {off
the coast of Naples), was at
an aititude of 788 meters.

TRN to Give Packet Radio Overview

“Packeteers" and others interesied in knowing more about
this exciting new mode for amateur communications
should tune in to the North American Teleconference
Radio Net on December 2 at 2400Z. Two leading
authorities in packet radio technology, Lyle Johnson,
WAT7GXD, and Harold Price, NK&K, will give a presentation
entitied "Facket Radio Overview and Perspective.” Access
to TRN is provided by more than 180 gateway stations,
mostly VHF repeaters, linked to cover virtually every
metropolitan area in the U.S. and much of Ganada.

Sponsor for TRN is the Midway ARC, of Kearney,
Nebraska, under the direction of ¢lub President Merlin
“Mert"” Feikert, WBBUSW, and Net Manager Timothy
Loewenstein, WAIVW, For more information on linking
your repeater into the net, send an s.a.s.e. to TRN
Manager, cfo Midway ARC, P.O. Box 1231, Kearney, NE
68847-1231,

frouglas Fouts, WAESTDY, of Beverly Hills, had a novel way
of celebrating his graduating from the University of
California at Santa Barbara. He took a nine-day, 56-mile
backpacking trip that eventually brought him o
11,400-foot-high Elizabeth Pass, vn the horder of the
Sequoia and King’s Canyon National Parks in the Sierra
Mevadas. One c¢an sure hit a lot of 2-meter repeaters from
a spot almost on top of the world!
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A Review of Fundamentals

As a “radlo amateur licensed in this era of appliance
operators,” John Billones, WDBGGC, wanted to get back
to basics. For starters, he built a 40-meter QRP transmitter
with parts scrounged from the junk box: tuning knobs and
feet made from plastic bottle caps, octal sockets for a
crystal and a coil wound on a toilet paper tube, to name a
few. It may be ugly construction, but it works! John has
had many successful contacts with good signal reports,

using an inverted V antenna.

Want a Place Up Front in
QST?

Have a news item, human-
interast story or photo that
you think other amateurs
wotuld be interested in? It
may be appropriate for use
in Up Front in QST or
perhaps as a Stray. Hers are
some hints to improve your
chances of getting that item
in print.

1) Be sure the information
is ot interest to mast
readers.

2) Submit your item
before deadline — the 8th
of the second month
preceding desired publica-
tion (.e., must arrive at Hq.
before November 8 for
January QST).

3} Photographs may be
color or B&W, but good-
quality action photos have
the best chance of being
used.

4) Send all material to
QST Features Editor, ARRL,
225 Main 5L, Nawington, CT
06111,

Follow the above hints
and rnaybe your item will
find a place Up Front in
QST

Repeater Gets New
Lease on Life

For a while, it looked like
the Northern Berkshire
Amateur Radio Club's
repeater was going to lose
its home atop Mt. Greylock
in Adams, Massachusetts.
Seems the state Department
of Environmental Manage-
ment thought the repeater
tower and antenna were “‘un-
sightly” and ordered them
removed. But local amateurs
banded together and
garnered the support of
some state legislators, who
introduced a bill to save the
repeater. The result; Gov.
Michael Dukakis has signed
legislation giving NBARC a
20-year lease of facilities ‘
atop Mt. Greylock at a smalt
annual fee. In appreciation,
NBARC arranged to have the )
Govarnor greet hams over
the 31/91 machine: 125 in
seven surrounding states
passed along their names
and calls.

New Form 610

Planning to upgrade?
Renew? Change your ad-
dress? Apply for a Novice
exam? If so, you'll be facing
a new FCC Form 610.
Although Volunteer Ex-
aminers will have a big hand
in filling out the recently
revised form, the applicant’s
portions have not changed
significantly. The new forms
are available for a business-
size s.a.s.e. from FGC
Gettysburg, all FCC field
bureaus and ARRL Hg. For
an in-depth ook at the new
Form 610, see next month’'s

Washington Mailbox.

Coupons in ARRL
Books = Savings

Bought a new edition of a
League publication lately?
Then you may have noticed
a “proof of purchase”
coupon in the back. These
coupons, found in ARRL
publications worth $4 or
more, entitie members to
discounts on futurs goods
or services obtained from
Headguarters. This new
program is being phased in
gradually, as new books are
ordered from the printer, so
you won't yet find the
coupons in all publications.
The discount coupons are
just another way your

membership is valuable to
you!l

Amaong the many thousands of visitors to the Louistana
World Exposition in New Orleans was Goia Marconi Braga,
whose father's accomplishments were featured in an
Amateur Radio exhibit (see August QST, p. 52). Giving Ms.
Braga a hearty welcome is Seymour D. Fair, the Expo's
“ambassador-at-large.” (tnx W5LDH)
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League Lines...

NASA Hy. has forwarded to Johnson Space Center (JSC) the Joint ARRL/AMSAT proposal to have
astronaut jony Engiand, WPORE, carry amateur equipment with him on his flight scheduled for
next April. 1he proposal has been accepted philosophically by NASA; JSC engineering personnel
must now make technical and feasibility assessments, ARRL expects NASA to send a letter to the
two organizations in a few weeks informing them of acceptance, contingent upon the project
meeting all NASA technical and operational criteria.

FCC released a Memorandum Opinion and Order on October 3 that will expand the RACES wartime
frequencies to include the 6-meter repeater subband, 52 to 54 MHz. These changes, resulting
from petitions filed by Gary David Gray, WB6HUG, the Southern California Repeater and Remote
Base Association, and several county governments, become effective November 15, 1984. Details

in next month's QST.

Bills designed to stifle malicious interference have been introduced into the House of Repre-
centatives and senate. If passed and signed.into law, the Bates Bill and the Goldwater Bill
wou 1d amend the Communications Act of 1934, Details in this month's Happenings.

The Emergency Coordinator's Handbook, a comprehensive treatment of Amateur Radio emergency com-
munications, 1S now available from ARRL Hg. Each ARRL Emergency Coordinator (EC} in the
league-sponsored Amateur Radio Emergency Service has been direct-mailed a copy of this brand-
new manual, which is designed to assist the EC in responding to the communications needs of the
public more effectively. Please note that because of the massive size of the Handbook, there
will be a $5 charge (to help defray printing and postage costs) to those requesting a copy who
are not ARRL lLeadership Officials.

To ensure the integrity of the review process, items in the Product Review section of (ST are
now purchased by ARRL. Once the review has run in QST, the jtems are sold to the highest
hidder. 8ids are announced in The ARRL Letter. Many ARRL Affiliated Clubs subscribe to the
Letter and reprint the announcement in the Tocal club bulletins. Individual ARRL members can
Subscribe for $19.50 per year. 7The Letter is also available on CompuServ's HamNet (GO HOM-11).

The 1985 ARRL Handbook for the Radio Amateur is going to be a blockbuster! With 1024 pages --
376 more than 1ast year -- this is the largest Handbook ever., Copies should be on sale in
early November.

PRB-1, the League's request for a Declaratory Ruling of Limited Federal Preemption (see
Happenings, this issue), is available from ARRL Hg. for a 9 X 12 inch s.a.s.e. with 88¢ postage
attached. Comments supporting PRB-1 should be filed by all amateurs who have been hassled con-

cerning their anienna structures,

VITA, Volunteers in Technical Assistance, has announced that the Tektronix Foundation of Oregon
has donated a $5000 unrestricted qrant for PACSAT (an Amateur Radio packet radio satellite)
research and development.

A survey form has been sent to repeater operators using 145.25 MHz in order to determine the
extent of harmful CATV interference. Repeaters experiencing harmful interference on adjacent
channels will be provided a survey form upon request. ARRL Hq. contact is Katherine Hevener,
WBBTDA.

Farlier this year, CRRL asked the Canadian Department of Communications (DOC) to allow a few
days grace for amateurs wishing to write an advanced amateur exam one year after writing an
amateur exam, and for those writing amateur or digital exams who wanted to use credits obtained
on exams writien one year earlier, DOC has now clarified the matter and complied with the

CRRL request. One year will now be interpreted as "four examinations Tater."

WIAW operator job opening., If you are a General class licensee or higher and are interesied in
Hg. employment as a WLAW operator, please contact John Lindholm, W1XX, Communications Manager,
ARRL Hg.

Thetnew ARRL Net Directory is available from ARRL Hg. for a 10 X 13 inch s.a.s.e. with 88¢
postage.
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Amateur Radio and the
Games of the XXIlI Olympiad

You wont flnd Amateur Radio in the otﬂcral program but nearly
700 volunteer hams saw to it that the Summer O mplcs would
‘be a smashrng success :

By Chuck Lobb KNGH

hile billions of spectators watched,
W some Southern California hams

were having a once-in-a-lifetime
experience. Part of it involved standing on
the floor of the Coliseum, in a crescendo
of sound, as 100,000 voices rose to greet
Marathon winner Joan Benoit as she
emerged from the tunnel. Part of it was an
unashamed tear trickling down a cheek
during the ‘‘Reach Out and Touch’* song
of the opening ceremonies. Part of it was
the chest-swelling pride, the face-aching
grin and perhaps a tear or two as the Olym-
pic Torch passed through hometowns all
across the land.

It was the X XIIT Olympiad, the 1984 Los
Angeles Olympic Summer Games — a time
for sensual experience not seen or heard,
but feit and absorbed and Iuxuriated in. It
is the intent of this article not only to
chronicle amateur activities, but also to
provide a means of participating vicariously
— to experience in some way what it meant
to be a ham participating in this incredible
event,

There was Darrelt Pace, NSFTS, archery
gold medalist in Montreal who now has a
second gold; Sheila Conover, KB6CZX, 1

kayaker with her own special story (Sept.

*1843 Waest 244th St., Lomita, CA 90717

1984 GST, page 60), and her coach, Billy
Whitford, KB6CZY; Bill Lippman, Jr.,
W6SN, trustee of station W6USA at the
Olympic Village in the 1932 Olympics, who
bounced into NGB840 at UCLA and sat
down at the mike as if it were yesterday;
marathon referee Allan Steinfeld,
KL7HIR, who agonized over whether to
help (and therefore disqualify) Swiss
marathoner Gabriele Anderson-Schiess as
she lurched that unforgettable fap around
the Coliseum; journalist Luis Villanueva,
XEICRM, who poured story after story
into the Mexican wire service Notimex;
Paul Wang, KU6T, UCLA professor of
engineering, who about 11 P.M. would
show up at NG84O to pass the daily results
of the Chinese team to BYIPK in Beijing;
the team of Charles Breeding, KB7RC, and
Manuel Romero, EA4JW, manager and
director, respectively, of the entire Inter-
national Broadcast Center in Hollywood,
who were responsible for 5000 pieces of
equipment, 600 circuits and 700 miles of
audio and video cables.

The list goes on — nearly 700 hams par-
ticipating in competitive venues and special
events in 23 cities, from Palo Alto to San
Diego, plus thousands of others who
(thanks to Richard Ward, NG60) volun-
tarily used 23 or 84 in their call signs to give

commemorative QS0s and QSLs to those
who couldn’t be here. And, finally, there
were the thousands of hams across the
nation who lent their assistance to the
4000-mile trek of the AT&T Telephone
Pioneers as they passed by bearing the
precious Olyimpic flame (see sidebar story).

it was a complete immersion that for two
weeks had hams glowing with personal
pride. A piece of history was being writ-
ten; ham radio was a critically important
part of it, and we were representatives of
ham radio.

Yachting

Unquestionably, this was the longest-
running venue with the largest number of
hams in the Games, as 186 yachts from 60
nations filled the Pacific Ocean from July
5 through August 10. Delivery, measure-
ment and final acceptance of the com-
petitive fleet stretched for three weeks,
followed by one practice day and seven race
days during the Olympic period.

Communications support for the venue
had been rehearsed during the Olympic
trials for three prior summers by Com-
munications Chairman and Senior Race
Officer Dr. Warren Bradley, KAGHNW,
and Deputy Chairman Jim Michaels,
W6PGM. The task involved recruiting and
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preparing a total of 237 hams for responsi-
bilities, both on shore and aboard vessels,
that involved the operation of five bam nets
on 2 meters, marine communications on
five channeis and a sixth net of nonhams
using commercial equipment.

Communications were divided into four
zones and subdivided by support craft,
judges® boats and escort boats. Overlaying
the zone structure were an umbrella Net
Control, Scoring Net, Officials Net, Race
Operations Net, Official Vessels Net and
General Information Net. The nets per-
formed a control function for vessels in
their jurisdiction, such as scoring, mark
and patrol, and a variety of race manage-
ment communications tasks. A total of 158
amateur operators were aboard this fleet.

Ashore, manning the various net con-
trols, were an additional 20 hams plus 10
or so in the headquarters unit for coordina-
tion, technical expertise, equipment mainte-
nance, logs and tapes, and courier services.

With three summers of pre-Olympic trial
experience, communications had been
honed to perfection. Even so, a few hams
discovered to their dismay that salt spray
and hand-held radios don’t mix, An overall
evaluation? Compliments poured in from
the LAOOC Commissioner of Yachting
and the Director of Races.

Equestrian

It was billed benignly as the three-day
event, a sequence for horse and rider of
dressage, a cross-country run and jumping.
The cross-country run proved, however, to
be anything but benign. It was a
25-kilometer (15.8-mile) stretch of roads
and trails that added up to pure torture for
both horse and rider. And 8 to 10 hours
in the hot sun proved no picnic for the 30
hams involved, either.

Planning began in Janvary 1984, when
San Diego Section Manager Art Smith,
W6INI, and Emergency Coordinator Steve
Simek, WA2NNT, met with Neil Ayer, the
LAQOC BEvent Director and Course
Designer. A pledge was made to keep the
entire operation low profile (i.e., off the
air) with no public exposure, to minimize
security problems. By late February, most
of the final cadre of hams had been selected
{not an easy task in view of stringent
physical requirements).

By July 22, 80 licensed amateurs and 20
nonhams had completed the application,
medical and screening process; had been
issued the orange-and-gold service uniform
of the LAOQC; and had gathered equip-
ment for k44, 220 and 450 MHz and com-
mercial operation. Testing and debugging
began with six nets on three ham and two
commercial bands = all cleverly funneled
into the event control center by Bob
Gonsett, WAGQQQ, and integrated into
the emergency medical system.

A few days prior to opening ceremonies,
a full dress rehearsal in real time was con-
ducted. Participants inciuded all hams, of-
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" The Amateur Toarch Relay Team

Thie Ciymplc Torch Relay, sponsorgd by ATAT, was a great undertaking — moving the Olympic Flame 000
‘thiles In all kinds of weathar, aver alt types of terrain. And Amateur Aadio heiped make it & sma.-.mng

suctass!

_ Nearly ali of tha Torch Relay workars, including the Gadra runners, were membars of the Telephone
Plonesrs of Amenca, an organization ot pecple who fiave worked for the Bell System (as we knew it befora
divastiture) for 18 years or more &nd donate times to their comimunities. Soma gave one of more vacation
-waoks, amd a couple of ratirad fofks helped ar all 12 weaks!

-~ The arnetedfs were responsible tor maintaining radic communicetions betwaen the 37-42 vehicles (it grew
Gver. 12 weeksl) as they zigged and zagged westward from New York 1o Los Angeles, passing through 33

- states fram May & to July 28. To help our Communications Van keap In constant touch with the “Core” and -
the “Caravan,” we used 2maeter repeatars and simplex afl across the country. We also used 70 cm in Cali-
fornia to hetp avercoms the crowdad airways, and had HF gear to keep us in touch with "the folks back

home,” aspeciatly ATAT headquarters in New Jersey.

| was fortunate enough 1o be a Shutile radiio oparator/mavigator. in March, | participated in the Simulation
Bun to hetp work out the “hugs.” In Waek 1 of the actyal Ralay, [ was part of the team that plcked up the
-~ Fiame gt the Unitec Nations, on May 8. in Calitornia, in Weeks 11 and 12, | helped tring the Fiama down the
--stretch of the Run, and to the Coliseum on Juty 28. The Job &f "Drop* Shuttis was a demanding but re.
warding one in the Tarch Relay. We stayed ahead of the Core, “dropping off" the runners avery 7 km ard
- doing & Hitis "PR” work with the runners and thelr Torches whanever we had an opportunity. The days were
“lonyg, somelimes 204 bours, byt the crowds and adranalin kept us goingl What heppened botween weaka
3 1 .and 12 of the Olympic Yarch Fun is now history — and wonderful memorfes for alf who participated,
“{ine important fact ramains. Without the help of Amateur Radio, we naver could have pulled it offf Our

- hearts go out and our hats are off to a/f the wonderful psople who helped us with the use of their repeaters

- anHl provided other asgistance. We can't thank you all enought :
In the words of Mr. Richard Boshner, Olympic Tarch Relay Menager: “The Ham Radio network was the

perve center that kept the Oiymple Flame on route; otherwiss, we hever wouid have made if out of New

fork! The cammunications was a dynamie oparation which halpad ug keep on top of ali the changes, and

B ihare ware many: runnars’ schedutes. meal atops and overnight changses, to name a few, Ham radic com-
“minicatlons was the most important aspact of the Olympic Torch Relay.” ~- Aon Morais, KF1H, Torch 27,

" Yarmouth, Maine

Marathon Medical communicators Joe
Locascio, KEKT (left), and Tom Vegors, KFSJP,
relay information to race otficials at the start
of the Man’s Marathon. Jos and Tom were the
ears and voices of senicr Marathon physlicians
and Red Cross personnel The uniforms
they’ra wearing were standard issue for hams.
{photos by KN6H}

ficials, volunteers and even a group of
marathon runners acting as horses. Emer-
gencies and typical accidents were simu-
Iated, with rough spots being ironed out.

The result of such meticulous planning
was predictable: flawless performance.
Hams on two nets were stationed at each
of the 33 obstacles, plus physician, veteri-
narian, hospital, sports medicine, seven
ambulances, seven mobile veterinary units
and 12 roving medical teams. All operated
with a first-class communications system.
And the low-profile concept paid off. Net
frequencies were not released until the final
day, and security was never compromised.

Fortunately, the medical net had little
traffic. One felled rider required precau-
tionary hospitalization and a few spectators
received minor first-aid treatment. To
quote W6INI: “*The Amateur Radio Ser-
vice did a highly commendable job and can
be justifiably proud of the superb manner
in which communications were conducts

Special Eveats Station NG840

It was a long, uphill struggle that
threatened to collapse at several points, but

dogged determination by a handful of local
hams finally saw the UCLA Olympic
Village station come to life July 14.

The story of NG840 began in the fall of
1982. To champion the ham cause with the
Los Angeles Olympic Organizing Commit-
tee, then-ARRL Southwestern Director Jay
Holladay, W6EIJ], recruited George
Morris, W6ABW, President of the Los
Angeles Area Council of Amateur Radio
Clubs, and Section Managers Stan Brokl,
N2YQ, Fried Heyn, WA6WZQ, and Bob
Dyruff, W6POU, as well as Tom Rothwell,
K6ZT, and Irv Emig, W6GC.

By the fall of 1983, optimistic indications
led to the naming of Olympic Village Sta-
tion managers for UCLA, USC and UC,
Santa Barbara. Simultaneously, efforts
were intensified to complete third-party
agreements with as many of the 140 par-
ticipating nations as possible. Only through
the persistence of Holladay, Dick
Mannheimer, K6LAE, and Marty Woll,
NG6VI, was the one station at UCLA finally
approved, in May 1984.

There was little time remaining, but
hams turned to. Mannheimer was named
manager, Woll his assistant. Dick Ward,
NG60, offered his call. The 200 earlier
yolunteers for three stations were trimmed
to 40, and scheduled three per shift cover-
ing 12-hour days for 42 weeks. Pete
Mathews, WB6UIA, organized the 2-meter/
70-cm traffic-handling stations. Chip
Margelli, K7JA, and Jim Rafferty, N6RJ,
arranged for transceivers, beams and ancil-
lary equipment. The San Gabriel Valley
Repeater, W6QFK/R, was chosen to keep
the managers in touch with the station.

By some miracle it all came together in
two unbelievable months. NG840 went on
the air from its ticket-booth location tucked
into the corner of the campus, well off the
beaten Main Street path. With a 100-W
transceiver and masts at 15 feet to avoid



swrounding trees, NG840 worked 40
countries in the first two weeks. (A linear
raised this total to 84 in the remaining
weeks.) Commemorative contacts topped
8000, a very satisfving total considering the
station configuration and a badly disturbed
jonosphere. For the operators selected for
traffic-handling expertise, being on the bot-
tom of pileups was quite an experience.

Traffic total exceeded 100, with perhaps
three times that many athletes turned away
for lack of third-party agreements.
Heaviest traffic included messages to
Australia, Brazil, Colembia, Israel,
Romania and the United States, with
messages also going to Zimbabwe and the
remainder of Central and South America.

Among the many dignitaries who
dropped in were Shozo Hara, JAIAN,
President of the Japan Amateur Radio
I_cague; Don Wallace, W6AM, a top DXer
with 366 countries; Bill Lippman, Jr.,
W6SN, Trustee of WEUSA (the station at
the 1932 Los Angeles Games); Monaco
tennis coach Jean Pierre Gasparotti,
3AZLB; Philippine swimming coach Pete
Lozada, DUINRL; Austrian sailing team
captain Harold Pieler, OESLLK; and Ron
Tucker, coordinator for the 1988 Winter
Games in Calgary, who picked up a few
pointers on how ham radio might be
utilized there.

A bit of public exposure resulted from
Newsweek magazine, the Los dAngeles
Times and the San Diego Union news-
papers, and television coverage by CBS,
CNN and a Brazilian TV company.

The Marathon

Commemorating the feat of a young
Athenian communicator in 496 BC who ran
26 miles to report a military victory, the
marathon today remains the most grueling
event of the Olympics.

A mind-boggling organizational task in-
volving 4000 volunteers began to evolve, in-
cluding 60 individually selected hams
operating four nets via two portable
repeaters. The 42-km (26-mile) course,
from Santa Monica City College to the Col-
iseum, was divided into seven zones, each
with a Chief and Deputy Chief. Hams were
stationed with all medical support units —
incinding fixed aid stations every 5 km, five
ambulances, a command car, two ‘“‘sag
wagons,”” 23 roving First Aid teams for
spectators, 23 race management officials,
security and law enforcement personnel,
senior physicians with ham *‘shadows’’ ~
and with the ambulance dispatcher.

Bill Carpenter, WAGQZY, was tapped to
head up the effort, beginning in early 1984,
based on his experience with ARES, the
Edgewood Amateur Radio Society
(W6NRY) and the management of the ex-
tensive WOFNO repeater system, and in
support of running events. By June,
however, the task had escalated, requiring
additional help from six more clubs. Even-
tually, 60 hams were qualified for
assignments, including 31 on foot (spaced

-

£ B i

Gold medalist Darrell Pace, N8FTS, fires bulig-
ayes on the 70-meter range on the second day
of archery compatition, duplicating a tirst-
place finish he achieved at the Montreal
Giames in 1876, A 2-meter contact with QOlym-
pic Village station NG840 capped off his visit
to the 1984 Games.

the length of the course), eight more in
vehicles, four in the Coliseum, one with the
ambulance dispatcher and 12 at head-
quarters, on a bluff overlooking the course.
Networks included the Medical Net (ex-
clusively hams) plus three nonham nets,
each with a ham net controller. Two por-
table repeaters were erected on the bluff,
both positioned and tested to ensure that
operators with hand-held radios could
easily communicate from every corner of
the course. Added responsibilities included
management and training of 200 par-
ticipants in the nonham nets, plus mainte-
nance, control, distribution and collection
of 200 commercial hand-held units,

Did it work? In the words of Marshal
Manager Len Wallach, the critical Medical
Net needed the **communications experts’’

(the hams); having them proved to be an
excellent decision. Under the control of
Terrie Maguire, WASMRZ, the W6NRY
Medical Net ran smoothly and flawlessly.
At one point, after a short period of
monitoring, Senior Medical Officer Dr.
Eugene Osher exclaimed, “Your com-
munications are fabulous! How did you
learn to do all that?”

As the August heat took its toll of com-
petitors, medical personnel and hams were
on the spot with sag wagons and am~
bulances. Even a spectator stepped on by
a police horse received prompt medical
attention.

TOP Sail 84

Tallships Olympic Parade of Sail was an
international fleet of 25 sailing ships of 19th
century vintage, assembled off the coast of
Southern California in July for the largest
parade of such ships ever held on the West
Coast. As an Olympic Arts Festival event,
the 35-mile-long parade began at noon July
4. Bach vessel had a ham radio officer
aboard, plus 40 additional hams aboard the
escort fleet — all from the South Coast
Radio Amateur Network, the Hughes El
Segundo ARC and the Associated Radio
Amateurs of Long Beach.

Communications support planning
began months before, under Emmett
ingram, WAGHIG, and Henry Schmidling,
WAGRIJA, for the Tallships, and Jim
Michaels, W6PGM, for the power
squadron ¢scort fleet. Recruitment of 65
hams, organizational meetings, and the
establishment of a moving shore-based net
control system and the inauguration of
large-scale packet radio for the first time
in & public event all consumed the full-time
efforts of the organizers.

Police and Medical Support

Captain Keith Bushey, KF6UJ, of the
Los Angeles Police Department is a firm
believer in both preparedness and ham
capabilities. Working with Los Angeles
Section Manager John Walsh, N6UK,
KF61JJ saw to it that surveillance base sta-
tions were installed at the city’s Emergen-
cy Communications Ceater, at the Col-
iseum and near the Olympic Village at
UCLA.. This included a sophisticated link-
ing arrangement tying operators and base
stations together, with an autopatch to
back up police landiines.

About 120 thoroughly screened ham
volunteers qualified for surveillance duty
from rooftops and other stragetic locations.
All uncomplainingly worked eight-hour
shifts for three weeks during the Games.

Further police support involved Ham
Watch, a four-vear-old organization in
nearby Van Nuys. Lead by John Olip,
WB6YQT, 27 hams contributed eight-hour
shifts in assignments around the perimeters
of the Olympics Villages at UCLA and
USC.

The Los Angeles County Sheriff RACES
received the services of the K6CPT mobile
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van, under the direction of Dave Jensen,
WAGHXF, with a dozen amateurs a day
around the clock, seven days a week, pro-
viding backup communications services for
local iaw enforcement and public safety
agencies, and even the Department of
Defense.

Also, a permanent ham station covering
7.1 through 440 MHz was installed at the
Los Angeles Chapter of the American Red
Cross. Capable of full emergency-powered

Amateurs at the Stanford Olympics:

By Patty Winter,* N8BIS

ention ‘‘emergency commumnica-
M tions”’ to most Amateur Radio
operators, and they'll probably
think of 2-meter radios and generators.
But, in a disaster, there’s a much more im-
portant element than equipment: people —
and especially their willingness to meet the
communications needs of any situation.
Actual disasters occur, but hams can fre-
quently find public events to use as prac-
tice runs — and to experience some of the
rewards of serving their communities. This
past summer, a group of 11 amateurs in the
San Francisco Bay Area had just such an
opportunity: the 1984 Olympic Games.
They took full advantage of the chance not
only to sharpen their disaster skills, but to
strengthen the reputation of amateurs as a
valuable, multitalented resource in time of
emergency.

Hams Become Olympic Volunteers

Ted Harris, N61IU, began planning for
Olympic participation by amateurs last
December, when he found out that nine
soccer games of the XXIII Olympiad would
be played at Stanford Stadium, adjacent to
the city of Palo Alto. As Disaster Director
for the Palo Alto Area Chapter of the
American Red Cross, ARES (Amateur
Radio Emergency Service) Emergency
Coordinator for Stanford University and
a veteran of numerous disaster exercises,
Harris was well aware of what amateurs
could offer — and also of how to offer it,

“Some guys show up during a disaster
unannounced and say, ‘I’m a communi-
cator; let me know if you need some com-
munications,’ At that point, the disaster
director is going to be very uneasy about
the whole thing.

“But imagine,” Harris continued, “that
you go to the same disaster-services person
before an emergency and say, ‘We have a
group of people who are trained to assist

*1225-120 Vienna Dr., Sunnyvale, GA 94083
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operation, the station maintained around-
the-clock contact during the Olympic
period with comparable Red Cross chapters
throughout Southern California, Arizona
and Nevada.

Postseript

Qur congratulations and heartfelt thanks
go ot to those hams across the nation who
contributed to the success of the XXIIT
Olympiad; the list is still growing. For those
who couldn’t be there, we hope in some

Rick Joslin, WBSVUL, one of 11 operators who
manned K840G (K-84-Olympic Games) at the
Stanford University Olympic soccer site,
makes one of the more than 4000 contacts
with 71 countries the station finally tallied.
(NGBIS photo)

you with emergencies. Our specialty is pro-
viding backup communications with
battery- and generator-powered radios.’
They’ll start thinking, ‘I'll bet T can count
on these people when I need them. They're
really willing to help.” The simple fact is
that you may be terrific Amateur Radio
operators, but if you're not meeting the
needs of the people in charge, you're not
doing your job.”

Harris contacted the LAOOC, and of-
fered the services of local hams as
volunteers at the Games. He was referred
to the Technology Manager for the Stan-
ford venue, Christopher Veal, After talk-
ing with Harris about the skills available
from the amateurs, Veal convinced the
1.AQOC to define a new volunteer cate-
gory: Emergency Communications.

From the outset, Veal and Harris built
a lot of flexibility into the group’s charter.
“‘Basically,” says Veal, ““my definition of
‘emergency’ was anything we may have
overlooked in planning the Games - or
anything else that came up unexpectedly.
Repairing a videocassette recorder 5o
athletes can watch movies may not seem
like the usual definition of an emergency,
but when they’re foreign athletes who are
guests in your country, it becomes a matter

The

small measure you were able to capture the
enthusiasm and the inner glow of those of
us who were. And, of course, a special debt
of gratitude goes to those who lent their
time and talents to help put together this
article, particularly Jay Holladay, W6EJJ;
Dick Mannheimer, K6LAE: Art Smith,
WEINI; Dr. Warren Bradley, KASHINW,;
Lenore Jensen, WGNAZ; and the group
who, in turn, helped them.
Let’s do it again in another 32 years!

Rewards of Service

of diplomacy — and by my standards,
that’s an emergency.”’

Group’s Gosls

Harris defined three goals for the
Emergency Communications crew: to pro-
vide disaster communications, to run
health-and-weifare traffic for the athletes
and to operate a special-event station, if
there was time. The headquarters for all
this activity was the Palo Alto Red Cross
emergency communications van, which
spent the Olympics parked less than 100
feet away from Stanford Stadium, inside
the fenced ‘LAOOC administration area.
The van was set up with complete HF and
2-meter stations, as well as a backup
generator.

Although many Peninsula amateurs
wanted to participate, Harris was forced by
circumstances to restrict the team to 11
members. As full-time Technology
volunteers, the hams needed high-level
security badges, and it would have been im-
practical to obtain clearances for large
numbers of people. Also, from his previous
emergency communications experience,
Harris was aware of how effectively a
small, highly committed team can perform.

With that in mind, he set out to find 10
other amateurs. The job required a
minimum commitment of eight hours a day
for nearly two weeks; most ended up work-
ing 12- or even 16-hour days. Some of those
selected were retired; others got paid leaves
from community-minded employers.

Harris summarizes the outcome: “We
didn’t have a disaster, thank goodness.
And we handled only a little message traf-
fic, because of third-party regulations. So,
theoretically, that left us with nothing to
do but put our feet up on the desk, pick
up the microphone, and spend the next 10
days talking to other hams. That, however,
would have been a big mistake. We would
have seemed indifferent, maybe even con-
descending. it would have been like saying,

{Continued on page 44)



Coaxial Cables:
Their Construction

and Use

Most hams give little thought to the
cable that connects transmitter and
antenna. Here is some background
information that can help us understand
coaxial cable and use it more effectively.

By John Magnusson,* WOAGD

t is common for a ham to consider

coaxial cable with the same reckless

abandon given an extension cord. After
all, isn’t coax about as involved as any
other shielded wire? The center conductor
is insulated, and the shield goes to ground
— right?

Not quite. The simple hot/ground con-
cept should be reserved for power-supply
cables and jumper cords., Coaxial cable
shouid receive the same respect as any other
two-terminal device (see Fig. 1). After all,
we rely on coaxial cable to provide several
characteristics, some of which must provide
operational stability over the long term.
Also, the selected cable must provide op-
timum performance over a wide frequency
range,

There is an impressive list of design con-
siderations and production factors involved
in the manufacture of coaxial cable. Each
one is important in the end result. Varia-
tions produce the panorama of different
sizes, features and costs of the more than
1500 types of coaxial cables available in the
marketplace today. Manufacturers have the
technical information in catalogs and data
sheets; much of it is yours for the asking.

The four characteristics most important
to the amateur are

¢ Surge impedance

* Velocity factor

* Attenuation

® Power-handling capability.

Impedance
The most common coaxizl cable im-

*5329 Gladstone, Lincoln, NE 88504
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Fig. 1 — An equivatent circuit for a coaxial
cable. L and C are specified, in value per unit
lsngth, by the manufacturer.

Dty d (D)

COAXIAL LINE

Fig. 2 -~ Goaxial-cable dimansions used in
Eq. 1.

pedance used by amateurs is 50 {1. Anten-
nas, fow-pass filters, pi networks and pi-L
uetworks are uwsually designed for 50- un-
balanced operation. The 50-{2 characteristic
impedance is a compromise between 75 {1,
which is best for low attenuation, and
300, which is best for power transmission,
Thirty-ohm cables are not used for power
transmission because the attenuation and
capacitance values are high. Cable
capacitance decreases as impedance in-
creases. In applications that demand low
capacitance (such as data fransmission),
cable with a characteristic impedance
greater than 90 11 is used. Coazxial cable can
be manufactured in any impedance value
from 35  to 185 0. The impedance is

established by the ratio of the center-
conductor outside diameter to the outer-
conductor inside diameter (see Fig. 2):

138 (log %’") Eq. 1

2="F

where
Z = characteristic impedance
D = inside diameter of cuter conductor
d = diameter of inner onductor
¢ = dielectric constant of the core
insulation (1.0 for air, approxi-
mately 2.3 for polyethylene)

Manufacturers control impedance by
making the core first. The center conductor
is run through an extruder, and the dielec-
tric is extruded around it. If a solid copper
or copper-clad aluminum center conductor
is used, the tension used to pull the center
conductor through the process must be
monitored, as excessive tension can resize
the center conductor. Speed and temper-
ature must be monitored to ensure the cor-
rect outside diameter of the core, The out-
side diameter of the core establishes the in-
side diameter of the outer conductor. The
impedance is raised if either, or both, of
the following things happen:

¢ The diametér of the center conductor
is reduced (through stretching).

® The outside diameter of the core is
enlarged,

Velocity Factor

The dielectric material used in the core
determines how quickly RF travels through
the cable. Solid polyethylene slows the signal
to 66% of the speed of light. Foam poly-
styrene provides a velocity factor of 91%.
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Table 1

Common Coaxial Cables and the
Characteristics that Determine Their
Power-Handling Capability

Center
Cabie Conductortt  Diefectriottt Max. V
RAG-8/U 7{ne. 21}  Solid 5000
8/U type 7 (no. 19) Foam 600
RG-58/U 1(no. 20}  Solid 1900
58U type 19 (no. 32} Foam 100
RG-59/U0  1(no. 22)  Solid 2300
59/U type 1 (no. 22} Foam 200

iSpecitications vary among manutacturers.
& number outside of the parentheses is the number
af strands; insida Is the size (A.W.G.) of the individual

strands.
tPolyathylene distectric |s used in all cables shown.

This slowed propagation can be used to
our advantage. If vou are building phasing
lines or networks in which long lengths are
needed, use cable with a low velocity fac-
tor. The Hnes will be physically shorter,
with attendant reduction of weight, bulk
and cost.

Atienuation

Cable attenuation is specified by the
manufacturer. It is measured in dB/100 ft
and increases with operating frequency.'
The dielectric and conductor materials
determine cable attenuation. Foam dielec-
tric and tin- or silver-plated conductors are
used to reduce attenuation. Size is also a
factor: the loss in a Yi-inch-diameter
coaxial cable is greater than the loss in a
Ye-inch coaxial cable (all else being equal).
The size and construction of each cable is
chosen to provide optimum operation.

Over a length of time, the center conduc-
tor and braid naturally corrode if unplated.
This increases attenuation. **Bargain’® coax
that is corroded is no bargain.

Power-Handling Capability

The amount of power that a particular
cable can safely carry is determined by its
voltage and current limitations. Working
voltages are published by the cable
manufacturer, and it is a simple matter to
calculate the peak voltage on the feed line
of the installation. The allowable current
determination is more complex. Duty cycle,

environment (terperature and air flow)
and insulation material each play a part.
Generally, cable power rating decreases
with increases in frequency, temperature,
altitude and SWR.

Consider an Amateur Radio installation
with 1 kW of RF output. RG-58A./U (solid
dielectric) could be used with little danger
of exceeding the working voltage:

Eee = vPZ (Eq. 2)
where
Egr = effective ac voltage
P = power in the line
Z = impedance of the line
Then
:Epk = Bopp X 1.4142 {Eq. 3)

from Eq. 2 and Eq. 3, the peak voltage
with 1 kW fed to a 50-Q matched line is
316 V. This voltage level is no threat to
solid-dielectric cables, but it exceeds the
rating of some common cables with foam
dielectric (see Table 1). Atan SWR of 7:1,
our hypothetical kilowatt station has an
B of 1106 V. This is well below the 1200
V'allowed for RG-58A/U, but it is worthy
of concern. Once the working voltage is ex-
ceeded, a pin hole through the dielectric
and a carbon frack through the hole are
formed. Subsequent arcs can occur at much
lower voltage.

The amount of current in the cable can
be calculated from

™
1= |z Eq. 4

where 1 = current.

When the system is matched, at 50 {,
4.47 A flows. The ARRL Electronics Data
Book recommends that no. 20 A.W.G.
wire (the center conductor of RG-38A/U)
carry no more than 2.08 A at low frequen-
cles. The situation is worsened at RF by
skin effect.

For most amateur use, the duty cycle is
so low that this substantial overload is per-
missible on current peaks. A small cable is
capable of handling high power with a
moderate SWR for CW and SSB use at HF
(although larger cable is the best choice to
reduce attenuation). Give thought to cur-
rent limitations when choosing a cable for

‘m = ft %X 0.3048; mm = In x 25.4; "
km = mi x 1613 FM, RTTY, ATV or other high-duty-cycle
NEW CRRLE
;‘
(HANSMITTER M‘{‘_’]"?F _L MY

LOA

Fig. 3 -- A tast arrangement for checking the impedance of new cables. The SWR with the new
cable should be nearly as low as that of the dummy load.
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applications, The cable manufacturer
shouid be consulted in such cases.

Mechanical Considerations

We have discussed the four electrical
characteristics originally mentioned.
Equally important are the mechanical
characteristics of coaxial cable.

In some of the smaller coaxial cables
with stranded center conductors, you may
find the use of copper-clad steel. This adds
mechanical strength needed when pulling
new cable into existing cableways or con-
duits. {Jse common sense when exerting
stress on the cable. A ““messenger’’ cable
should be used to help support the coax on
long overhead rumns. Tie the cable to the
messenger at regular intervals. The
messenger may be metallic or nonmetallic,
as long as it has the strength to support the
cable.

The installation of coaxial cable also calls
for attention to the minimum bending
radius of the cable, which is normally 20
times the ocutside diameter of the coax. A
14-inch-diameter coax cable needs a 10-inch
radius as a minimum. 1f you bend the cable
too tightly, ““cold flow’’ takes place inside
the coax.

Coid flow can be demonstrated with an.
ice cube, a dish and a copper penny. First
lay the penny flat on one of the ice cube
surfaces to reduce its temperature to that
of the ice. Next, pick up the penny with
tweezers and set the edge on one of the re-
maining ice cube surfaces. Hold the penny
in the upright position with the tweezer,
press down on it with the pencil and watch
it slowly cold flow into the ice cube. After
about 10 minutes, the bottom haif of the
penny will be submerged into the ice cube.

This demonstrates that if you bend a
coaxial cable into a small radius, the center
conductor may cold flow to the inside of
the turn, making its way through the dielec-
tric over a period of time. The center con-
ductor has a certain amount of “memory™
of its position when the cable was straight,
and since only the low density of the dielec-
tric resists movement of the center conduc-
tor, the center conductor always wins!
Tips

Test new cables on the ground. Always
check a new cable with an ohmmeter after
connectors are installed. After the de check,
connect the new cable between an SWR
meter and a dummy load, and test it at RF
(see Fig. 3). It is much easier to replace a
defective cable hefore it is completely
installed.

Record the electrical length (electrical
length equals physical length times velocity
factor), and measure the attenuation (see
Fig. 4) of cables that are important in your
installation. The antenna impedance
appears only at half-wavelength intervals
(measured from the feed point) along a
mismatched line. The Smith Chart helps
calculate the actual load impedance, but
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Fig. 4 — An equipment arrangement far measuring the attenuation of a new cable.

only if the electrical length of the line is
known. Similarly, cable attenuation affects
SWR measurements made far from the
feed point (such as those made at your
transmitter). You must know the cable
attenuation to calculate the true SWR.
In theory, a A2, center-fed dipole
mounted \/4 above a perfect reflector

should have a feed-point impedance of
72 {1 and be fed with a balanced line, In
practice, a typical 80-meter dipole is
mounted at about 0.15 A (40 ft) over im-
perfect ground and fed with a low-grade
coaxial cable. At 0.15 A, the dipole im-
pedance is close to 50 Q. Low-grade cable
allows considerable RF leakage (this is not

so with high-quality, double-shielded
cables), and it approximates balanced line
in lengths of 100 ft or more. The antenna
system described should work reasonably
well, and the inconvenience of installing a
balanced feed line is avoided.

Things to Come

Present technology has produced a real
challenger to the coaxial cable. This is the
optical fiber, or lightguide. A small optical
fiber (smaller than a fishing line) can carry
more information than a cable with 900
twisted pairs. In addition:

* no more RFI

s 0 more EMI

* No security invasion due to ingress or
egress of the cable signal

* losses per mile that are less than the
toss in 160 ft of coaxial cables.

While it is questionable as to when and
how this new lightguide technology will
become applicable to Amateur Radio, the
excitement of learning about its vast ap-
plications is well worth the effort. E##=

New Books

ELECTRONICS PRINCIPLES AND
APPLICATIONS

by Kamiran 8. Badrkhan and N. David
Larky. Published by South-Western
Publishing Co., Cincinnati, OH. First
edition, 1984, Hard-bound, 7% x 9%
inches, 628 pages, $29.93.

For the beginning electronics student, a
well-illustrated, easy-to-understand
textbook is most important, and much
thought should be given to this selection by
the instructor. As a class progresses, the
book transforms into a *“bible’* of sorts,
with the student often referencing its
material.

Authors Badrkhan and Larky
{WASDHO) originally published their text
with the intent that it be used in the
classroom. If you are a student of elec-
tronics seeking a firm foundation of the
basics, this book will prove to be a handy
addition to the shelf.

The text consists of 16 chapters bursting
with information on the electronics in-

dustry, components and theory. i reveals

facts on ac and dc circuitry, test and
measurement equipment, integrated cir-
cuits, and much more, Thirteen appendixes
includes the standard but necessary
schematic symbols, logarithmic tables and
formulas, A glossary of terms is included,
as well as a short section on soldering for
the enthustastic builder.

Anyone with the ability to solve algebraic
equations can indulge in this material and
benefit, Each chapter is compiled of topic
sections, so the student is not overwhelmed

with new material. A series of thought-
provoking questions follows, each pro-
viding an opportunity for review. Topic
sections within each chapter are straight-
forward and are kept short to eliminate
confusion. A well-defined illustration,
chart or symbol accompanies each new
topic. Little is left to the imagination.

The book’s appearance is inviting. The
first chapter takes a detailed look at the
history of electricity and electronics. Cur-
rent job opportunities are realistically
reviewed. Chapters are written in down-to-
earth language, and its technical content is
consistent throughout. With a copyright
date of 1984, the authors were able to ex-
pose examples of basic electricity with the
newest of technology. in many areas where
information is infroduced, the authors cite
examples with which readers can identify
easily, Without such a vehicle, the lesson
might be misunderstood or not com-
prehended at all.

The Amateur Radio hobbyist who likes
D>Xing or ragchewing may not be attracted
to this type of technical literature. The
operator who likes to build his or her equip-
ment and does not work in the electronics
field should take the time to browse
through its pages, however. With informa-
tion presented on laboratory procedures
and equipment, and sections dedicated to
each electronic component, it can be used
as a reference guide at the work bench. And
the authors take care to point out safety
notes and precautionary measures to take
when working around various materialsto

ensure the reader’s well being.

Badrkhan and Larky seem to have been
able to combine the basics of electronics
and design techniques to produce a
refreshing new book on an old subject. In-
structors using this text with appropriate
notes and teaching aids should enjoy a suc-
cessful course. (The book’s preface men-
tions the vse of accompanying teaching
aids. [ have not seen these and thus can-
noit comment on them.) — Maureen
Thompson, KAIDYZ

Nesxt Month in Q8T

If you weren't the first on your block
(or the last) to shoot a signal up to
WSLFL in the Space Shuttle last year,
you won't want to miss out when the
next ham/astronaut orbits the earth. A
December QST article describes a
helical antenna designed expressly for
Space Shuttle communications. Check
it out!

The First Steps in Radio installment
deals with that often-underestimated
foe of all Amateur Radio operators —
electrical hazards.

Elsewhere in the Issue, you'll find an
update of the VHF/UHF Century Club
standings, and a clear, concise in-
troduction to the latest reincamation
of our old friend, the FCC Form 810.

N_ovmﬁber 19847 21



Digital Signal
Processing

for the

Experimenter

Flash — A/D-igital data
stream replaces an analog

signal. DAC puts it
back again!

By Rick Olsen,* N6NR

ave you ever watched a nationally
H televised sporting event and asked

yourself the question, “How do they
do all that fancy isolation and special ef-
fects stuff?*’ Contrary to popular opinion,
it’s not done with mirrors! Broadcasters use
a highly specialized technique called digital
signal processing (DSP).

DSP is not limited to TV, however. The
medical profession uses DSP to create the
jmages doetors use in computerized axial
tomography (CAT) scanners and ultra-
sound analysis equipment. The military has
used DSP in radar, sonar, missile tracking
and secure communications for many
years. DSP is used to assist geologists in ex-
ploring the earth for new resources, and
astronomers in unraveling the mysteries of
our universe. How can we use DSP in
Amateur Radio? 1 thought you'd never
ask!

Until recently, DSP required very expen-
sive mainframe computers to do the
necessary arithmetic processing. The eguip-
ment used to acquire and reconstruct the

*Manager, Field Applications Englneering,
L8| Products Division, TRW Electronic
Components Group, P.O. Box 2472, La Joila,
CA 52038
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signals was also expensive and difficult to
use. Developments in integrated-circuit
technology have put DSP within the grasp
of those who don’t have a million dollars
and an engineering staff with which to
design a system.

Why use DSP at all? Well, things can be
done in the digital domain that are difficult
to repraduce with analog circuitry. Fig. 1
shows an example of a “*brick-wall’* low-

pass audio filter. The roll-off of this filter
is about 2000 dB per octave! To do this in
the analog or ‘‘continuous-time’’ domain
requires an expensive delay line, a4 box
about the size of an Alpha 76 amplifier and
a lot of patience in tuning it up. Today this
can be done with a handfut of ICs, namely

an A/D converter, D/A converter,
Multiplier/ Accumulator (MAC), 2 Zilog
Z80% microprocessor, some memory, and

PASSBAND MAGNTUDE {48}
'
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Fig. 1 — A low-pass digltal titer exhibits 88 dB of stopband attenuation and has a passband rip-
ple of only 1% with linear phase response. This is a 251st-order finite-impulse-response (FIR)

design.
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Fig. 2 - The digital filter in a DSP system contains a controlter, MAC and memory (RAM or
ROM}. The A/D converter sampling rate must be at least twice the bandwidth of the analog input

signal to avoid aliasing, a form of distortion,

a few other chips to hold it all together. See
Fig. 2.

There are some data manipulations that
can be done only in the digital domain, In
the April 1984 issue of OST, Fred Williams
described a frequency synthesizer that uses
a number generator and a D/A converter
instead of a phase detector and a

LR

Fig. 3 — A sine wave represents a simple
analog signal ready for processing.
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Fig. 4 — After the sine wave has been
sampled by the ADC, a set of numbers can be
used to represent the wave at the sampling
points. This sine wave was sampled at a rate
of 20 times the signal frequency.

frequency-divider chain.' This type of syn-
thesizer is quiet and lends itself to spread
spectrum applications. It is interesting to -
note that the same components used in the
synthesizer are those used in the digital
filter I mentioned,

What are these components and how are
they used? The rest of this article will in-
troduce you to the analog-to-digital con-
verter (A/D or ADC), the digital-to-analog
converter (D/A or DAC) and the multi-
plier/accumulator (MAC). } will begin with
a brief explanation of sampling theory. An
understanding of sampling theory is
necessary for learning how DSP chips
work. But don't worry; this stuff is pretty
easy to learn.

Sampling Theory is a Different Way
of Describing Signals

We're all accustomed to dealing with
electrical phenomena in the analog world,
where signals are continuous. When viewed
on an oscilloscope, they look smooth.
Fig. 3 illustrates a continuously varying
signal, in this case a sine wave, The
horizontal axis represents time and the ver-

'Williams, F. J., “A Digait‘al Frequency Syn-
thesizer,” QST, April 1984, pp. 24-30.

tical axis represents amplitude. The sine
wave is drawn as a smooth curve whose
amplitude varies constantly s time passes.
It is easy for most of us to understand this
phenomenon, and we have a mathematical
system that atiows us to describe it.

A DSP system cannot deal with signal
changes in the continuous-time domain,
Rather, it must look at the signal at some
predetermined interval of time and assign
a value to the signal each time it takes a
look. This is called signal sampling in the
discrete-time domain.

Confused? Take a lock at Fig. 4, The
signal processor describes the sine wave as
a series of numbers that relate to the
sampling frequency. This is done using an
A/D converter. When it is time to convert
the signal back into the time domain, a
D/A converter is used. The signal processor
commands the DAC to produce an analog
signal according to the sampling period.

But wait! The signal still deesn’t look
much like the original sine wave. The holes
need to be filled in. For that we use a
method called interpolation, accomplished
by placing cither a low-pass or a band-pass
filter at the output of the D/A converter.

There is one rule that must always be
obeyed when sampling an analog signal: the
Nyquist Criterion (named after the in-
dividual who discovered it). Nyquist stated
that the sampling frequency must not be
less than twice that of the highest frequen-
cy being sampled (F; > 2BW). Fig. § il-
lustrates why this is true. The relationship
between the sampling frequency and the in-
put frequency is essentially the same as that
between the RF and LO frequencies in a
receiver. Sum and difference frequencies
are generated. Consequently, if the input-
signal frequency and the sampling fre-
dquency are too close together, unwanted
signals or “images’’ will appear at the out-
put of the system when the signal is being
reconstructed. This is a process known as
“aliasing.”

>
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Fig. 5 — Undersampling of the band-limited analog signal shown at A resulis in overlapping of
higher-order spectra as shown at B. This is calted aliasing. Once aliased components have been
generated, it is impossible to separate them from the originat signal.
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Fig. 6 — A low-frequency sine wave results from the undersampling that causes aliasing. Note
that the sampling pulses define this low-frequency waveform as well as the higher-frequency

undersampled wave.
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Fig. 7 -- Quantization error {Q,) from a
successiva-approximation ADC is shown.

Fig. 6 shows how this happens. When the
DAC output goes through a low-pass filter,
the resulting frequency is something other
than what was originally sampled. Pay at-
tention to Mr. Nyquist. He’ll keep you out
of trouble. In practice, we usually try to
sample the original signal much more than
twice every cycle to eliminate any chance
of aliasing. .

A DSP system can only evaluate a func-
tion as a series of discrete values. The tool
for obtaining those values is the A/D con-
verter. Think of it as the camera of the DSP
system. The ADC takes pictures of the in-
coming signal by producing a numerical
value at every sampling period.

‘There are many types of A/D converters.
Some are known for the speed at which
they operate, and some are known for the
high degree of signal resolution they pro-
vide. The two most commonly used are the
successive-approximation converter (SAC)
and the full-parallel or *flash™ A/D
Converter.

S0 What 1s Resolution?

There Is a Limit to how closely an ADC
can approximate a given voltage level.
Fig. 7 shows why. The ADC approximates
the linear curve by a series of stair-step
values called quantization levels (Q).
Depending on when the actual sample is
taken, the sample can be in error (QJ). I'll
demonstrate the method for determining

24 (117 : 8

just how much error can be expected from
a given ADC.

For example, let’s use a 3-bit A/D con-

verter to sample and quantize a i-V linear
ramp. How close can this ADC come to
giving the true value for each sample? This
is derived by using a simple formuia:
Q. = V/N (Eq. 1)
where Q, is the quantization error, V is the
full-scale input-voltage range and N
{number of quantization steps) = 20 (n =
number of bits of resolution). In our ex-
ample, Q. = V/23 = 1/8 = 125 mV. This
is a significant amount of error. How is it
reduced? Increase the number of bits of
resolution. If a 12-bit A/D converter is
used, the quantization error drops to 244
microvolts! Don’t forget, though, that
speed (and cost!) is a limiting factor. As the
speed increases, it becomes more and more
difficult to provide a high degree of
resolution.

Successive Approximation ADCs:
The Old Reliable Tool

The successive approximation converter
{SAC) has been around for a long time and
is still the most common type of ADC up
to a sampling rate of about 1 MHz. The

name *‘successive approximation’’ stems
from the fact that the converter arrives at
a numerical value by making some in-
telligent guesses until it is satisfied that it
has arrived at the closest answer. This is
similar to the way a midway carnival
worker might guess vour age (providing
you answer the questions correctly).

Fig. 8 shows a typical SAC. it consists
of a single voltage comparator that is
driven by a reference DAC and the input
signal. The DAC forces a voltage at the in-
put of the comparator as the decision range
narrows. The information as to whether the
voltage is above or below the reference is
fed to the output register and appears as
a coded value of the input signal.

Let’s walk through the Fig. § example,
and I’ll explain just what is going on. First
of all, the sighal must be held at some con-
stant value to give the SAC an opportuni-
ty to do its work. A sample-and-hold (S/H)
circuit is used. The S/H circuit is a relative-
ly simpie tool. It functions like a switch and
& capacitor between the incoming signal
and the A/D. In the sample mode, the
switch closes to charge the capacitor. At the
instant the hold command is given, the
switch opens and the most recent signal
voltage remains across the capacitor.

Once the S/H circuit has done its job,
it’s time for the SAC to go to work. The
D/A converter in the SAC is programmed
to produce a voltage equal to one-half of
the full-scale ADC measuring range. The
comparator decides whether the input is
above or below that level, In Fig. 8, the in-
put is above the DAC value so a “‘one” ap-
pears as the first coded value. Next, the
DAC increases the reference by one-half
the previous amount. Now the input is
below the reference and a *‘zero’’ appears
as the second coded value. The DAC now
drops the reference in an attempt to get
closer to the input. You guessed it: The
amount is again one-half the previous
change, The SAC continues this process
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Fig. 8 — The block diagram of a successlve-approximation analog-to-digital converter.
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until it can no longer divide the previous
step in half, Then it sends the result to the
output register.

Keep in mind this bappens very fast. The
SAC in Fig. 8 must make a decision nine
times for every sample it provides. There
are factors that limit the speed of an SAC.
Remember that the signal must be held con-
stant while the SAC works its magic, The
higher the incoming-signal frequency, the
harder it is for the S/H circuit to acquire
and maintain this value. [t follows then that
the higher the speed of the 5/H the higher
the price tag!

The next problem is that of generating
the reference for the comparator. The DAC
takes time to settle at the right value each

time it is commanded to change. Conse- .

quently, the faster the clocking speed, the
more significant the settling time becomes,
There are also limitations as to how fast the
controller can output its instructions and
how fast the comparator can provide a
valid outpat,

Flash ADCs — Blinding Speed iz a
Small Package
I'll bet you’re asking yourself, “*Gee

whiz, it sounds like this SAC is siow. How
can 1 get rid of the DAC and the S/H cir-
cuit altogether?’” Have [ got a device for
you! It’s called the Flash A/D converter.
Yes, the name flash comes partly from its
ability to work in a hurry. TRW makes a
6-bit flash converter that gives an answer
every time it receives a clock pulse. By com-
parison, the SAC needs a clock pulse for
every bit of resolution it provides. ‘The flash
ADC eliminates the need for an 8/H cir-
cuit and reference DAC by providing a
comparator for every quantization leve] ex-
cept one (2 — 1 comparators). The Q Jevel
that does not require a comparator can be
the zero or full-scale point depending on
how the reference is applied.

Fig. 9 shows the architecture of the Flash
A/D converter. One side of all the com-
parators is connected to the signal input.
The other side is connected to a voltage
divider chain that is fed by the reference.
The reference is equal to the input signal
peak-to-peak value.

The flash ADC performs a quantization
in a relatively simple manner. When the
rising edge of the clock arrives, the com-
parators quickly latch in a one or zero state
depending on whether the input signal is
above or below its reference point at that
instant of time. The comparators that are
referenced above the input signal remain
turned off, representing the zero state.
Those below the input signal level turn on
and become a one. This creates what is
known as a *‘thermometer code.” After the
falling edge of the clock pulse, the ther-
mometer code is converted to a binary
code. The number of bits in the code is
equal to the number of bits of resolution.

To prove this we can evaluate the
number of bits with the equation

n = log Q/log 2, or (Eq. 2)

n = log; Q (Eq. 3)
where Q is the nurnber of points in the ther-
mometer code (which equais the number of
quantization steps),

Confusing? Just remember that the flash
ADC can give an answer every time it
rveceives a clock pulse and that it requires
20 —1 comparators to perform its assigned
function. What is significant is that every
time the number of bits of resolution in-
creases by one, the number of comparators
doubles. A 9-bit {Tash ADC has 511 com--.
parators, How can that many comparators
be made to behave alike? This was not
practical until the advent of fine-geometry
integrated circuits, The 6-bit, 100-MHz
ADC I mentioned has feature sizes as small
as one micron. {Micron is short for
micrometer (pm) or 10-6 m, | um =
0.00004 in. — Ed.]

D/A Converters Bring Us Back to the
Analog World

In just about every DSP system, there is
November 1984 25
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Eig. 11 — An Ri2R ladder DAC emplays two resistor vaiues (R and 2R) and current sources of
aqual magnltude to produce a binary-welghted analog output in response to digital inputs.

a requirement to return the processed in-
formation to analog signals. Ac-
complishing this requires a D/A converter,
often referred to as a DAC. To a DSP
system, the DAC is the movie projector.
How does it work? Take a leok at Fig. 10.

As you can see, the DAC is not an ADC
in reverse. The DAC is made up of a col-
lection of current generators that feed a
sumsming node. The first current generator
value is equal to the smallest guantization
jevel specified by the number of DAC
resolution bits. This is also called the least
significant bit (LSB). Each successive cur-
rent generator increases by a factor of two
to the value of the most significant bit
(MSB), which equals one-half the full-scale
output range. The output is fed to an
amplifier that may be configured as either
a current buffer or a current-to-voltage
converter.

What Fig. 10 does not show is that all
of the current generators are tied to a com-
mon reference. This presents a problem. As
the number of bits increases by a factor of
one, the current in the L3B generator gets
smaller by a factor of two. Accuracy
becomes the limiting factor. It can be im-
proved by using an R/2R ladder as shown
in Fig. 11. Now all of the current generators
tnay be the same value. The limitation on
the accuracy of the DAC now rests on the
quality of the resistor ladder and that’s
where 1C technology comes in. Because of
the uniformity of geometry and metaliza-
tion that ICs can provide, DACSs can now
provide accuracy down to the picoamp
range.

Anatomy of a Glitch

The major limitation to the speed of a
DAC is its ability to move quickly and ac-
curately from one Q level to another. With
current switches turning on and off, it takes
time for the DAC to settle on a value. If
the settling time is longer than the sampling
interval, the accuracy will be poor. But
there is a bigger problem connected with
current switches. [t’s called the “glitch.”

Look at Fig. 12. Here I have drawn the
output waveform of an 8-bit DAC. If I'm
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not careful I can generate a lot of error.
‘The problem centers around what happens
between code 127 (binary 01111111) and

GLITCH

AT LI 1

TIME

Fig. 12 — A graph showing a “glltch” that can
ocour if the current-switch timing in a DAC is
incorract.
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Flg. 13 — Available in 8, 9 and 10-bit versions,
TRW LSI Products TDC1016J provides a
voltage output at 20 million samplesfs, It
operates with either TTL or ECL inputs and
has differential phase error of 0.5* and dif-
ferential gain emor of 1.0%.

128 (binary 10000000). [f the current
switches don’t open and close at exactly the
same time, 1 can get 2 condition where the
code 11111111 appears inside the DAC.
This means that for a brief period of time
P'll get a full-scale output. All I wanted to
do was move from one ( level up to the
next higher Q level.

How can this be eliminated? There are
two commonly used methods. The first in-
volves putting an S/H circuit at the output
of the DAC and only allowing the output
to change when everything has settled on
the proper value. The second method in-
volves the use of {C technology. Special
care is taken in the design of the DAC to
make sure that all of the lines going to the
current switches are the same electrical
length and that all of the current generators
are identical. A master/slave register is
placed at the DAC input to make sure that
each bit in the coded word arrives at the
current switches at the same time. Data
buses can generate their own errors. Fig.
13 shows how all of this comes together.

One final note before moving on. In the
section on sampling theory, I mentioned
that the output of the DAC is a series of
voltage levels that change at the speed of
the sampling frequency. Fig. 14 shows how
a DAC reproduces the linear ramp dis-
cussed earlier. Some DACs will hold the
last value until it is time to change. This
fills in the holes all right but it still does
not reproduce a smooth, continuous out-
put. Fortunately the solution is simple. A
smooth curve can be accomplished by
adding a low-pass filter to the DAC output.

Number-Crunching is the Domain
of the MAC

Next to the 16-bit microprocessor, the
husiest little piece of silicon I’ve yet run
across is the Multiplier/ Accumulator. In
the analog realm, the MAC might take the
shape of a gain control, 2 modulator or
even a doubly balanced mixer. The MAC
is the basic arithmetic building block of a
DSP system. It performs arithmetic with
binary numbers from the ADC, memory
or other processing components within the
system, Its output is fed to a DAC, more
memory, or even other processors such as
large computers or highly sophisticated
arTay Processors.

! mentioned binary arithmetic. This
means that the number system the MAC
uses contains only two digits, 1 and 0.
Although it may seem a little odd, it works
much the same way as our decimal system.
Let’s have a l[cok. I'l multiply two
numbers using both binary and decimal
notation.

Decimal Binary

5 101

x6 x40

30 000
101

a1

11110 (16+8+4+2+0 = 30}
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Fig. 14 — A DAC output isn't continuous
because the device accepts a finite number of
discrete input values and produces propor-
tional outputs.

You can see that the procedure is the
same for either number system.

But how does the MAC get the answer?
It doesn’t have any fingers or toes! It
uses a large array of AND gates and adders
arranged to perform the arithmetic much
in the same way as is done with paper and
pencil. You don’t believe that an anp gate
is a multiplier? Look at Table 1. The AND
gateis set up 50 that A x B = ., The truth
table for an aND gate is shown in Table 1.

1t really is that simple. The challenge that
faces the integrated-circuit designer is ar-
ranging AND gaies and adders in such a
way that 16-bit numbers can be multiplied.

Understanding how the MAC works in-
side is nice, but what is really required is
knowing how to use it as a tool. About 80
to 90 percent of all the arithmetic opera-
tions required in a DSP system require the
multiplication of two numbers and the
summing-up or “‘accumulation” of the
results.

Fig, 15 shows how this is done. Binary
numbers are loaded into the X and Y
registers and fed to the multiplier array.
The product of the two numbers moves
into the accumulator, where it is added to
the previous product and so on. When the
time comes to report the results, the out-
put is enabled and the results are passed in
the form of a most-significant product
{MSP), a least-significant product (LSP)
and an extended product (XTP). For the
sake of the user’s convenience (and
sometimes the chip designer’s, too) the out-
put of the MAC is divided in half. The
MSP is the upper half of the product and
the LSP is the lower half.

Sometimes the MAC will have a few
extra bits cafled the XTP. The reason this
is required is that when a lot of accumula-
tions are performed the resulting product
gets larger than the number of bits available
in the output register. These bits can
overflow into the XTP and not be lost.

By the way, there is another device that

Table 1
AND Gata Truth Table

- -0

x
X
x
X

-k O

aa

oo o

is a subset of the MAC and is simply called
a multiplier. It contains the same
multiplication array as the MAC but does
not have the accumulator. This device is
ofien used to precondition the data coming
into the processor or to be used as a piece
of a much larger and more sophisticated
number cruncher,

There’s Much More to Come

I’ve given you a thumbnail skefch of
DSP and ijts three basic building blocks:
That’s enough for now. As the technology
advances and prices fall, many DSP ap-
plications to Amateur Radio will develop.

In the future, you will be hearing about
things such as direct synthesis and
demodulation of S5B and how to set up a
personal computer as a digital spectrum
analyzer using the fast-Fourier transform
(FFT) algorithm. In the meantime, if you
want to get into the meat of DSP z little
further, 1 have included an information
reference list.
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The Smith Chart

in BASIC

Tired of struggling with Smith
Charts? Mired in dots and circles? :
This BASIC program will help you

find out what's really happening

at the antenna.

By Crawford MacKeand,* WAJ3ZKZ

hen working on an antenna
W system, sooner or later you’ll

discover that you really need to
know what is happening at the antenna
feed-point terminals. Sometimes you can
place a noise bridge at the antenna feed
point, and sometimes a more convenient
point may be a half wave from the antenna
feed point. In general, Murphy is likely to
cnsure that it’s raining, the transmission
line is 0.61387 wavelength long, it’s night-
time, or any of a number of other things to
discourage you from doing what should be
done. Since there’s only a piece of transmis-
sion line between you and the antenna, how
come you can’t *‘simply’” calculate what’s
happening up there? If vou’ve ever tried it,
you know it’s not that simple.

‘There are plenty of textbook
transmission-line equations, but if vou try
to use them, you will discover a number of
distressing realities. First, working with
hyperbolic functions is not most hams’ idea
of a relaxing hobby, Second, when you
throw in the vector relationships that apply,
you will probably throw in the towel with
them. Finally, and by no means least, most
sources present us with equations that have
been set up to use information in the forms
that usually apply (o telephone-cable
systems: resistance (ohms/mile), induc-
tance (millihenrys/mile), capacitance
(microfarads/mile) and leakage conduc-
tance (mhos/mile). Not friendly at all!

The Smith Chart

In 1939, Philip Smith published the first
of several articles in Elecfronics describing
a new praphic technique for solving
transmission-line problems. The techniques
available on the Smith Chart open up all
sorts of incidental benefits, too. For

*115 Bouth Spring Valley Rd., Greenvilie,
DE 19807
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Table 1

Smith Chart Transmission Line
Calculations by MULTIVEC

Qperating frequency: 5 MHz

Transmission line physical length: 100 ft.
Nominal characteristic line impedance: &) @
Line attenuation (dB/100 ft at 10 MHz): 1
Velocity factor: 1

Line dielectric power factor: 0

Terminating impedance resistance: 25 {1
Terminating impedance reactance: 0 O

Freq. AiniRterm XiniXterm SWRini  AflAs
(MHz) (ohms) {ohms} SWRterm (dB}
8 20.053 1601 1.79 0.707
25 0 2 0.856
& 40.012 22661 177 0.775
25 Q 2 0.935
7 79.812 19218 176 0.837
25 4] 2 1.007
8 65.436 -29514 175 0.894
25 1] 2 1.074
2] 3434 -~ 18037 1.73 0.949
25 0 2 1.137
10 29,368 Jie8 1.2 1
25 0 2 1.196
i1 42538 22917 1A 1049
25 0 2 1.252
12 80.26 1485856 1.7 1.095
25 0 2 1.308
13 61,751 -27.953 1.69 1.14
25 0 2 1.357
14 34.214 ~ 15719 168 1.183
25 4] 2 1.408
15 30.478 4.7068 187 1.225
25 0 2 1.453

instance, you can easily see the effect of
matching impedances, and that is a real
plus. I have to admit, however, that graphic
methods of calculation are not my strongest
point. Have you ever tried to work out a
series of matching-network problems, or
solve for differing antenna impedances or
line lengths and found vourself inextricably
lost in a maze of multicolored circles, lines,
arrows, notes and marks? I have! Since |
have a background in telephone-cable
transmission systems, and had an antenna
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project coming up, the next job elected
itself with little opposition: [ would write
a BASIC program to replace Mr. Smith’s
chart, That’s where MULTIVEC started.

MULTIVEC

This program originated with a fun-
damental mathematical equation and grew
in size as I tackied each phase of develop-
ment. I began by calculating resistance and
reactance, then SWR ai the near (shack)
and far (antenna) ends and, ultimately, the
matching networks. The program listing is
given in Fig. 1. This program is heavily
dependent on a wvector calculation
subroutine (see Fig. 2) that was developed
initially to solve the problem of matching
networks. An example of MULTIVEC out-
put is shown in Table 1,

Inpur Data

When you first start using MULTIVEC,
it asks a number of questions about the
transmission line you are using, the load
that’s connected to it, and the frequency
of operation. The program then gives vou
the option of taking a single answer for the
parameters vou have entered, or a range of
answers for variable input quantities such
as the cable length, its impedance or even
its power factor.

Cuable data is often presented in forms
that look nothing like what the formula ex-
pects to see, It is often also given in
graphical or tabular form for all the fre-
guencies you are most unlikely to use! It
bothers me to have to select values from
a small graph when tables give me a feel-
ing 1 am being more consisient.

The ARRL Anfenna Book offers an
equation that enables the computer to use
the attenuation data quite easily, and
the program is set up to request this
information for 10 MHz, which is one
of the frequencies normally given in
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Fig. 1 — MULTIVEC program listing.
Novembaer 1984 0




Fig. 2 - Vector subroutine tow chart. The
heart of the MULTIVEC program is its
vector calculation routine located in lines
2800-2990. A call to this routine begins
with an inspection of the variable, I. I
tells whether the calculation is beginning
with polar data and ending with Cartesian
data or vice versa. 12 defines what action
is needed: add, multiply, divide, ete.

TRUE

THUE
e

rLOSE
N
FRAGR

CONDITIONAL
PANCH

GPERATION

I

v

-3

|

!

I

|

I e

I 0L 5

! o=m

!

|
. : .
-~ I &

| W}

END dige RETLHN
-\ DATA

transmission-line catalogs. MULTIVEC
interprets this data for a number of fre-
guencies, but it is sensible to patch the
program to accept the 100-MHz attenua-
tion values given in the cable catalog if you
are going to use the results at VHF.

All the other data is input in conven-
tional units of ohms, feet, megaheriz and
s0 on, and default values are entered for
a few ‘‘strange”’ numbers that need to be
taken into account - where do vou find
the ioss angle for R(G-58 coaxial cable, for
instance?!

'Notes appear on page 3t.
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i.et’s say you have done all the hard
work (or vou have the results of someone
¢lse’s hard work) and vou know the im-
pedance of your antenna versus frequen-
cy. There is a feature in MULTIVEC that
allows you to input this information as a
data file and calculate and dispfay the
various parameters.

Graphic Output

‘This subroutine stores all the calculated
output data and reorganizes it in such a way
that it can be used to draw a graph of any
of the calculated guantities against the
variable quantity. Samples of MULTIVEC

graphic output are shown in ¥ig. 3.

bising MULTIVEC

MULTIVEC i3 written in a widely used
BASIC dialect (Microsoft™ MBASIC),
and is configured for use with a Heath H19
terminal. Although the graphic subroutine
does use some of the special features of the
H19, the program can be adapted for
use on other computers.?

The program requires a computer with
64 kbytes of RAM. Program run time is
typically about a minute, [t’s a iot faster
than doing the same work graphicaily, and
spectacularly faster than doing the calcula-
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Fig. 3 — Resistance (A} and reactance {B) plots created by MULTIVEGC.

Vector Subroutine Flow Chart
Example

i.et’s follow a typical flow of data
through the chart. This particular example
- will define Cartaslan input, polar output
and arithmetic division.
In line 2810, K and (2 are separatad from
t, and 11 Ia checkad to see that it is a 0, 1
 or 2. The data is routed to line 2820 since
M= 1and |1 = 3 are both FALSE. The
. next three branches are all FALSE, 80 the
cata falis through to lines 2020 and 2030
whare it is converted to polar notation for
_ the required division. At line 2860, the in.
dicatar {2=2 |8 recognized and the division
takes place. (In vector division we divide
the magnitudes and subtract the angies.)
At [ina 2900, the polar-to-Cartesian conver-
sion is bypassed since we have asked for
polar output, and controt retuims o the
main program from ling 2000.

tions by hand, even with a calculator.
MULTIVEC enables me to analyze
transmission-line systems that are
altogether too laborious to handle by con-
ventional graphic methods. The conve-
nience of the speedy result makes antenna
system work much more palatable for the
enthusiast and more feasible for the non-
mathematician. I hope this program will il-

luminate some of the areas I have found
50 tiresome. Good Iuck with your next
antenna project — the only problem you’re
liable to have is finding 2 box large enough
to hold all the printouts!

APPENDIX
The Equations

These are the formulas used in developing this
program, Details may be found in references 2,
3 and 4.

The fundamental transmission-line equation is

(73 cosh v + 74 sinh ~F)
2z cosh 4f + z; sinh )

7y = Fo qu. 1

where

2z = characteristic line impedance (in chms).

7, == input impedance (in ohms),

7y = load impedance (in ohms).

v == line propagation coefficient per unit
length.

£ = physical line {ength (in same units
a8 ).

In raw form, the fundamental relation for line

attenuation is given as
R G

(Y ¥ e + pa— Zo

27, 2

where
a = attenuation {nepers/m),

(Eq. 2)

(Note: 1 neper = 8.686 dB)
R = cable ohmic resistance (ohms/m).
Zgy = characteristic cable impedance (ohms).
G = cable leakage (5/m)

{Note: 5 = siemens, the unt of

conductance; formerly mhos)

A more useful form of this equation is found
in references 6 and 75 this is used for the
estrapofation from base frequency (usually
10 MHz) to the working frequency

G3 = (A/3.162 - 8,791 P/V)/F + 2.7BEP/V

(Eg. 3)

where

G3 = attennation in ¢R/100 ft of cable

at the frequency ot interest.

= line attenuation at 10 MHz.
line power factor.
= line velocity factor, typically 0.66 for
coaxial cable, 0.98 for open-wire line,

= frequency of interest (MHz).

<o
i

In reference 4, I found a formula suitable for
calcalating the additional line loss caused by
SWR:

dB

pdof o KT a-2af )
(Ea. 9

foss = 10 lo —
g'“( -

where
af = total end-to-end line attenvation in
nepers, when pertectly matched.
K = reflection voefficient on the line at the
input.
(See The ARRL Antennu Book, p, 3-4.)

Notes

mm = in % 254 m o= ftox 0,3048

‘I can provide programs on disk to run under HDOS
or CB/M? 80 {(CP/M 2.2). The disks can be 8-inch
S3SD (standard IBM 3740 format) or Heath
Sli-inch, single-density, hard-sector (10}, Price
including postage is $35 for either format.
(The ARRL and QST do not warrant this offer.)
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Improvisation, and
Finding Parts

Mail-order components are available in
proliferation, but some amateurs believe
that parts are impossible to find. Perhaps
the key fo success in project completion
is knowing w#ere to look for

those elusive items.

By Doug DeMaw,* WI1FB

As [ write this page, 1 can see a

Fi-completed 2-meter exciter strip that
is waiting for three parts before I can finish
the assembly. Strangely, a pile of bargain
catalogs is within reach, but I am too
lethargic to plow through them in quest of
the missing components. it’s just toe hot
and humid to get excited about the project.
Well, this is one poor reason for not com-
pleting my workbench assignment.

Some of you may never get as far as the
wiring of the first stage of a circuit —
simply because you have become apathetic
about the parts-procurement **problem.™
‘You may have concluded that it’s easier to
spend more money and be happy with gear
of commercial origin. Although that ap-
proach is certainly an expedient, it cheats
the ham (especially the beginner) from en-
" joying the pleasures of building and using
homemade equipment.

If we don’t build, it’s unlikely that we
will learn much of value to apply in the
eourse of operating a station or putting one
together, Our strength comes in part from
practical experience when it is time to
upgrade our license class, The so-called
A" (appliance operator) may fail the
exam, or might need to study the license
manual over and over in order to absorb
enough understanding to pass the amateur
test. It is easy to avoid experimenting and
building by saying, *‘I’d build something,
but parts are impossible to find.”” | have
also heard (many times) the comment, *‘I'd
{ove to build something, but [ don’t under-

l t's 92 ° today, and the bumidity is 68%.

*ARRL Contributing Editor, P.O. Box 250,
Luther, M| 49656
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stand anything but tubes,”’ Chances are,
that person knew nothing about tubes when
first licensed, but was so eager to experi-
ment that the needed knowledge came via
the “learn by doing route.” Therefore,
jearning to work with semiconductors can
result in a similar technical education. We
must realize that this is the semiconductor
era, and parts for circuits that use these
devices are of widespread availability at
modest prices. 1n fact, 1 think that more
parts are available at lower prices than ever
in the history of Amateur Radio. We can
thank the burgeoning technology and
manufacturers® overruns for this!

\3 WHERE'S THE
PARTSY

Some Background

In bygone days, we hams dealt with
large, central, mail-order outlets, such as
Allied Radio, Newark, Burstein-Applebee,
World Radio l.abs and a host of others.
Practically anything we needed for a proj-
ect could be obtained for fair prices from

those sources. Also, most cities had one or
more local ham outlets that carried myriad
parts for the experimenter. At one time, the
practice of building station gear was the
preferred rule rather than the exception. As
an outgrowth of such activity, we vould
engage daily in stimulating and educational
conversations over the air, It was great!
Sadly, we seem to have a continuous race
today toward acquiring the latest store-
bought gear with the largest number of
features. { have fallen prey to that fever
myself, at least to some extent, for | could
never hope to build a complex transceiver
as cheaply as T can buy one, and I dare say
it would be 10 times as large as the com-
mercial counterpart! Nonetheless, L still like
to deslgn and experiment, and much of the
accessory gear in my station is home con-
structed. All of my portable equipment is
also homemade. For this reason, [ keep a
very large collection of parts catalogs on
hand. I will include a list of my suppliers
later in this article.

Unfortunately, we no longer have the
corner parts store, nor do we have the big
mail-order houses. Something went awry
a few vears ago, and cconomic chaos
seemed to sirike those operators. The
amateur market became of no value to the
big suppliers, owing to the exponential
decline in home construction of ham gear.
This affected the market, while TV repair
shops became the focal point of the parts
dealers. That, plus high minimum-order
fees, ruined the amateur’s chances for buy-
ing by mail. Another phenomenon took
place: back orders galore! In order to keep
a large catalog inventory, the distributor
found it necessary to “*work with someone
else’s money,”’ 50 to speak. Drop shipping



from the factory came into being, thus
enabling the distributor to avoid stocking
certain items. Weeks or months would
elapse (and still do!) before the customer
received the parts, even though they had
been paid for! Because of these problems,
it is not hard to understand why some hams
have tossed in the towel and gone the com-
mercial route for ham gear.

Radio Shack represents the remaining
bastion for small parts from the *‘corner
store.’” But, most of the items are im-
ported, and not too many are applicable
to transmitter or Transmatch building, in
particular.

This not-so-lighthearted dissertation is
meant for the beginners to Amateur Radio.
It is offered to help you to understand what
has happened and why things are a bit
tough these days when we try to collect
enough component parts for a workshop
job.

01d-Style Parts

I am guilty, perhaps, of introducing a
misnomer when { refer to some com-
ponents as ““old-style parts.’” The fact of
the matter is that many of them are also
modern-day parts, but not too easy to find
or afford. | speak specificailly of
transmitting-grade variable capacitors,
rofler inductors, large knobs, big RF
chokes and sockets for transmitting tubes.
it boils down to a cartel style of vending
for some outlets. For example, one estab-
lished manufacturer of variable capacitors
bought out the E. F, Johnson and Ham-
marlund rights to produce variable
capacitors. I have never been successful in
finding out how one might buy one or two
items from that firm. The James Millen
transmitting variables are available from a
New England dealer by mail, but the price
for large capacitors has become more than
the pocketbook can bear!' The cost of
labor and limited production runs has
created the high prices, The same is true of
the receiving-tube industey. Be sure you
have a strong heart before you try to pur-
chase a 12AT7 or 6Ve tube! However,
there is at least one source of tubes at
reasonable prices.?

Luckily, Fair Radio. Sales, in Lima,
(Ohio, has remained alive with its WWII
surplus parts. All manner of transformers,
composite transmitters and receivers, and
variable capacitors are available from this
firm (a large catalog, too). The rest of the
true surplus dealers of major magnitude
seemn to have dried up and vanished, except
for John Meshna Co. in Massachusetts.

Ham flea markets {Dayton especially) re-

main solid sources for nearly any elec-
tronics component we can envision, and
prices are usually within reason. If you
need large, hard-to-find parts, try running

‘Notes appear on page 34.

some Ham Ads in QST I'm willing to bet
that some amateur has just what you need,
and would be delighted to get rid of it. This
applies also to service manuals and collec-
tor’s items.

'The Fine Art of Improvising

Amateurs of yestervear were known for
their ability to improvise when they needed
an unavailable part, or if they were a bit
strapped for hobby money. That quality
seems to have dwindled in recent years also.
Hams were inveterate substitutors when
building a piece of gear. Many panels were
tashioned from Masonite® or plywood. |
have seen an antifreeze can used as a
cabinet for a 2~-meter transmitier — and it
lIooked nice with wood-grain contact paper
on it. I have personally used numerous
metal recipe-file boxes as enclosures for
equipment. They are readily available and
inexpensive. Some of you who are reading
this article have used bread and cake pans
as chassis (1 did it alsol), and found them
to be entirely suitable. The variety stores
today abound with items that can be used
in our ham-radio work, including plastic
devices that serve well as open-wire feed-
line spreaders. Aluminum cookie sheets are
excellent as stock metal for bending small
chassis or making panels. Galvanized-iron
furnace ducting is easy to work with, and
it is not expensive. 1t’s no trick to form a
cabinet from that material, and the seams
will take solder nicely. A coat of spray
paint will provide the finishing touches.
Cutting can be done with a saber saw or
a Dremel table saw.

HEY, FRARK, WE SHOULL?
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Copper-clad PC-board material can
often be sheared with a heavy-duty paper
cutter if you don’t mind sharpening the
blade now and then, The cut sections can
be soldered together to form a small chassis
or cabinet. What simpler way could there
be to obtain a custom-size cabinet in a
hurry? An attractive covering for any
homemade cabinet of this type can be made
from scrap pieces of Formica.® 1 have had
no trouble securing boxes of scrap Forntica
picces from building contractors after they

completed a job. I attach the Formica by
means of contact cement and C clamps. In
fact, I know some amateurs who use For-
mica in place of PC board. They glue strips
of thin hobby copper to the Formica to
create circuit-board foils.

Another source for small equipment
enclosures is Band-Aid? boxes. 1 once built
a QRP transceiver inside one of the larger
boxes. The panel was recessed sufficiently
into the box to allow the cover to be closed
when the unit was not in use. The open
cover served as a foot to tilt the unit up-
ward when I was using if. A rubber band
around the box (the long way) and the lid
prevented the open lid from closing.

Improvisation applies to many areas of
radio construction. For example, plucking
plates from a too-large variable capacitor
will bring the capacitance value down to a
more workable value. Extracting every
other plate from a closed-spaced variable
capacitor will increase the effective power
rating in terms of breakdown voltage. My
first homemade CW rig contained two
broadcast-band receiver variables that had
been modified to 100 pF each by pulling
plates. The added spacing between the
plates handled my 350-W power level
without mishap.

Parts Substitutions

There seems to be an inherent fear
among some equipment builders when it
comes to substituting one part for another.
To be sure, some critical circuits need the
exact part specified. Ezamples are the cofn-
ponents in tuned circuits and parts where
small tolerances (such as 1%) are shown on
the schematic. Except for these critical
places, most circuits can tolerate departures
up to 20% from the rated value.

There are even some instances in which
the value can be changed by as much as
10:1 without any serious effect on circuit
performance. RF chokes and bypass
capacitors usually fall into this category.
Thus, if the circuit calls for 2 I-mH RF
choke, try a 2.5-mH choke, if you have
one. Similarly, if your circuit specifies a
0.01-uF bypass capacitor, you should be
able to substitute a 0.1-uF capacitor with
no adverse effects. In these cases, the best
rule is to go to the nextdarger value
available.

Transistors can be substituted in many
cases. Let’s say vou need a 2N3904, but
have none. A 2N2222 will do the job
in good style with no circuit changes. I
can’t adequately stress the value of a
semiconductor substitution booklet for the
builder.

One must be cautious when substituting
semiconductors, respective to the upper fre-
quency limits when working at HF and
above. Always check this specification and
also the power rating first. The safe rule
is to use a substitute with the same or
greater f and power rating. The worst
that can happen is excessive gain, which can
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. Suppiiers with Catalogs?

All Electronics Corp., 805 S, Varmont
Ave,, Los Angetes, CA 90006, tel.
213-3680-8000

BCD Electro, PO, Box 30119,
Richardsen, TX 78083, tel. 214-690-1102.

Gircuit Speclalists, P.O, Box 3047,
Scottsdale, AZ 85257, tel. 1-800-528-1417.

Diamondback Electronics Co.,

© P.O. Box 12085, Sarasots, FL 33578, tel,
813-953-2820.
" Digh-Key Corp., P.O, Box 877, Hwy, 32
South, Thief River Falis, MN 58701,
tel. 1-800-346-5144.
' Fair Radio Sales Co., P.0O. Box 1105,
. 1016 E. Eureka St., Lima, OH 45802, tel.
. 419-223-2196,

Jameco Electronics, 1355 Shoraway Rd.,
Belmont, CA 94002, tel, 415-592-8097.
Marlin P. Jones & Assoc.;
PO, Box 12885, Lake Park, FL 33403,
tal. 305-848-8238,
Mouser Electronics, 11433 Woodslde
Ave., Santee, CA 92071, tel. §18-449-2222,
Spactrum Electronics Parts,
5032 Market Si., Philadelphla, PA 19138,
tel. 215-472-0369.
Surplus Electronics Corp., 7284 NW.
54th S&, Miami, FL 33186, tel. 305-887-8228.
Surplus Sales, 2412 Chandler Ad,,
Balievue, NE 68005, tel. 402-733-3180,

*The author and OS7 in no way endorse any of {hesae dealers.

lead to instability. But, instability can be
cured, so don’t worry.

The Cnrrent Crop of Small Dealers

Many of you will be amazed to learn how
many small surplus-parts dealers we have
in the USA at this time, We don’t hear
about all of them because not all dealers
buy magazine ads. I stumbled upon a
number of them by accident, and heard
about others from associates. I am amused
when comparing prices for a given item as
| browse through the catalogs. Certain sup-
pliers, although they claim they are selling
surpius, charge more for a part than if it
were purchased new. Others ask enly, say,

10% of the standard market value. I need
not tell you which of the dealers get the
bulk of my business! I'll let you send for
the catalogs that the following dealers pro-
vide, then be the judge of which one is fair
or not! If I have left out any similar dealers,
[ would be happy to have their catalogs for
use in a future article reference. Neither the
ARRL nor I endorse any of the dealers in
the list. But, I have never been ripped off
by any of them in my personal dealings.

In Conclusion

Periodically, I like to cover the subject
of parts procurement in ST, recognizing
that a new crop of readers shows up every

5o .y e . - Y
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few vears. To those of you who have read
my diatribes about the parts and their
limited availability, [ have tried to offer
some new slants in this article.

Perhaps a [ook through the catalogs that
can be obtained from the list | have pro-
vided will inspire vou to warm up that
soldering iron and try some new ideas. A
final word of warning about mail ordering:
Ask for a refund on those items that must
be back ordered. If not, some suppliers will
ship vour order in dribbles, and you may
get stuck with more than one UPS or Parcel
Post fee! I mark my order blanks in red ink
to read, ‘*No back orders, please.”

Notes

'RadioKit Co. (see (ST ads for details).

“Lindal Tube and Transistor, Inc., 604 Market 5t.,
Newark, MNJ 07105 (no phone orders; $15 minimum
order). JRE]

Strays

QFX: THE ARRL EXPERIMENTERS’
EXCHANGE

(2l Wonder what you've been missing by
not subscribing to QEX, the ARRL
newsletter for experimenters? Among the
features in the October issue were:
« | Inderstanding the makeup of LCDs, in
Part | of “Liquid-Crystal Displays: An
Established Bxample of Molecular Elec-
tronics®? by Dr. 1. A. Shanks
» A detailed report on routine packet-radio
meteor-burst contacts on 6 meters beiween
jowa and Maryland, by Robert J.
Carpenter, W30TC
» Advice on ““A Remote Terminal for your
T1-99/4A Micro,”” from John S. Davis,
WB4KOH

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 out-
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side the U.S.; write to Headquarters for
details.

NAPLPS RTTY GRAPHICS.

I The September 1983 issue of QST car-
ried an article about a graphics code using
the North American Presentation Level
Protocol Syntax (NAPLPS). This system
provides high-resolution text and graphics
video displays. Normal RTTY methods can
be used to transmit the ASCII files used to
draw the graphics. Several firms have
developed microcomputer software and
hardware to decode the information. IC
manufacturers are beginning to market
complete decoder chips. A revolution in
computer-graphics transmission is brewing,

What have amateurs been doing with this
technique? Have you conducted any ex-
periments with this new technology? Have
you developed any circuits that make use
of these NAPLPS ICs?

We at QST would like to hear about your
efforts. Send a brief (one or two page)
outline of vour work to Paul Rinaido,
W4RI, Manager, Technical Department,
ARRL, 225 Main St., Newington, CT

06111. — Larry Wolfgang, WA3VIL

STRAY HINTS

[ *Strays’’ are those interesting fillers
used when space allows in QST. Think you
have an item with Stray potential? Here are
some hints to help vour submission become
one. {1) Be sure the information will be of
interest to most readers of QS7. (2) Sub-
mit your material before deadline — the 8th
of the second month preceding desired
publication (i.e., arrive at Hg. before
November 8 for January QS7). (3) Any
photographs you send should be good
quality, black-and-white glossy prints.
Color prints, slides and instant photos do
not usually reproduce well.

items submitted are normally
acknowledged, but that doesn’t necessari-
ly mean that your Stray will be appearing
in QST. We receive far more material than
we can find room for. If you want your
material returned, please include a state-
ment to that effect and an s.a.s.e.

Follow the above hints and maybe your
Stray will find a home in QST — Andrew
Tripp, KALJIGG



The Effect of Real

we will consider the radiation patterns

from quad and long-wire antennas. You
have learned much about the analysis per-
formed by my ANNIE program, and I will
give you a brief expianation of how some
of the program works and the techniques
I used in writing the code.

A cubical quad antenna is one that con-
sists of two, square, [-wavelength loops.
The entire array forms a cube. When
esigning an antenna of this type, it is com-
mon to start with a few basic assumptions.
For example:

1y It makes no difference whether a
quad is fed at the corner or at the middle
of one side.

2} It makes no difference whether a
quad is oriented like a square or tipped up
on a corner, like a diamond.

3) If the quad is oriented like a diaimond
{for mechanical strength)}, it should be fed
at a corner {again, for mechanical
strength).

Intuitively, these principles seem
reasonable, But are they really true? Let’s
take a closer look. Fig, 1 shows the current

I n the concluding part of this series,

tParts 14 of this series appear in February,
April, June and August 1984 QST.

*4397 Luna Course, Liverpool, NY 13088

distribution on a square loop, fed at the
middle of the top side, and on a diamond
loop, fed at the top corner. The arrows in-
dicate the current-flow direction.

We don’t need any equations or even a
computer program to determine if one con-
figuration is better. imagine yourself as a
rare DX station in the far field of the two
quads of Fig. 1. Look at Fig, 1A and you
can see that the current on the top side
flows in the same direction as that on the
bottom side. This means that the radiation
from the horizontal parts add constructive-
ly. Now, look at the sides of the square
loop. The current here flows vertically and
in opposite directions on opposite sides.
This means the radiation from the side cur-
rents adds destructively.

Thus, the sides of a square quad con-
tribute nothing to the main beam. They
serve only to carry current from the top to
excite the bottom side. All of the radiating
{for the main beam) is done from the top
and bottom. Fortunately, the current maxi-
mums are on the top and bottom.

Looking at the diamond loop of Fig. IB,
we see that we actually have two V anten-
nas, one¢ inverted and the other not. As
pointed out in Part 2 of this series, the
horizontal current components (as in-
dicated on the diagram) flow in the same
direction and add constructively, Unfor-
tunately, the vertical components flow in

Ground on

Antennas

Part 5t In the earlier

parts of this series we

learned about the
antenna analysis
performed by the
Annie program. Now
we see some of the

program’s features and

the way it allows you
to feed it the

necessary information.

By James C. Rautio,” AJ3K

opposite directions, and add destructively,
With only the horizontal currents radiating
{in the main beam), the effective useful cur-
rent is reduced to (0.707 times the current
actually flowing in the loop.

T HORIZONTAL
“ | DURRENT

)

- A total

A CURRENT

T

T WERTICAL
CLRRENT

Fig. 1 — The quad can be oriented as a

square (A) or as a diamand (B). In both cases,
the vertical currents cancel, producing
horizontally polarized radiation.
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How does this compare with the square
quad, which loses only the current on the
sides? It turns out that the totai useful cur-
rent on the top and bottom (the area under
the sinusoidal curve) is also 0.707 times the
total current! This suggests that it is indeed
true that diamond and synare quads wiil
radiate equally well.

To double-check this conclusion, I used
a numerical analysis program called
MININEC to analyze a one-element quad
loop.! MININEC uses a technique called
Method of Moments.? All vou need to
specify is how the antenna wires are con-
nected, the feed points and any traps or
loads. MININEC will then calculate input
impedance, antenna currents and antenna
patterns, MININEC was used to analyze
both a square and a diamond quad. Sure
enough, both have the same gain.

It should be emphasized that when
antenna currents cancel, no power is lost,
Instead. the input resistance (or more
precisely, the radiation resistance)
decreases. This causes the antenna current
(by Ohm's Law} to increase just enough to
compensate for the cancelled current, and
all of the power is radiated,

Traproving the Quad

Now that we understand how the quad
works, are there any ways we can make it
better? As a first try, fet’s change the anten-
fna so less current gets cancelled and more
current adds constructively. We can do this
with a square loop by making the top and
bottom longer while shortening the sides.
There will be more horizontal current
(which adds constructively) and less vertical
current (which adds destructively).

When MININEC is used to analyze such
a ‘rectangular’ quad, however, the gain is
iess, not more, than for a square quad,
MININEC also tells us the reason for this:
The antenna input impedance increases
fbecause there is less current cancelling).
More current is [ost from increasing the in-
put impedance than is gained by less
vert:cal-current cancellation. Several rec-
tangular quads were analyzed, and the
results strongly suggest that the square (or
diamond) quad has the most gain of any
recianguiar quad.

Just a Little More Moment

Any loop antenna (such as a quad) has
something known as magnetic moment.
The magnetic moment Is proportional to
the ioop current times the loop area. The
more moment your antenna has, the better
its radiation will be. The rectangle with the
most area for a fixed (l-wavelength)
perimeter is a square. Thus, the square has
the most moment and the most gain, Is
there anv geometric figure that has a
L-wavelength perimeter and more area than

'Notes appear on page J9.
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a square? There sure is, and it’s called a
circle.

MININEC cannot analyze a circular
loop. It can come close, however, by using
an octagonal lcop. MININEC says that a
single octagonal loop will have 0.25 dB
more gain than a square loop. A perfectly
circular loop should provide slightly more
gain. MININEC does not have the capabili-
ty to analyze a two-clement quad. It is quite
possibie that the two circular loops would
provide an additional 0.5 dB of gain.

1t is doubtful that making a circular loop
instead of a square one is worth the trouble
at HF. At VHF, however, where the loops
become small and self-supporting, an ex-
tra 0.5 dB can be obtained rather easily. In
addition, at VHF, losses become impor-
tant. Substituting a circuiar loop will
eliminate losses at the sharp corners of a
square loop.

Seashore, Anyone?

As described, the vertical components of
the quad cancel and the horizontal com-
ponents add. This means that a quad, when
fed at the top (or bottom) center, is a
horizontally polarized antenna. At HF,
horizontal polarization is probably the best
for DX work over average ground. This
assumes that the antenna can be built. It
would be difficult, for example, to build
the horizontal equivalent of three phased
verticals for 80 meters! Thus, quads are
best fed at the top or bottom.

The situation is different if you live near
the ocean. With such a high-conductivity
ground plane, vertical polarization can
work wonders for low-angle radiation. if
your antenna looks out over the ocean, by
all means consider vertical polarization for
any DX you want to work in that direction.
Any quad may be converted to vertical
polarization by feeding it at either side
rather than at the fop or bottom.

There is one problem with vertical
polarization over the near perfect ground
of sea water. A lot of very-low-angle radia-
tion is present, but if the antenna has any
height, there are quite a few nulls at higher
radiation angles. This could cause a
problem for less-distant DX contacts if the
signals arrive on top of one of the antenna
nutls. One way around this is to orient the

antenna for part horizontal and part ver-

tical polarization. Since the vertical and
horizontal polarizations have their nulls at
different angles, one may work (if the
antenna polarizations of the two stations
match) where the other won't. An anten-
nia pattern for a quad with half vertical and
half horizontal polarization over sea water
is shown in Fig. 2. To do this with a quad,
simply feed a square loop at a corner or a
diamond loop in the middle of one side.

L.ong-Wire Antennas and Traveling Waves

L.ong-wire antennas are simple to build;
for that reason they are popular. The
antenna is just a length of wire with one
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Fig. 2 — When the near-perfect ground ot ssa
water is available, an antenna with both ver-
tical and horizontal polarization may be used
to give good coverage at both low and
maderata radlation angles. This particular
antenna is a 20-metef, 3-element Yagi at 35
feet, rotated 45° about the axis of its boom.
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Fig. 3 — Except for the skewing caused by
the traveling wave component, Annie provides
a yulck idea of long-wire antenna pertfor-
mance.

end connected to the transmitter. If you
have a solid-state transmitter, or are unable
to fully load a tube-type transmitter with
this antenna, a Transmatch is useful, If vou
want io get the exposed RF out of the shack
(RF burns are nasty!) a length of transmis-
sion line can be used.

But what does the pattern of a long-wire
antenna look like? Annie provides a quick
first look at the answer.® Annie has the
capability to -analyze monopoles. A
monopole is just one side of a dipole. You
may recall from Part 2 of this series that
two monopoles wers joined at various
angles to analyze the inverted V antennas.
A monopole is assumed to have a
sinusoidal current distribution {just like a
standing wave on a transmission line), with
the current going to zero at the far end.
This is almost exactly the situation with a
long-wire antenna. Thus, we can use a
monopole to analyze this antenna. Or can
we'l

During the development of the Annie
program, I have been careful to compare
Annie’s resuits with those of well-verified
numerical analysis programs, one of which
is MININEC. I got a big surprise when [
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Flg. & — MININEC calculation of long-wire patterns include the traveling wave that causes the pattern to be skewed. These patterns are in free
space, with the long wire along the 0° to 180* line. The teed point is toward the bottom of the page, which causes the patterns to be skewed
toward the top. The length ot each wire is shown. Add 6 dB to all values,
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Fig. 5 ~ The current distribution along a 1.25-waveiength-long wire, with a 1-volt scurce. The

decreasing phase rapresents a traveling wave.

used MININEC to calculate a long-wire
antenna pattern. Fig. 3 shows the pattern
of a monopole 1.25 wavelengths long
calculated by Annie. The pattern of an
equivalent long wire calculated by
MININEC is shown in Fig. 41. Note that
both patterns have a similar shape, but that
the MININEC pattern is skewed in one
direction.

The explanation is found in the current
distribution, but in the phase rather than
the magnitude. Fig. 5 shows both the
magnitude and phase of the current
distribution.” if we had plotted the phase
of the current along a center-fed dipole, the
curve would be flat. For the end-fed long
wire, the phase steadily decreases as we
progress from the feed point to the end of
the wire.

What does a steadily decreasing phase
mean? It means we have a traveling wave.
Further, it is traveling in the direction of
decreasing phase, from the feed point to

the end of the antenna. This traveling wave
causes the pattern to be skewed in the direc-
tion of wave travel. This came as a surprise
to me, although it really shouldn’t have,
since I had read several months earlier that
any antenna not center fed will have a
traveling wave in addition to the usual
standing-wave current distribution.*

Fig. 4 shows the MININEC-calculated
patterns for long wires with a variety of
physical lengths {not electrical lengths).
Thus, if you are working on 80 meters and
want a pattern corresponding to the
I-wavelength-long wire, use a wire that is
260 feet long.’ The patterns of Fig. 4 were
calculated in free space and show the direc-
tivity of straight horizontal long-wire
antennas in the horizontal plane referenced
to a2 dipole in free space. The horizontal
patterns will retain the same general shape
with ground included, A good ground will
add up to 6 dB to the values shown. The
Jpattern in the vertical plane (a theta cut)

with ground included will be very similar
to that of horizontal dipeles as calculated
in the first part of this series.®

Keep in mind that if the long wire is a
multiple of half wavelengths long, elec-
trically, it will have a very high input im-
pedance. [t may be difficult to match this
antenna to a 30-ohm transmitter
impedance.

By the way, most of the plots shown in
Fig. 4 took MININEC about three hours
each to calculate on an Apple® I+ com-
puter, {The actual plots were done on an
Apple / /e, using a program written for that
purpose, and then traced onto ARRL
antenna-plotting paper. — Ed.] At the cost
of not including the traveling wave, Annije
required about 30 seconds to do the plot
shown in Fig. 3!

Annie — A New Standard

When | was attending the University of
Pennsylvania, aimost every day I walked
by the room where the first electronic com-
puter, ENIAC, was built. Both hardware
and software have made tremendous strides
since then.

Annie takes advantage of one of the
more recent developments in software. For
many years, programmers have written
software in the simplest way possible. This
feft many frustrated users saying less than
nice things about computers. Today,
programmers are taking care to write pro-
grams that are “*user friendly.”” Annie uses
a software technique called *‘forms.” I'll
describe Annie’s forms with the hope that
other programmers may find some useful
ideas and perhaps even go it one better.

We have all had practice filling out
forms. We had to {ill out a form to get our
ham Hcenses. Many of us fill out a form
for income tax. The forms that Annie uses
are quite similar. They ask vou to supply
specific information in a certain pattern
that the program will be able to use to per-
form the necessary calculations.

Annie’s first form is actually a menu,
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Fig. 6 — Annle's main menuy is used to select the desired action.
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of your ground.

Flg. 7 -~ The ground-plane form is used to specify the characteristics
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Fig. 8 — Using forms to apecify the antenna avoids tedious, and often

frustrating, question-and-answer sessions.

shown ir Fig, 6. Select the desired option
—- for example, option 1 — GROUND
PLANE — and press RETURN. In this case,
the form of Fig. 7 will appear. Any number
you now type will appear next to the
“‘equals’’ sign at the bottom of the form.
When you press RETURN, the nmmber will
be transferred into the form next to the
‘“greater than’ symbol, The ‘‘greater
than’” symbol can be moved to any of the
three numbers on this form by repeatedly
pressing RETURN, When the ground-plane
conditions are set to your liking, a press on
the Escape key will veturn to the main
menu (Fig. 6). On the C64 computer, func-
tion keys are used to control the forms.

With the selection of option 3 —
DEFINE ANTENNA, the form shown in
Fig. 8 is displayed. This form is the heart
of Annie. The first entry identifies the
array. Up to four arrays (A, B, C and D)
may be specified and analyzed
simultaneously. The second entry is the ele-
ment number. Each array can have up to
16 elements. When either the array or ele-
ment number is changed, all the other en-
tries in the form are automatically updated
for the appropriate element in the array.

The next entry is element type. Valid
types are DIPOLE, MONOPOLE and
ISOTROPIC. In addition, if you are speci~
fying Array B, you can use all of Array A
in any element of Array B. In Array C, you
can use Arrays A or B as elements, and so
on. The remainder of the form allows you
to specify the element length, position,
orientation, power and phase.

In this situation, you can appreciate the
power of forms. Prior to forms, many pro-
grammers used question-and-answer ses-
sions, which are easy to program. There are
two problems with guestion-and-answer
sessions, however. First, it is difficult to see
the current status of all your variables.
Second, if you make one mistake, you have
to go back to the beginning. If the pro-
grammer takes the time to include forms,
it is a lot easier on the user.

#3414 METERS
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Fig. 9 — Conversions to feet, meters and wavelength are easy with the

length-conversion calculator.

Annie can make an extensive tabulation
of results. Calculated quantities are ver-
tical, horizontal and total gain; polariza-
tion sense; axial ratio; tilt and phase. You
can specify any quantity from any array for
tabulation in any column. Data can be sent
to a printer at any time, and up to 132
characters per line can be used, if needed.
As always, information is specified using
forms,

Annie’s plotting capability is also quite
considerable, Examples are shown in Figs.
2 and 3. Plots can be made with any
magnification and positioned anywhere on
the screen. Also, if you have ever tried to
draw a circle with a personal computer,
you’ve probably run into the aspect-ratio
problem. The circle comes out as an oval,
Annie allows compensation for the aspect
ratio 5o that circles come out as true circles.
Different printers will require different
aspect ratios to print the circle, and a
perfect circle on your video screen will not
likely be a perfect circle on your printer.

All dimensions used by Annie are in
terms of wavelength. Converting hetween
feet and wavelength is a pesky task, so
Annie includes a length-conversion
calculator (Fig. 9). Position the cursor in
the desired location and type in the new
number, and all the other numbers will be
updated to be consistent with the new
number. For example, if you have an
antenna 30 feet high at 14 MHz, just type
in 30 for the ““feet’” position and 14 for the
“MHz’" position, and read off the height
in wavelengths.

Annie also does some memory manage-
ment. Most Apple I+ computers have
only 48 kbytes of memory. Annie always
checks to see if you have a 48-kbyte or a
64-kbyte Apple. If the extra 16 kbytes is
present, it is used automatically. If not,
Annie can still be used effectively. The full
64 kbytes of memory are used on the C64.

Conclusion
We have examined a variety of antennas

in this five-article series. We found some
new twists in an old friend, the horizontal
dipole, in Part |. Sagging dipoles and
inverted V antennas were examined
critically, with suggestions for im-
provements, in Part 2. Sloping dipoles,
with their almost endless combinations,
ierited attention in Part 3, where we also
touched on the field of adaptive arrays.
Part 4 looked at some vertical antennas and
pointed out the similarities between filter
design and antenna design. In this, the con-
cluding installment, we examined cubical
guads and long-wire antennas. Then, we
took a quick tour through the Annie soft-
ware itself.

Writing this series has been a rewarding
experience for me. I've valued the response
of many QST readers. Those who have
jotted a note on a postcard, or have even
taken the time to give me a phone call, have
really made all this worthwhile. | would like
to thank Brian Edward for analyzing a
number of antennas on the Numeric Elec-
tromagnetic C'ode Method of Moments
{NEC) program (the ‘‘father’’ of
MININECQC), to help verify Annie’s results.
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public-domain BASIC source listing. A minimum
of 48 kbytes of memory is required. Copies of the
manual, with several minor corrections, are available
from author Rautio for $10. For a disk copy of the
Apple version of MININEC, wdd §5.

‘R. F. Harrington, Field Compuiation by Moment
Methods (New York: MacMillan Co., 1968},
Reprinted by Krieger Publishing Co., Melbourne,
FL, 1982

*Annie runs ou the i%gple I+ {48 kbytes), Apple //e
or a Commodore™ C&4 computer. 1t is available
for $49.95 (539.95 for the C64 version) plus $2
handling (NY residents add sales tax). inclode tufl
name and call, Sonnet Software, Dept. (), 4397 Luna
Course, Liverpool, NY 13088,
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‘mm = in x 254 m = ft x 0.3048,
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« First Steps In Radio

The Basics of
Transmitters

Wi} LET'S 8EE
HOW FAR I CAN

MAKE YOUR
VOICE GO/

Part 11: Last month we examined the
fundamentals of receivers, so let’s tumn
o) our attention toward the other half of
% a ham radio station — the transmitter,

the amateur’'s on-the-air voice.

/

hat is a transmitter? How much
W power must it generate to be

effective? Must it be fancy in
order to get the job done? Are transmit-
ters expensive? Can [ build my own
transmitter? These are common questions
asked by newcomers to Amateur Radio,
and it is logical that the would-be ham feels
a bit confused before obtaining answers to
these important questions. Last month we
learned the simple ins and outs of receiver
circuits, so now we'll give similar treatment
to transmitters.

The radio amateur has some options
when acquiring a piece of transmitting
gear. They include: {I) Purchase a new unit
of commercial origin, (2) buy a used com-
mercial transmitter, or (3) build a simple
transmitter from a QST or ARRL Hand-
book description. The decision will be
founded on how much money you can
spare, whether or not you have the
necessary faith in used equipment, or if you
are sufficiently courageous to attempt
home construction of your transmitter. 1
tend to favor the last choice, for as I recall
ay first years as a ham 1 recapture the thrill
of talking around the world with a rig {
built from scrounged and borrowed parts.

Whether you copy a design, modify one
or start with your own design, there is a
feeling of accomplishment that goes with
the use of homemade equipment. The prac-
ticality of putting together a CW transmuit-
ter goes hand in hand with obtaining a
Novice-class ham license, for CW transmit-
ters are the least complicated and costly of
the many types. Voice privileges are not
available for Novices, so this makes things
much simpler for the first-time builder.
There are good circuits in back issues of

*ARRL Gontnbutmg Editor, P.O. Box 250,
Luther, Ml 49656
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OST and in the ARRL technical books.

Meet the Transmitter

In the early days of Amateur Radio,
hams used what was known as a spark
transmitter. By today’s standards it is the
most crude form of equipment for
generating a Morse code radio signal.
Voltage was fed to a mechanical interrupter
that caused an arc when the telegraph key
was closed. This wide-band energy was
concentrated as much as possible in a nar-
tow band of frequencies by means of a
tuned circuit that was resonant at the
desired operating frequency. The resultant
note was broad and buzzy, but it couid be
copied. Such devices as a rotary spark gap,
doorbell buzzer or Model-T Ford ignition
(spark} coil were comunonly used to cause
the spark that became the radio signal. If
we attempted to use that type of device
today, our stations would interfere with

By Doug DeMaw,* W1FB

every radio and TV set for blocks - or
even miles! Furthermore, there would be
room for only a few such signals in any of
our CW bands!

After the spark transmitter was replaced
by the vacuum-tube transmitter, things
began to shape up in Amateur Radio.
Greater distances were covered, and the
ham bands could accommodate many
signals at a given time. Barly tube transmit-
ters used a coil and a capacitor to control
the operating frequency. This LC circuit
was tuned to the desired operating frequen-
cy. Fig. 1 shows a simple version of this
kind of transmitter. C1 and L1 are tuned
to the operating frequency, and C1 is the
main tuning control. C2 and L2 are also
tuned to the operating frequency. [.3
couples the output energy to the antenna
system. This circuit is known as an
oscillator or ““LC oscillator.” The key is
inserted at J1. When the key is up, there

OSCILLATOR
(TRICDE)

MAIN
TUNING

FREOV
e £XCEPT AS INDICATED, DECIMAL YALUES OF

CAPACITANCE ARE IN MICROFARADS U pF }
OTHERS ARE IN PICOFARADS [ pF OR pgFl,
RESISTANCES ARE IN CHMS |

=+ 100Q, M=1000 000,

Flig. 1 — Circuit diagram of a vacuum-tube transmitter of the type used in the early days of
Amateur Radio. G1 was used to change the operating frequency.



Fig. 2 — Photagraph of various quartz crystals in their plug-in holders.

is no de return to ground for the oscillator,
V1, and no oscillation takes place. Key
closure completes the de circuit and causes
power to be generated. Similar circuits are
in use today, but not as transmitters. They
may be used in some low-power part of a
transmitter or receiver these days, but with
semiconductors rather than tubes.

The mest notable advance in transmit-
ter technology during the early days of
Amateur Radio came with the invention of
the quartz crystal. It consists of a thin slab
of rectangular quartz. The crystal is placed
between two electrodes and enclosed in an
insulating case or holder (see Fig. 2). When
the crystal is excited electrically, as in an
uoscillator circuit, it vibrates. The operating
frequency is determined by the number of
times per second the quartz vibrates. For
example, a 3.5-MHz crystal vibrates 3.5
million times per second. 'The crystal
thickness determines the vibration rate.
Hand grinding was the old method for
crystal ‘‘tailoring,’’ but an etching process
is used today.

An example of a crystal-controlled
oscillator is given in Fig. 3. It is an untuned
oscillator because it has no adjustable coil
and capacitor combination, It can operate
only at the crystal (Y1) frequency. To
change to a new frequency, we must plug
in a different crystal at Y1. This cireuit, like
all oscillators, is basically an amplifier. But,
part of the output power is routed back to
the input of the amplifier to cause self-
oscillation, or oscillation of the crystal.

Amplifiers should not oscillate when
used strictly as amplifiers, but sometimes
they do if careless design or layout permits
output power to stteak back to the input
side of the amplifier. This causes what is
known as instability. So, a stage of that
type becomes an oscillator, even though it
is not meant to be one! The circuit in
Fig. 3 is known as a Pierce oscillator —
named after the man who invented it.
There are many kinds of crystal oscillators,
such as the Colpitts, tri-tet, Clapp, over-
tone and Butler. They all accomplish the

it
E BF

QUTPUT

eNgzz2

HFC
2.5 mE

EXCEPT A% INDICATED, akciMAL
VALLES OF CAPAGITANCE ARE

IN MICROFARADS | pF 1% OTHERS
ARE IN PICOFARADS {pE QR puFl;
RESISTANLES ARE (N OHMS,
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Flg. 3 — A crystal-controifed Pierce oscillator.
This circuit may be used for a lab project, and
can become a code-practice oscillator it used
with a CW receiver.

same thing, but have different circuit
hookups.

You may wish to gather the parts for the
circuit of Fig. 3 and assemble it. This will
give you valuable first-hand experience
concerning oscillator operation. You may
hear the oscillator signal by tuning a short-
wave receiver to the crystal frequency. If
you open the ground connection for the
470-ohm resistor of Fig. 3 and insert a key,
you may use the circuit for code practice.
A CW receiver will be needed to hear the
note well. Qtherwise, you will hear only a
thump when you key the circuit.

A Simple Transmitter

To illustrate the most simple of transmit-
ters, let’s look at Fig. 4. Here we have a
one-transistor, crystal-controlled oscillator.
With the parts specified in the diagram, we
can expect approximately 0.25 watt (250
milliwatts) of output power. Although this
may seem like too little power to com-
municate over anything but short distances,
many hams specialize in talking around the
world with QRP (low power) because it
presents a challenge. This circuit, and a
good antenna, can provide surprising
results.

The crystal, Y1, determines the operating
frequency. Cl1 and 1.1 are tuned to the
operating frequency to ensure maximusn
power transfer to the antenna (maximize
the signal output). The turns ratio on L1
and L2 is chosen to provide a proper im-
pedance match between the collector of Q1
and the antenna feed line, Maximum power
transfer can occur only when unlike im-
pedances are matched. In other words, if
the output of a transmitter has a
characteristic impedance of 500 ohms and
the antenna presents a 50-ohm
characteristic, we would need to use some
type of device (tuned circuit or transformer)
to step the 500-ohm impedance down to
50 ohms.

Qi
2NIBEH

74 MHE
L1
. 0.25-W
L2 OUTPUT
EXCEFT AS INDICATED, DECIMAL
VALUES OF CAPACITANCE ARE
- IN MICROFARADS { uF ) | OTHERS

ARE IN PICOFARADS [ pF OR DHFY,
RESISTANCES ARE 18 OHMS,

l k =I00G  M=1 000 NOO

Fig. 4 — An example of a one-transistor, low-power CW transmitter. G1 and L1 are tunéed to the

aperating frequency.
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For CW operation we need only to plug
our key into J1 of Fig. 4. When the key is
up (open}, Q1 has no dc path to ground,
and it can’t escillate. When the key is down
(closed), the circuit oscillates and power is
delivered to the antenna. If we desire more
than (.25 watt of power, we may add one
or more amplifier stages after the osciflator.
The power could be increased by this means
to thousands of watts if that were our
objective.

Yoice Operation of Transmitters

There are three cormon voice modes for
Amateur Radic — AM (amplitude modula-
tion), S8B (single-sideband) and FM (fre-
quency modulation). AM was the popular
mode used in the early days of radio, and
remains the method used in the standard
broadcast band covering 540 to 1600 kHz.
"The amplitude of the transmitter carrier is
varied in accordance with the voice energy,
and a carrier plus two sidebands (upper and
lower sideband, respective to the carrier fre-
quency) result. SSB, on the other hand,
provides only one sideband (upper or
iower) and the carrier is suppressed. The
resulting transmitter output power varies
with the voice energy, much like AM. The
advantage of SSB is that the transmitter is
more efficient per watt in terms of overall
power consumption, the signal occupies
half the bandwidth of AM and power is not
wasted in generating a carrier. The nat-
rower bandwidth reduces congestion in
crowded phone bands — a matter of great
importance these days with so many hams
on the air.

The FM technique is somewhat different
than those of AM and SSB because the
voice energy is used to shift or swing the
operating frequency above and below the
mean carrier frequency. This shift in fre-
quency is called deviation. Voice energy
may be applied directiy to the transmiiter
oscillator to create FM. Another form of
FM is PM (phase modulation}. The end
result of either system is the same. Fm
recejvers and transmitters will be discussed
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in more detail in a future installment of this
series.

Representative Transmitter Arrangements

Whether a transmitter operates at VLF
(very low frequency) or as a generator of
microwave frequencies, the general scheme
of things is the same. We must have a fre-
quency source {local oscillator), subsequent
frequency multipliers and/or amplifiers
and resonant circuits, If voice operation is
used, we need a modulator. It contains a
speech amplifier and a circuit that applies
the amplified audio data to the transmit-
ter RF energy.

Fig. 5 shows a block diagram of a CW
type of transmitter. We have included fre-
quency doublers and amplifiers to provide
a general idea of what might be found in
a transmitter circuit. The frequency
multipliers could be triplers or even
quadruplers, if that would aid us in arriving
at the desired transmitting frequency. On
the other hand, we could design a transmit-
ter that had no frequency multipliers: The
transmitter output frequency would be the
sanie as that of the oscillator. We might
have one or two intermediate ampiifiers to

ensure the required excitation power to the
final amplifier.

The oscillator in Fig. 5 need not be
ceystal controlled. Insiead, we can use &
VFO (variable-frequency oscillator), PLL
(phase-locked loop) or a synthesizer to
generate our operating or oscillator fre-
quency. Most modern transmitters contain
frequency synthesizers. They are very ac-
curate and frequency-stable, and can be
used to operate a digital frequency-readout
dispiay. In any event, all transmitters
should contain a harmonic filter at the out-
put in order to prevent the radiation of
spurious frequencies that might interfere
with other radio services, TV sets and FM
radios.

The operating voltage for the power
amplifier in Fig. 6 is processed by the
modulator in order to provide amplitude
modulation of the transmitter carrier. The
remainder of the speech and RF stages are
supplied with dc that contains no audio in-
formation. However, some transmitters use
a small amount of modulated operating
voltage on the stage immediately ahead of
the power amplifier to ensure 100%
modulation.

3.5MHZ # MHz T MHz 4 MHZ 14 MHZ
5% MHz )
|_.__ o0se, DOUBLER f—ied  aMP el DouBLER AMP. o
H 21 01w DWW 4 I ww
Iff] 14 MHZ
wow
HARMONIC
FILTER
EY v 20- METER
{W TRANSMITTER
T3 ANTY .

Fig. 5 — Block diagram of a simple GW transmitter with fraquency doublers to increase the fre-

quency from 3.5 to 14 MHz.

PWR. T0
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&AM TRANSMITTER

ALSD AN AUDIO
AMPLIFIER

Fig. 6 — An AM transmitter is seen hera in block-diagram form. The RF portion is the same as
that of a CW transmitter. A modulator is used to pravide AM voice output from the transmitter.
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Fig. 7 -~ The photograph at A illustrates how
an unmodulated AF wave form from an AM
transmitter would appear on the face of an
oscilloscope. Photograph B shows the wava
torm for a 100-percent-modulated carrier
during AM operation,

Fig. 7A shows what we would see on an
oscilloscope if we examined the output
energy from the transmitter of Fig. 6,
minus the modulation. In other words, the
carrier would appear as a sine wave. But,
when actuating the speech amplifier and
modulator, the output wave form would
appear as it is in Fig. 7B. In this example,
the carrier is modulated 100% (ideal). [f
it is less than 100%, the signal sounds
weaker in our receiver, and if the percen-
tage is greater than 100, the signal is broad
and distorted. Tubes or transistors can be
used in the circuits of any of the transmit-
ters discussed here.

Fig. & illustrates, in block-diagram form,
the absolute basics of an SSB transmitter.
The carrier is removed at the balanced
modulator (balanced out, s0 to speak),
which provides double-sideband,
suppressed-carrier output to the sideband
filter, FL1. Depending on the crystal used
{Y1 or Y2), the output from FL1 will be
upper- or lower-sideband energy, minus a
carrier. The filter removes the unwanted
sideband (AM transmitters transmit both
sidebands, plus the carrier). The SSB
energy is then routed to a mixer (as in a
receiver) which s supplied in this example
with 12.9-MHz epergy from a local
oscillator (VFO or synthesizer) to produce
a sum frequency of 3.9 MHz.

Numerous other frequency schemes are
popular. The one shown in Fig. 8 is but one
of many combinations. The output
waveform from a properly designed and
operated SSB transmitier will ook like that
of Fig. 7B. Too high a level of modulation
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will cause distortion and broad signals, just
as it does during AM-transmitter opera-
tion. Too little modulation will simply
reduce the output power of the SSB
transmitter. We should be aware that the
carrier is never efiminated entirely by the
balanced modulator, but it can be reduced
to minus 50 dB or greater, which has the
practical effect of eliminating it.

There are two methods commonly used
for generating SSB signals. One is known
as the filter method (Fig. 8), wherein a filter
made from quartz or piezo crystals is used.
In the other technique, known as the
“‘phasing method,” the unwanted sideband
is removed by complex resistive and
capacitive audio-phasing networks.
Phasing types of transmitters have fallen
out of popularity in recent vears.

Other Amateur Transmission Modes

I would be remiss if I did not mention
the additional transmission modes of ATV
{amateur television), SSTV (slow-scan TV),
RTTY (radioteletype), ASCII and

AMTOR. For all practical purposes, the
transmitters used for these more exotic
communication modes follow the CW, AM
or 58B formats described here. A proper
treatment of how these modes differ from
those we have already discussed would re-
quire more pages than we can devote to this
article, But, you may find detailed infor-
mation about these techniques, and those
we have treated here, by referring to the
ARRL Handbook and many past issues of
{ST. The ARRL technical department can
provide a list of appropriate bibliographies
from which to select suitable reference
material. Please include an s.a.s.e. with
your request.

Some Closing Thoughts
It is the intent of this article to familiarize
vou with the cornerstones of transmitter
principles. Modern-day circuits are far
more complex than the examples provided
here, but the concepts are the same with
regard to how the signal is generated. The
schematic diagram of a typical modern
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Fig. 8 — Block diagram of a single-sideband transmitter.

ham transceiver is 50 complicated that even
seasoned engineers experience frustration
when attempting to follow a single branch
of a circuit, it would be absurd to force that

kind of material on beginners, s0 we have
followed a simplified ““vellow brick road”
in this installment. [ want to encourage you
to go bevond this treatment by reading

more about these principles in the ARRL
Handbook. A few practical experiments
with the oscillator circuits from this arti-
cle will be beneficial. too. Good [uckler.

{Continued from page 18

“Talking to other hams is more important
than your problems.’

‘‘Instead,” said Harris, ‘‘we made
ourselves available to the managers for
whatever appropriate help they might need.
Not only did that approach give us a lot
of satisfaction, but it also gained us tremen-
dous respect from the Stanford LAOOC.
People got to know that we were there, and
available. We had a real advantage
because, unlike ushers or security guards,
we didn’t have a specific assignment. We
could be flexible.”

The wide variety of talents among
Harris’s crew led to some other intriguing
assignments. Sy Stein, M.D., WAGROM,
acted as net control for Red Cross medical
efforts, which included 10 roving first-aid
teams and two Fixed stations. Then there
were the 30 Crown Zellerbach Corporation
buses arriving each evening with 1200
handicapped and underprivileged children
from around the Bay Area. Barbara
Mardesich, LAOOC Youth Services
Manager for Stanford, asked for com-
munications help at a2 managers meeting,
and Ted Harris promptly volunteered his
crew. Harris assigned Bob Tarone,
WAGZBX, to work with Mardesich on the
problem. For the duration of the Games,
Tarone and several other hams made sure
the buses got through traffic to the correct
parking area before the game, then helped
get the kids back to the buses safely
through post-game traffic. There was
always one ham with Mardesich to relay in-
formation between her and the other traf-
fic coordinators or local police.

To solve a communications problem at
the venue administration offices, the Com-
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munications Crew instafled packet radio
systems at the stadium and at the LAOOC
office in downtown Palo Alto. The goal
was to overcome the problem of busy or
unanswered phones ringing through to
receptionists downtown. Before the packet
system was instailed, the receptionists had
no easy way of getting the messages back
to the managers, two miles away at Stan-
ford, The packet system allowed them to
send hardcopy messages back to the venue
for easy retrieval by the administrators.
Aside from one board substitution, the
two packet stations ran flawiessly 24 hours
a day for 11 days, handling some 1300
messages in all. Harris, who is im-
plementing packet systems for Red Cross
disaster relief work, feels it was an impor-
tant contribution to the Games. ““Amateurs
have to be innovative,”” he said. ‘““We've
got to take advantage of the latest
technoiogy if we're really going to be useful
to the agencies we're trying to serve.”

Team Finds Time for Radio

Amateur Radio participation in the
Olympics wouldn’t have been guite com-
plete, of course, without every ham's
favorite pastime — piaying radio. For-
tunately, if everything is well planned and
Tuck is with vou, even a major ‘‘disaster
simulation” like the Olympics can leave
some time free for that activity.

In Harris’s original communications plan
for the Olympics, spare time looked scarce,
s0 he asked Ron Chiappari, N6AUV, to set
up phone and CW stations outside the
venue area and staff them with local hams.
There was reason to believe that these
(W230G and W340G) might be the only
special-event stations operating from the
Stanford Olympics.

But once the soccer activities were going

smoothly, the possibility of running a
special-event station from the Red Cross
van looked more promising. By that time,
a few days into the Games, W840G and
W230G were going gangbusters, and Harris
realized how many hams around the world
wanted to make an Olympics contact. *‘I
sat everyone down and said, ‘Let’s do as
much as we can with this - it's hot.” ”*

Being warm-blooded hams, Harris’ team
feapt at the chance. They kept K840G
(K-84-Olympic Games) on the air most
mornings and evenings thereafter, logging
more than 4000 contacts with 71 countries.

Participation Brings Rich Rewards

The success of K840G was the final
touch on an already highly successiul enter~
prise. Ted Harris and his entire crew
received rave reviews from QOlympics staff
for their efforts. Technology Manager
Chris Veal called their help “invaluable,”’
and Youth Services Manager Mardesich
sald they were *‘super, just super.”” As visi-
ble evidence of this esteem, each of the 11
yolunteers received a gold medallion from
the LAQOC.

But Harris prefers to stress the internal
rewards from his team’s participation in
this unique event — rewards that he feels
are available to anvone willing to take an
active role in public events or disasters.
“¥ou'll come out feeling like you've really
made a ditference,”” he said.

Indeed, despite the hectic pace and
sometimes grueling hours, all of Harris’s
volunteers say they’d do it all over again.
And, in fact, destiny has generously
stepped in to give them an opportunity:
This January, the Super Bowl comes to
Palo Alto — and Stanford officials have
already asked Ted Harris and his team to
be there to help! HsE



" BUBBLE ETGHE

tching PC boards in a glass tray con-
E taining ferric-chloride solution

heated on a hot plate presents many
problems. Accidentally overheating the
solution will quickly destroy its etching
ability. The final results using the tray
method are sometimes disappeinting
because of uneven etching of the copper
foil. This creates discontinuities in the cir-
cuit pathways or bridges between them,
Messing up the workplace with brown
ferric-chloride stains is another problem
with the primitive tray-and-hot-piate
method.

A Betier Way

After [ looked at the commercially
available etching units and their price tags,
the challenge to design one that could be
made from easily obtainable materials
seemed to be a worthwhile project. This
bubble etcher is the result of experimenta-
tion with, and the improvement of, etchers
designed by others. The bubble etcher will
etch single- or double-sided PC boards
quickly and uniformly using ferric chloride
or ammonium persulfate as the etchant.

Etchant temperature is maintained easi-
ly at 100° ¥ by using an inexpensive, rec-
tangular, plastic dishpan as a water-bath
container in which the bubble etcher is
placed.! The dishpan also acts as a catch
basin for all the drips and spills that in-
variably occur during frequent inspection
of the etching process.

'Notes appear on page 56.
*938 2nd Ave. N, Bauk Rapids, MN 56379

R WEMFI

A complete set of bubble-etcher parts,
prior to assembly, is shown in Fig. 1, and
a list of required materials is presented in
Table 1. The bubble etcher tank is a plastic
refrigerator box. This particular box is

A Bubble
Etcher for

PC Boards

How many times have
you spent hours laying

out a PC board and

then ruined the board

during the etching
process? Worry no
more!

By Jim Stinson,* WaMFI

chosen because the tight, two-piece hd
prevents splashes, and is dismantled easily
to allow attachment of a PC-board holder
to the underside of the lid. The PC-board
bolder is fabricated from %-inch clear

Flg. 1 — Individual parts of the bubble etcher prior to final assembly.
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Table 1
Materials List

1 - 114 % 3-12 % 634 inch PC-board holder

clamp base.

- 14 % 14 x 312 inch clamp base

stiffener.

2 — 1M % 58 x 3-1/2 inch PC-hoard clamps.

1 — 118 x 412 » 6 inch air-manifold top.

2 - 18 x 1{4 x 412 inch air-manifold
spacers (ends).

2 — 1i8 x 1/4 x 5112 Inch alr-manitold

spacers {sides).

- 1{8 x 3 x 6 inch lid stiftener.

— 114 % =142 » 1-1/4 inch spacers for at-

taching the FC-hoard holder to the tank lid

{see text for method of determining exact

langth).

-— No. 4-40 x 5/8-inch Nylon machine

SCreWs.

-« No. 832 x 1/2-inch Nylon machine

SCrews.

- Rubber band.

-. Blastic container, Eagle no. 6528, 82-0z

clear-plastic food saver with pressure-seal

lid or equiv.

- Two-way air-line connecter with fiow-

control valve.

— Aquarium pump or othar small air supply.

— Plastic rectangular dishpan for use as the

constanttemperature water bath.

ey

LA I 15 [

iy — ek

- e

Miscellanaous

1 qt ferric-chloride or ammonium-persulfate
etchant.

2 ft plastic air-iine tubing.

Plastic-model cement or methylene-chloride
solvent.

Clear silicone adhasive.

plastic sheet, and patterned somewhat like
the one described in Electronics, July 3,
1972, and reprinted in the Radio Hand-
hook, 20th edition, 1975.%3 The construc-
tion is simplified by eliminating the need
for a dovetail groove in the plastic block
and the necessity of cutting and grinding
glass with carbide tools.

Assembly

Refer to Fig. 2. Begin construction with
a4 x 314 x 6%-inch plastic block. Using
a table saw, cut two slits 5/8 inch in from
each side, and to within | inch of the end.
Reinforce the end where the saw cuts were
started by cementing a Y-inch-square
plastic strip across the block. I used
methylene chloride o cement the plastic
parts together; a good-quality plastic model
cement will also work if methylene chloride
is unavailable,

The methylene-chloride solvent makes
a neat joint, but things happen quickly
and there is no opportunity to reposition
a misaligned part once the solvent has
been applied. (If you choose io use
the methylene chioride, practice gluing
some scraps of plastic together bhefore
proceeding with the project. Methylene
chioride is volatile and will evaporate
guickly, so keep the container tightly
closed when not in use.) Use a small
camel-hair brush to apply the solvent
to the joint after carefully aligning the
parts. Clamp the pieces together with clasp
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Fig. 2 — Component parts of the PC-board holder and mathod of construction.

type clothespins or modeler’s clamps.

PC-Bogrd Holder

The two PC-board holder clamps are
made from 1/4 x 5/8 x 3-1/2 inch plastic
with a shallow saw kerf (approximately
1/16 inch) cut 3/8 inch from one edge. One
of these two clamps is cemented to the
plastic block at the end where the saw cuts
end. Be sure the shallow groove is facing
the other end of the block. 'The other clamp
is drilled and tapped to recgive two no. 4-40
® 5/8inch nylon machine screws, These
screw holes must be drilled accurately so
they align with the two saw slots made in
the plastic block.

Arrange the clamp so its groove faces the
one already in place at the other end of the
block. Install the nylon machine screws,
but do not tighten them so they bind. The
clamp should be free to move easily in the
saw slots from one end of the block to the
other. Wreap a light rubber band around the
two clamps to provide spring tension. The
clamping action will hold the PC board in
place while etching occurs. Round the out-
side corners of the clamps to prevent cut-
ting the rubber band.

To attach the completed PC-board
holder to the lower side of the tank lid,
use ¥ x 14 x 14-inch plastic pieces.
A Vi-inch-diameter (or larger) plastic rod
can be substituted for the spacers if
available. Remember: No matter which
material you choose, use a spacer iength
that wilt aliow the PC board to just reach
the surface of the solution when the lid
is on tight. ln my unit, 1%-inch spacers
are used to bring the PC board in contact
with the solution surface when using one
quart of etchant. If you choose a different
size or shape of etchant tank, the spacer

dimensions will have to be altered.

Pour one quart of water into the tank,
and mark the surface level on the tank side.
Measure the distance from this line to the
bottom surface of the lid when the lid is
in place on the tank. This measurement will
assist you in determining the exact spacer
length.

Disassemble the two-part lid, and set
aside the top part for reassembly later. Cut
a 3- x 6-inch piece of 1/8-inch-thick plastic
to act as a stiffener inside the lower lid.
Drill two 5/32-inch holes 4 inches apart and
centered through the stiffencr plate and
lower lid. Drill and tap the plastic spacers
ta receive the two no. 8-32 x +2-inch nylon
machine screws used to hold the spacers to
the lower lid. Attach the spacers to the
fower lid and reassemble the two Iid parts.

Now, position the lid and the spacers on
the PC-board holder in correct alignment
for cementing in place. Make sure the PC-
board holder is positioned properly to clear
the sides of the tank, and that the spacers
are not interfering with the movement of
the screw heads in the saw slots, Cement
the assembly in place using solvent or
plastic model cement. A finished PC-board
holder is shown in Fig. 3.

Air Manifold

The air-distribution manifold in the
etchant-tank bottom was chosen after con-
siderable experimentation with aquarium
aerators. 1 found it is difficult to get
uniform bubble agitation using the
gquarizm aerators. Also, the ctchant solu-
tion begins to disintegrate the acrators in
a short time.

An air manifold (Fig. 4) is easy to con-
struct using a 4-1/2 x 6-inch, 1/8-inch-
thick plastic sheet. Lay out seven rows of



holes spaced % mch apart with Vi-inch
spacing between the holes. Stagger the
layout marks for drilling the holes so that
the holes in the adjacent rows will not be
directly opposite each other. The center
row has 11 holes. The rows on each side
of the center row have 10 holes, then 11
hoies, then 10 holes. This arrangement
gives better bubble distribution and more
aniform etching.

Brill out the holes using a no. 60 bit.
After the holes are drilled, cement 1/8-inch-
thick by I/4-inch-square side-spacer strips
around the plate perimeter, Cement two
1/8-inch-thick by 1/4-inch-square spacers
spaced equally along the center line to give
additional rigidity to the structure when at-
tached to the bottom of the tank.

Before cementing the unit in place, drill
a 3/32-inch hole near one corner of the
plate to receive the air-supply fitting. Use
aguarium air-supply plastic tubing and fit-
tings (these parts are available from pet
supply and variety stores). Drill the hole for
the fitting as near the corner as possible to
ensure that the plastic tubing will not in-
terfere with the PC board being etched.

Cement the completed air manifold in
place at the bottom of the etchant tank. Use
silicone cement to attach the air manifold
to the tank bottom so that if it has to be
removed for any reason, it can be done
without shattering the plastic parts.

Drill a 1/4-inch exit hole 3/8 inch down
from the top of the tank near the corner
and directly above the piastic tubing fitting
in the air manifold. Drill three 1/&-inch
holes at one end of the tank and 3/8 inch
down from the top for air to escape from
the tank while etching. Without the holes,
the lid would be lifted off the tank by the
alr-supply pressure.

Alr Valve

To reguiate etchant bubbling action, in-
stall an adjustable air valve in the plastic
tubing going to the air supply. This valve
can be fastened to the water-bath container
rim for convenience. The vaive should be
closed whenever the air supply is turned of f
{0 prevent syphoning the etchant into the
air hose.

The bubble etcher will work on low air
volumes and pressures, with 5-10 1b/in2
being adequate. A good aquarium pump,
or small compressor such as artists and
hobbyists use, will work.

Operation

To use the bubble etcher, place the
etchant in the tank, and fill the water-bath
container with about 2 inches of warm
(120° F) water. Place the tank in the water-
bath, and allow the etchant to come up to
working temperature (100° F). By starting
with 120 water, the etchant should quickly
warm up to working temperature, If not,
add more hot water or start with a higher-
temperature water bath. Be careful not to
heat the etchant solution beyond 110°F or

Fig. 3 — The finigshed PC-board hoider. To accommodata PC boaras vi vaiyig wiaths, the left-
hand clamp Is adijustable.
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Fig. 5 — The Bubble Etcher at work. Warm water piaced in the dishpan raises the etchant
temperature. The dishpan also serves to catch any etchant splliis.

it may quickly lose its activity. the etchant sclution. Put the lid on the,
When you have the etchant at working

temperature, place the prepared PC boarg

in the holder with the circuit pattern facing  (Continued on page 56)
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ain and bandwidth can be yours

with a 3-wavelength loop as a basic

antenna huilding Mock. This ar-
rangement is possible as a multielement
broadside-array c¢ollinear system with a
single feed point.

Here’s an opportunity for you to par-
ticipate in the development of a new kind
of antenna - the Curtain Quad. It consists
of an array of broadside and collinear
elements that provide high gain and broad
bandwidth with no need for element tuning.
Like other quad types of antennas, the
radiating elemnents are connected on the ends
by those clements that radiate oniy a negligi-
ble amount of energy. The Curtain Quad
differs from other quad antennas in that
many elements can be connected together
to provide broadside and collinear gain.

sSome Basic Configurations

Fig. | shows the basic types of quad
antennas. A l-wavelength loop forms the
basis of the cubical quad, as iltustrated at
Fig. 1A. A 2-wavelength loop (X-Q quad)
is shown at Fig. 1B. The 3-wavelength loop
at Fig. 1C represents the fundamental
building block for the Curtain Quad. The
current reverses every half cycle, as indicated
by the arrows. The illustrations show the
1- and 3-wavelength loops being fed at a
current maximum, The opposite is true of
the 2-wavelength loop, which is fed at a
voltage maximum (current minimumy).
Each antenna type has one thing in com-
mon: The horizontal elements have their
currents in phase, This causes broadside
gain, The vertical elements have out-of-
phase currents; therefore, they do not

*1065 Oleander Ct., Sunnyvale, CA 94086
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maintain

radiate appreciably. The vertical elements
carry power to the horizontal elements.

Multielement Loop Arrays
A big advantage is common to the Cur-,

wil

Fig. 1 — The three basic quad ioops. At A is
the 1-wavelength loop, the basis tor the
cublcal quad, B shows the 2-wavelength loop,
the basis tor the X-Q Quad. C shows the
3.wavelength loop — the building block for
the Curtain Quad. The arrows reprasent the
direction of the current, which reverses every
half cycle.
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Meet the

Curtain-Quad

Antenna

Some VHF and UHF enthusiasts

“There’s nothing new

under the sun,” but W1HBQ
proves otherwise — at least
where full-wavelengih loop
antennas are concerned.

By J. Ress Anderson,* W1HBQ

tain Quad: Additional elements can be con-
nected to the low-current points of the
antenna. In principle, this permits us to
build very large arrays. Fig. 2 shows how
the basic building blocks may be assembled
to provide large high-gain systems. Fig. 2A
(identical to Fig. 1C) depicts the basic
building block. Since this antenna has two
horizontal V2-wavelength elements in phase,
it can be considered a two-element array.
For your convenience you may consider the
polarization of this antenna and the others
discussed in this article as horfzontal, Of
course, if vertical polarization is desired you
may rotate these arrays 90 degrees.

Fig. 2B shows how two of the loops may
be connected to form a three-element array.
This arrangement might be useful as the
driven element of a stacked Yagi type of
array, which is similar to the 1-wavelength
loop that is used as a quagi driven element.

A seven-element array is shown at Fig.

.
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Fig. 2 -~ Yarlous possible Curtain Quad arrays. A shows the basic building block, and can be
considered a two-glement array. B shows how two of the loops can be combined to make a
threa-element array. At C is a seven-element array. D shows how a 17-element array may be

constructed.



2C. This method provides both broadside
and collinear gain. The former gain results
from the vertically stacked horizontal
elements. Collinear gain comes from the
horizontally stacked horizontal elements.
We will discuss construction and perfor-
mance of a 435-MHz version of this anten-
na later in the text.

Fig. 2D illustraies how a 17-element cur-
tain may be constructed, The maximum
number of elements that can be connected
in this way has not been determined. Cer-
tain characteristics may tend to limit the
number of elements:

1) If the array is too large, the energy
will radiate before it can be distributed over
the antenna. How well the energy is
distributed throughout the antenna will
depend on the system Q: The greater the
Q the better the distribution, but the
smatler the bandwidth will become.

2) The greater the number of elements,
the higher the feed impedance. This can be
understood by considering the relationship
between this antenna and a multiwire
folded dipole (Fig. 3): The greater the
number of dipole wires, the higher the im-
pedance. For very large curtain arrays, the
impedance may be too high for a con-
venient match to 50 ohms. The seven-
element version has a feed impedance of
some 1200 ohms.

Array Gain

The gain of a Curtain Quad will be ap-
proximately G = 10 log n, where n is the
number of elements, and G is the gain in
decibels over a dipole. If we place a reflec-
tive screen Y4 wavelength behind the array,
our gain formula becomes G = {0logn +
5.2. A seven-clement version with a reflec-
tor should yield 13.7 dB of gain in theory.
A Curtain Quad that is 10 elements across,
and with 200 elements, might provide 28 B
of gain if the current were distributed
uniformiy throughout the antenna.

An important additional point to consider
is that the physical length of any quad ele-
ment is greater than the free-space length.
This length increase depends on a number
of factors, such as operating frequency and
loop circumference-to-conductor diameter
ratio.' ! found that the individual Curtain
Quad elements had to be increased by about
10% over those calculated from the Ansen-
na Book equations,

Counstruction Details

I built an experimental antenna tor 435
MHz with PVC pipe as the support
material. There were two structures made
from Y:-inch-diameter Schedule 40 PVC
pipe.? They were 66 x £1 inches and were
spaced 7 inches apart. The supports could,
of course, have been made from aluminum,
wood or fiberglass.,

Fig. 4 shows the construction method for
the array. After one 66- » §1-inch section
is assembled, lay a grid of aylon cord,
spaced 15 inches apart, in both directions,
Where the cords ¢ross one another, bond
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Fig. 3 — At A is shown that a two-element
Curtain Quad has a current distribution similas
to that of a folded dipoie, and thus will have
an impedance similar to it. At B, the similarity
between a three-element Curtain Quad and a
three-wire dipele is shown. The impedances
shown are for the dipoles; the impedances of
the corresponding Curtain Quads will not be
as high for the dipoles.
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Fig. 4 — Front {A), side (B} and back {C) views
of a seven-giement Curtain Quad with re-
tlecting screen for 435 MHz. The supporting
structures will deform slightly from rec-
tangular as the nylon cord is pulled tight.
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Fig. 5 — SWR of the artenna shown In Fig. 4
and described in the text,

them together with a drop of PVC cement.
This grid provides a framework on
which to build the array.

Next, assemble the array while using no.
14 copper wire. Secure the antenna to the
grid by means of tape or more nylon cord.
The horizontal elements are 15 inches long
and the vertical ones are 30 inches in length.

Now, stretch a 60- x 75-inch reflecting
screen inside the remaining PVC frame. |
used aluminum window screen for the
reflector. A screen with wider mesh, such
as chicken wire, will present less wind
resistance. It will work fine provided the
openings do not exceed approximately 0.06
wavelength. Make sure the screen is flexi-
ble enough to be stretehed flat by the sup-
porting framework.

The driven array and reflector are
secured 4 wavelength apart {roughly
7 inches at 435 MHz) by using short sections
of PVC pipe. The 50-ohm feed line is con-
nected to the antenna through a coaxial
balun and %-wavelength transformer. The
transformer is made from two pieces of no.
I8 wire that are spaced 1.5 inches apart.

Performance Daia

The antenna shouid work satisfactorily
without any need for adjustment. But, if
an SWR meter is available, the spacing of
the Y4-wavelength transformer can be ad-
justed for the lowest SWR. Fig. § shows
the SWR versus frequency for the antenna
as measured through a 22-foot length of
foam-insulated RG-8/U cable. The E-plane
3-dB beamwidth is approximately 40
degrees, while the 3-dB H-plane beamwidth
is on the order of 30 degrees. Array gain
can be calculated by

G(dB) = 10 log (41,213/6p0) — 2.14
(Eq. 1)
where
fg is the E-plane heamwidth
ty is the H-plane beamwidth.

The Curtain Quad gain, determined by
Eg, 1, is 13.2 B, close to the 13.7 dB
estimated earlier in this article’

Future development of this antenna
depends on you, the antenna designer. One
possibility is a parasitic array of Curtain
Quad efements. 1t seems likely that the
spacing between elements in such an array
will be on the order of wavelengths rather
than fractions of a wavelength, as in a Yagi
system. I am sure you can think of other
approaches to try. Good luck and suc-
cessful designing!

Notes

‘Gl Hall, ed., The ARRL Antenne Book {Newington:
ARRL, 1982),

‘mm = dn X% 25.4;m = ft % 03048,

¥[The gain figures stated in this article have not been
praven on an antenna test range, nor have they been
verified by the ARRL. Bear in mind that the numbers
given are theoretical. — Rd.}

Ross Anderson was first licensed in 1956, He received
kis BS degree in 1963, his MS degree in 1969 and his
PR from Stanford in 1975, all in electricyl engineer-
ing. His professiona! career has been in the field of
microwave research, working for vartous laboratories.
fe is presently on the staff of Avantek, where he is
working with gallium-arsenide FETs. Ross's primary
amateur interest Is in antennas — especially quad types
of antennas, He first thought about @ planar array of
quads in 1958, but a practical desiyn was not completed
until recently, L]
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Product [Review

Yaesu FT-980 HF Transceiver

in 1983, Amateur Radio saw the birth of 2 new
category of transceivers: the *‘big rigs.” These
tigs cqver the seven currently available HF bands
and the 17- and 12-meter WARC bands. They
usually have a couple of YFOs; several frequency
memories; a general-coverage receiver; dozens
of knobs, buttons and connectors; and an on-
board microprocessor to keep track of all of the
“‘bells and whistles.”* The FT-980, Yaesu's en-
try in this category, goes one step further, of-
fering the ability to control alf of the frequency-
related functions from an external computer.
With 60 front-panel controls and about 25
rear-skirt controfs and connectors (Table 1), the
FT-980 is & lot more complex and flexible than
the TS-5208 that 'm used to. However, I quickly
learned enough to operate the rig. After a dozen
contacts, I was able to use many of the advanced
features of the '980 to great advantage.

¥requency Control

The FT-980 has two VEQs, One is the HAM
VFO, which is used to transmit and receive
within the existing and proposed ham bands. The
other VFO is the general (GenN) VFQ, a receive-
only YFO wused for 150-kHz to 30-MHz
coverage. While this is straightforward, the
novice *980 operator might be confused by the
number of ways the rig can be tuned.

‘Three momeniary-contact push buttons
{DOWN, REPEAT and UP) comprise the BAND
switch. When tuning the Ham VFQO, these
butions move the VFO up or down into the next
amateur band, When tuning the GeN VFO, each
touch of the button moves the frequency up or
down 500 kHz. Simultancously pressing the
®EPEAT button and one of the other buitons
causes the selected action to repeat about six
times per second.

'That’s the simple part. After band selection,
there are no fewer than six ways to change
operating frequency: the main tuning dial, the
DOWN-FAST-UP huttons, the 5-kHz DOWN and UP
buttons, the keyboard and the MEMORY-select
knob.

The main tuning dial has a knurled rubber
sleeve around it, and a “*speed knob"’ for fast
tuning. The dial has 2 nice feel, although some
operators might want it to be heavier. The VRO
tunes in 10-Hz steps, and the tuning rate is a
constant 10 kHz per dial revolution.

immediately below the tuning dial (and on the
base of the MID-1 microphone) are the DOWN-
FaST-UP buttons. Holding just the Down or the
17 button changes the VFO frequency at
300 Hz/s. Holding either of the buttons and the
EAST button tunes at 30 kHz/s. Although these
tuning rates are adequate for scanning through
the band, it is usually necessary to use the main
dial for final frequency adjustments.

The 5 kHz DOWN and UP buttons are used to
tune in 5-kHz steps. Either of these buttons can
also be used with the REPEAT button from the
band switch for fast scanning.

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

Table 1

FT-980 Front- and Rear-Panel Controls and Connections

Front Panel

MOX

automatic mic gain contral {onfoff}
PROCESSOr (onfotf)

ALC METER (peak HOLO/NORMALY
ow catibrate tone (onfoff)
noise siankear {onfotf)

audio reak ritter (onfoft)

1F NOTCH {onioff)

AGC FAST/SLOW

agc (onfotf)

pisplay ommer ionfotf)
Frequency Lock (onfoff}
POWER

YOx gain

¥OX DELAY (ANd BREAKN)
compression

MIC gain

nolse slanking time constant
orRIVE level

wever speed (for optional keyer}
IF MonTtor level

I connector

headsHoNES connector

AF gain

Ak galn

spueLch

AF TONE

audio reak rilter frequency
ir NOTCH frequency

iF SHIFT

IF WIDTH

uaDE selection

arvenuator selection
pOWN-EASTAUP freq,. control
MEMORY CHANNEL Seljection
memory sHIFT

Memory CHECK

Memory WRITE 1

MEeMOry WRITE 2

Least significant piglt slanking

vurueF display selector {for outboard

transverters)
swr Forwarp seT adjustment

Keypad Aree

ctarifier ™ and Ax
TAE BET [ON LOWER UPPER)
vro selection HaMm and Gen
frequency control SeLecT
¥FOQ
Memory
vEQ recelve
vemory receive
oFFSET FREQUENcy display (onfoff)
KEYJENTTY
clear entry
5 kHz (DOWN UP
BAND |DOWN REPEAT U

Rear Skirt

ANTEenna jack

KEY IMANUAL AUTO) jacks
around lug

unear amplifler (QSK or not)
keysoard Tone (onfoff)
MaRker generator (onfotf)
ExTemal raceiver jack
extemal raceiver switch
seperate anTenna jack

FSK jack

rr out jack {for transverters)
PT jack

&F ouT jack

1F ouy jack

FATGH IN jack

exrarnal spasker jack
computer control fack
accessory fack (1) cru i
accessory jack (2) (Linear amplifier)
external control jack can
FSK SHIFT {170, 425, 850-Hz}
ow piveH (800, 800, 700-Hz)
vox anti-TRIP adjustment

G line cord plug

Line ruse holdar




Fig. 1 — Worst-case spectral display of the
FT-980. Vertical divislons are each 10 dB;
horizontal divisions are each 5 MHz. Output
power is approximately 100 W at 24 MHz. All
spurious ernissions and harmonics are at least
46 dB below peak fundamental output. The
FT-880 eomplles with current FCC specifica-
tions for spectral purity.

Flg. 2 — Spectral display of the ET-980 output
during two-tone IMD test. Third-order products
are 37 B below PEP, and fifth-order products

are 45 dB down. Vertical divisions are sach

10 dB; harizontal divisions arg each 1 kHz. The
transcelver was being operated in the 20-meter
band.

Perhaps the nicest way to change frequency
on the 980 is via the front-panel keypad. To do
this, you press the enT key, enter the frequency
you want, and then press the enT key again.
When you QSY a few kilohertz, you don’t have
o enter the entire new frequency; simply use the
right arrow key to go over the digits that are to
remain the same, and change only those digits
that have to change. There is also a left-arrow
key for backing up to fix entry errors. 1f vou use
the keyboard to enter frequency, you do not need
to use the band switches to change bands.
Selecting your favorite net frequency, or a fre-
quency from which you want to *‘look around
the band,’” is a5 easy as entering a number on
a calculator. No more wearing out your wrist
getting from one portion of the band to another.

The "980 has 12 memories that store operating
frequency, mode and VFO. To store the
displayed frequency in one of the first eight
memory channels, simply press the wRITE 1
button, To store in memories 9 through 12, both
the wriTE 1 and the WRITE 2 buttons must be
pressed. To operate from a memory frequency,
select the correct memory channel with the

MEMORY CHANNEL knob, and then press the MR

button (in the keyboard area). The CHECK
button allows you to check the contents of a

(A}

(B

Fig. 3 — CW keying waveforms of the FT-880. The upper trace |3 the actual key ctosure; the
lower trace is the RF envelope. At A, each horizontal division is 20 ms. For this photo, the
transceiver was being operated In QSK mode. The output waveiorms for QSK and seml-break-in
are identical; there is no noticeable change in weighting. At B, each horizontal division is 5 ms.

There is an approximate 15-ms delay between ke

pulse is also shortened by the same amount.

memory without affecting your operating fre-
quency. The SHTFT button allows you to tune off
of the selected memory frequency without af-
fecting memory contents. Traffic handlers, DX
chasers and contesters will love this generous
allocation of memories.

Instead of the common RIT/XIT knob, the
FT-980 uses the main tuning dial for these func-
tions. Pressing the Tx ¢TAR button turns the
main dial into an RIT knob, and has a similar
effect for XIT; RIT and XIT excursion is
+ 10 kHz.

If you work a lot of DX or 10-meter FM, or
have some other need for split-frequency opera-
tion, the *980 has several split-frequency modes.
Aside from the RIT and XIT, you can receive
on 2 memory frequency and transmit on a VFQ
frequency, or vice versa. When receiving, the
receive frequency is displayed, When transmit-
ting, the transmit frequency is displayed. Or, you
can press the OFFSET FREQ button and display the
difference between the receive and transmit fre-
gencies. Unfortunately, if you are trying to move
vour transmit frequency some known distance
from your receive frequency. the ORFSET FREQ
display is of little help, since it will be updated
only when you transmit. Those who operate split
frequency should also remember that they can’t
transmit using the GEN VF(Q, or memory chan-
nels saved from the ven VFO,

It may seem that the *980 has more ways to
change frequency than anyone could ever
remember, let alone use. Every operator will have
some preferred mode of operation, and use only
those controls needed. For the demanding
operator, there are no tuning abilities missing.

The FT-980 has a blue digital display, with
10-Hz resolution. The operator can suppress the
10-Hz digit by pressing a couple of buttons. The
'980 also has a “‘synthesized analog display.”’
This display is difficult to describe and almost
as difficult to read. It's hard to understand why
it was added to the rig.

The Receiver

The "980 receiver section is truly state of the
art. It is blessed with versatile RF, IF and AF
sections, but is also cursed with digital noise,

Audio

The review 980 is equipped with the optional
SP-980 speaker. The SP-980 has an audio filter
with three choices of low-frequency cutoff and
four choices of high-frequency cutoff. This filter
makes it easy to tailor the audio to your tastes.
The speaker can handle audio from two sources,
using a front-panel switch to select the active
source. With its headphone jack and rear skirt

y down and the generation of RF; the autput

Fig. 4 — FT-880 recetver recovery time, The
upper trace shows the key opening; the lower
frace shows receiver audio output. Horizontal
divisions are each 5 ms. There is an
approximate 18-ms delay before receiver
racovery. (See the sldebar for a further
discussion of receiver recovery time.)

auxiliary output, the SP-980 is a useful station
aCCEsSOTy.

The FT-980 transceiver has a well-designed
audio section. The TONE control, which used to
be standard on general-coverage receivers, has
been restored on the 980, Yaesu also added an
etfective audio peak filter (APF) to the rig. This
filter is activated and tuned from the front panel,
It provides a noticeable increase in selectivity
when used in the cw mode, and can be used to
greatly enhance the performance of an external
W demodulator,

iF

The FT-980 also has several well-thought-out
AF controls, Concentric with the Apr control is
an IF NOTCH control. The notch, which can he
turned on and off with the NOTCH button, tunes
from 500 to 2700 Hz (when demoduiated). This
notch is useful for eliminating heterodynes when
listening to broadcast stations on shortwave
bands or when trying not to listen to brozadcast
stations on the 40-meter band, The *980 also in-
cludes the now-common IFwibTH and SHIFT con-
trols, and a noise blanker for “woodpecker®-
type noise.

Pleasant surprises are in store for the CW
operator: a way to zero-beat received stations
and a way to change the CW receiver offset. For
2¢10-beating, the transceiver will produce a tone
at a frequency equal to the offset betwsen the
transmitter and receiver. When the incoming CW
note matches this tone, the FT-980 transmitter
will be on the same frequency as the station being
received. A switch on the rear skirt allows the
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Some Thoughts on Transcelver Tumaround Time

in this FT-980 produci review, you will notice that we have measured “transceiver turnaround
tima.” With many amateurs using AMTOR and experimenting with packet radio, the time that
it takes a rig to switch from recelve to transmit and from transmit to receive is becoming im-

portant. The AMTOR specification feaves only 170 ms for a blogk of characters to be
acknowledged by the recelving station. in this time, the transmitting station, among other
things, must switch to receive and the receiving station must switch to transmit. These
switching times often limit the distance over which two AMTOR stations can aperate.
Whenever possible, we will publish tumaround statistics for radios reviewed.

‘Transmitter turn-on time can be read dlrectly from the CW wavetorm figure. i is the time

hetween kay closure and tull RF output.

Recelver recovery time is measured by injecting a signal into the recelver antenna Jack and
keylng the transmitter on and ott via the PTT line. The recavery time is the time between
when the transmitter is turned off {the PTT is unkeyed) and recelver audio comes back up to

nearly 100%.

What are “good” transceiver turnaround characteristics? Obviously, if it takes 170 ms tor
vour rig to generata HF, you cannot use [t for AMTOR, if you want to tigure it out, the
longast path fength that can be used on AMTOR Is equal to {0.170 ~ turn-on timell2} x
speed of fight. [Path length is not the great-circle distance between the two stations, but the
distance that the RF wave iravels from one station to the ionosphere and back down to the
ather station. The path length Is always greater than the greal-circle distance between the
two stations, — Ed.] Your receiver recavery time limits the closest stations you can work.
Your receiver must recover within twice the propagation delay pius the other giation’s

transmitter turn-on time..

Transceiver manufacturers have not hag to warry about these performance characteristics
ot thelr radios betore, so many radios now on the market do not switch quickly. Now that
manutacturers ara aware of the requirements for transcelver turnaround, we should notice

some improvement in newer models.

Yaesu FT-380 HF Transceiver, serizl no. 040313

Manutacturer's Claimed Specifications
Frequency coverage: Receive — 150 kHz to

Measured In ARRL Lab
As specified.

29.9999 MHz; Transmit -~ 1.5-1.99999, 3.5-3.99999, As specified.

1.0-7.49999, 10.0-10.42999, 14.0-14.49980,
18.0-18.49999, 21.0-21,49999, 24.5-24.99999,
28.0-29.99999 MHz.

Modas ot operation: CW, FM, 558, AM, FSK.

kHziturn of knob: Not specified.

S meter sensitivity («V for 59 reading):
Mot specified. .

Transmitter power output: 100 W — S55B, CW,
25 W — AM; 50 W — FM, FSK.

Harmonic suppression: Better than 50 dB.

Third-order IMD: Better than — 40 dB.

Raceiver sensitlvity: (2-30 MHz) lass than
(0,25 gV for 10 dB & + N/N.

As specifted.

10.

160 m, #9; 80 m, 57; 40 m, 63; 30 m, 86; 20 m,
86;-17 m, 85; 15 m, §5; 12 m, 55; 10 m, BO.

Power output: 160 m, 110 W,; 80 m, 115 W,
40 m, 110 W; 30 m, 110 W; 20 m, 115 W,
17 m, 120 W; 15 m, 120 W; 12 m, 125 W,
10 m, 110 W.

56 dB (see Fig. 1).

- 37 dB (see Fig. 2.

Receiver dynamics measured with optional
600-Hz CW filter installed.

8¢ m 20m
Noise floor - 137 dBm - 138 dBm
Blocking DR Noise limited Noise limited
IMD DR Noise limited Nolse limited
Third-order  Noise limited Noise timited
intercept

IMD measurements were attempted at 20, 30 and

40-kHz signal spacing, but could not be made
hecause of syntheslzer noise.

Size (HWD): 6.2 1383 14.6 In (157 x 350 x 370 mm}.

Weight: 7.7 1b {37 kg,

selection of S00, 600 or 700-Hz CW offset.
Changing the offset actually recenters the IF
passband, changing the sidetone and the Cw CAL
note. The range of sidetones should be tine for
most operators. Unfortunately, some CW
demodulators need a higher tone.

RF

The receiver has two dual-FET RF amplifiers
— une for the 6EN VFO, and one for the Ham
VFQ. While general-coverage signals are passed
oniy through a low-pass filter, the ham-band
signals are subjected to both low-pass and high-
pass filtering, resulting in better image rejection.
As well as the usual RF pain control, the "980
has selectable 10, 20 and 30-dB RF attenuators.

Receive Problems
it is unfortunate that the digital technology
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that makes some of the aforementioned receiver
flexibility possible also creates some receiver
weaknesses. Phase-locked loops and digital con-
trol signals generate RF noise, and there is plenty
of this noise to be heard in the FT-980 receiver.
Lab measurements of the receiver dynamic range
were limited by phase noise, and operation on
80 meters (with at least one FT-980) was dis-
turbed by noise from the digital display.

Will this noise bother you in normal opera-
tion? That depends on what you call ““normal.”
For casual operation {which includes much of
ty operating), the receiver is fine — the added
IF and AF controls are outstanding. In de-
manding applications, such as contesting or
weak-signal DXing, the receiver weaknesses will
begin to show. During contests and in crowded
shortwave broadcast bands, strong signals in the
teceiver passband will mix with PLL noise and

degrade reception of nearby signals. When
you’re searching the bands for weak DX stations,
it is hard enough dealing with external QRM and
RN without having to contend with unwanted
signals generated within the receiver. Designing
the perfect digitally synthesized receiver is no
small task.

The Transmitter

The '980 has a solid-state, no-tune transmit-
ter. It is rated at [00-W PEP output for CW and
S8B, 50 W on FSK and FM, and 25 W on AM.
The transmitter will operate only within the ham
bands; in fact, the transmiiter will operate only
on frequencies derived from the nam VFO.
Even if you are within the ham bands, you can’t
transmit using the GeN VFO or memory fre-
quencies stored from that VFO.

The transmitter power will be automaticaily
reduced if the SWR goes above 3:1. The SWR
shutoff circuit does not seem to be oversensitive,
as some of the circuits in earlier no-tune rigs
were.

The Fan

When the transceiver temperature rises above
some {unspecified) threshold, a fan comes on to
cool the final amplifier section, The fan is quiet,
but not so quiet that yon can’t tell that it’s on,
Unfortunately, the fan often comes on when you
are omly receiving. Perhaps the temperature
threshold could have been higher.

SSB Operation

Qince the fan does make some noise, it is good
that Yaesu included an “‘automatic mic-gain con-
trol’* (aMcC) for use during SSB transmission.
Signals from the microphone that are below the
AMGC threshold will not be amplified. Thus,
background noises (like the fan noise) will not
be transmitted. The aMGc can (and must) be
defeated for AFSK transmission.

The *980 also has an RF speech processor for
5SB operation. On-the-air reports indicate that
the processor, when correctly adjusted, produces
intelligible signals and provides some increased
topy on marginal paths. For adjusting the
processor, one of the *980 meters can be switched
to read RF compression (in decibels} and the IF
monitor can be used to listen to the processed
signal.

Other Modes

Non-$8B operators are not neglected by the
designers of the FT-980. The rig has full QSK
for CW ops, and direct FSK (with 170, 425 or
850-Hz shift) for RTTY operators.

Metering

The transceiver has two meters. One of them
can be switched to read final-amplifier voltage
or current, processor compression (dB), power
out (W), FM discriminator (zero center) or
relative forward power. The second meter is nsed
as an § meter, an ALC meter (with selectable
peak-reading ability) or an SWR meter.

The CAT System

One reason I was excited by the prospect of
reviewing the FT-U80 is that it is the first of
Yaesu’s CAT Svstem radios. The CAT System
is a series of Computer-Aided Transceivers to
be offered by Yaesu. The CAT rigs, with ap-
propriate interfaces and software, can be con-
trolled by an external computer. For my Apple
IT+, the interface and software come a5 the
Yaesu FIF-65. interfaces for other computers
should be supplied soon.



Hooking up the FIF-65 is easy. The interface
card plugs into an Apple [I peripheral card slot,
and a cable connects the interface to a socket in
the back of the FT-980. The software disk does
not contain Apple’s disk operating system
(DOS). A disk containing DOS must be loaded
before the Yaesu CAT program can be run.
When vou run the program, you are greeted by
some animated graphics, and then you can get
down to business.

What can you do with this CAT now that you
have brought it into the shack? From your com-
puter keyboard you can controf selection of fre-y
quency, VFQ, mode, split-frequency operation,
RIT/XIT, memory channels (foading, recalling,
scanning, shifting), IF shift and width, and FSK
shift. You can also put the rig into a few in-
teresting scanning modes. There’s a **program-
mable memory scan," which scans between any
two memory channels, The *980 scans in 10-Hz,
100-Hz or 5-kHz increments, up or down. In ad-
dition, you can perform TR switching. Each of
these functions is controlled by a three-character
command, and the current status of the FT-980

is displayed on your computer screen, updated
a5 necessary.

The software is not easy to use. The three-
letter commands are hard to remember. The
computer’s memory and versatility are not
tapped, and all I have is the radio front panel
duplicated by my computer keyboard and
monitor. Also, my computer can't be used
simultaneously to send and receive RTTY, which
is usually what I want to do when ’m on the air.

L think that computer control is useful, but 1
don’t think this software takes advantage of the
potential of computer control. Yaesu did include
enough information in the FIF-65 manual to
write some interesting and useful software.
Perhaps they are waiting for someone ¢lse to
write it.

Aside from possessing mere of that elusive
quality “‘user friendliness,”’ what should CAT
software do? It should take advantage of the
computer! Why should the computer be tied to
scanming at a fixed rate between two memory
channels? It could be switching between several
frequencies (say a few DX pile-ups), waiting a
few seconds on each one (maybe a bit longer on
that rare one), and then moving on. This is
possible, just not implemented.

All of which is not to say that I found the CAT
system useless or boring. Being able to see the
RIT/XIT and the IF shift and width right on the
Sereen is great. Having all of the radio data and
controi accessible at one receptacie on the back
of the rig made me think of remote control,
remote bases and message systems that could be
commanded to move to a quiet frequency or a
better band. The applications of the CAT system
are limited only by your programming skill and
your imagination.

There is one bug to watch out for, if you turn
off your computer without explicitly returning
control to the transceiver, vour FT-980 will not
respond o its front-panel controls — even if you
turn it off and back on. You must turn on your
computer, load the program and issue the “REM
2" command.

Conclusions

As one of the “big rigs,”” the FT-980 is a great
transceiver. [t is versatile and convenient to
operate, and has features that will appeal to SSB
and CW operators. The rig’s only weakness is
the receiver, which did not rise above the digital
noise that dominates most of the available syn-
thesized receivers.

For most operators, the CAT system is a
novelty. For those interested in remote bases and
other remote-control applications, it’s great.
When there is one program that will control the
tig, keep the log and operate RTTY, the CAT

system will really purr, — Jeff Ward, K8KA

MAXCOM ANTENNA MATCHER
AND DIPOLE CABLE KIT

{71 Wouldn't vou like to have an antenna-
matching unit that automatically matches your
dipole or long-wire antenna to 50 chms with an
extremely low SWR over several HF amateur
bands? Imagine the convenience of flipping the
band switch and merely tuning the rig into the
antenna for any HF band! Let’s include the
1.8- and 50-MHz bands as well, just for good
measure, okay?

Sure you would like to own such a unit!
Probably what comes immediately to your mind
is some kind of elaborate mechanical tuner with
servo mechanisms and sophisticated control cir-
cuits, We've all heard that such units exist (they
are actually used in military communications)
and we’ve read articles from time to time about
home-constructed automatic motor-driven
matching units for various antenna installations.

The Maxcom High Speed Automatic Anten-
na Matcher is marketed as a very broadband
matching device with all these capabilities, and
it uses no moving parts. 'The manufacturer claims
that it offers an SWR of less than 1.5:1 over the
frequency range from 0.3 to 70 MHz. This ap-
plies when the device is used with a dipole of any
length greater than 70 ft, including drooping
dipole (inverted V) arrangements, or any ““long
wire’ greater than 35 ft in length.! And what's
more, the matcher insertion losses are 2.8 dB or
less from 1.5 MHz upward in frequency, ac-
cording to the specifications.

That sounds too good to be true, doesn’t it?
Is this really possible in a small white box that
weighs only 2 pounds? You can’t tell by re-
moving the cover of the box, for the inner parts
are obscured by epoxy filling.

Four versions of the antenna matcher are
available: the Maxcom 200, the Maxcom 500,
the Maxcom 1000 and the Maxcom 2000, These
numbers refer to the maximum PEP ratings in
watts for the different versions. The 200, 500 and
1000-W models each weigh 2 pounds and come
in aluminum boxes measuring 4% < 3344 x 214
inches. The 2000-W model weighs 4 pounds and
comes in an enclosure measuring 7% X ¥4 x2%
inches.

In November 1983, 1« Maxcom 200 antenna
matcher was submitted to (ST for advertising
examination. Because of the epoxy filling we
couldn’t examine the inner patts, so we had to
Tesort.to external measurements only. These
measurements indicated the presence of resistive
elements inside the box. To confirm this finding,
we had X-rays taken of the unit, Sure enough,
three power resistors, along with a toroidal
matching transformer, revealed themselves in the
X-rays.

Our conclusion then was that the device
amounts fo a swamping resistance placed directly
at the feed point of the antenna. Because that
matcher was submitted only for brief examina-
tion, it was not put on the air. Instead, it was
returned to the would-be advertiser at the con-

'm =ft x 03048 mm =

In x 25.4;
kg = pounds{2.2,

clusion of our tests, and advertising of the
product was not accepted.

‘Fhe Product Review Unit

Wanting an off-the-shelf matcher for the
preparation of this review, we arranged for its
purchase through an amateur whose name and
call are not associated with the ARRL as an
elected official or as an employee. We purchased
the 200-W model and, to ensure that the device
was operated exactly as recommended by the
manufacturer, we also purchased the optional
dipole cable kit for use with the matcher.

X-rays were also taken of this unit, and the
views showed it to contain the sume types of
components as the first unit received. These X-
rays are shown in Fig, 5. Three power resistors
are clearly visible inside the enclosure,

A 2000-W version of the matcher was donated
to ARRL Hgq. after it had been subjected to
testing by another purchaser. Fig. 6 is a
photograph of this matcher after much of the
epoxy filling was removed. Eight power resistors
are used in the high-power version, to provids
a greater dissipation level, Four of the resistors
are 800 ohms in value, and the other four are
80 ohms. These are 50-watt resistors, the same
size used in the 200-W version.

Removing the cover of the Maxcom 2000
revealed several components mounted on a cir-
cuit board, just beneath the cover, X-rays of this
unit taken before the expoxy was removed
showed the board to be ““floating” inside the
enclosure, with no connections to any of the
other components. This circuit board is visible
at the left in the photo, and is apparently a scrap
surplus board; a portion was sticed off to enable
4 fit inside the enclosure. The board serves no
operational purpose in the matcher.

Mechanical Details

The materials used in the manufacture of the
Maxcom Matcher are top quality. ‘The enclosure
is a sturdy aluminum box with a white enamel
finish. The porcelain feed-through insulators are
rugged, with heavy nickel piating on the ter-
ninals. The SO-239 connector is not an economy
item.

Available as an optional extra is a dipole cable
kit. Inciuded in the kit are two 50-ft lengths of
heavy stainless steel aircraft-type cable, as-
sembled with crimped lugs for connection at one
end to the matcher and with porcelain end in-
sulators at the other. This is used as the dipoie
radiator.

Also included is a 100-ft length of top-quality
30-chm coaxial cable (foamed dielectric),
assembied with PL-259 connectors at each end.
These are soldered connectors, not the ECOnemy
critnp type. In addition, there is 50 ft of braided
nylon line for supporting the antenna and z roli
of Coax-Seal® for weatherproofing the instalfa-
tion. All are materials for a first-class installa-
tion, to be sure.

But How Did It Check QOuit?

Laboratory measurements with a Cieneral
Radio 1606-& RF impedance bridge revealed that
with the 100-ft length of coax supplied in the
dipole cable kit, the SWR was indeed less than
[.4:1 in spot checks of every U.S. amateur band,
[.8 through 30 MHz. However, these resuils were
obtained with the Maxcom Matcher alone — no
antenna atieched. These tests indicated the
equivalent swamping resistance of the matcher
is approximately 63 ohms at [.8 MHz, and
decreases with frequency to about 3} ohms at
28 MHz. That’s just about what you’d expect
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Fig. 5 -— At A, an X-ray view from the top of a 20

O-watt Maxcom Antenna Matcher. A toroidal transformer and Its windings are svident in the
center, and three power resistors show up faintly In the background. At B, a vlew from the coaxlal-connector end shows an edge-wise lock at the
toroid. The thres power resistors with their coaling fins are evident at the top of the enclosure in this view.

scrap at the left was merely “floating” inside the

Flg. 6 — A 2000-watt Maxeom Matcher with much of the epoxy filling removed. The circuit board

enclosure, with no operational purpose. Eight

H0-watt resistors are used in this high-power model.

from a dummy antenna.

The Maxcom system was installed in a droop-
ing dipole configuration with the center at a
height of 50 feet. The ends were 20 feet in the
air. The matcher is placed at the feed point of
the antenna. As a receiving antenna, the system
is not bad . .. signals can be heard. During tests
the loudest received signal peaked at $9 plus
10-dB on a receiver that is very generous in signal-
strength readings. In several hours of operation,
contacts were difficult to come by on 75 meters
with a 150-watt SSB transmitter. [ was unable
to make any contacts on higher frequency bands
(below 75 meters) during the test period, using
the same 150-W transmitter. Bands above
21 MHz were unusable at the time.

How does the Maxcom system compare with
other antennas? Antenna experts know that com-
parative gain tests with a reference antenna are
unreliabte unless made on an antenna test range,
a facility the ARRL does not own. Further,
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signals propagated via the ionosphere undergo
random fading, making comparative tests even
less reliable, especially on a short-term basis. As
a very rough comparison, however, S-meter in-
dications were that the response of the Maxcom
system on reception appeared to average 20 dB
or so below that of a small 2-element triband
beam on 14 MHz, with differences ranging from
15 to 35 dB at various times. (Comparison
numbers will change with different antenna wire
lengths on the matcher.)

The Maxcom Automatic Antenna Matcher is
manufactured by Magnum Distributing luc.,
1000 S. Dixie Hwy. W. no. 3, Pompano Beach,
FL 33060, tel. 305-785-2002, The sole distributer
is N & G Distributing Corp., 7201 NNW. 12th
St., Miami FL 33126. Price classes: Maxcom 200,
$600; Maxcom 500, $300; Maxcom 1000, $900;
Maxcom 2000; $1000. The dipole cable kit is of-
fered for an additional $100 with each Maxcom
Matcher. — Jerry Hell, KITD ]

Strays S

1 would like to get in touch with...

{71 anyone who knows the whereabouts of an in-
dicator for a Calorimetric RF wattmeter, Model
641, Leonard L. Jezorek, W4ALC, 20 Celestial
Way, Juno Beach, FL 33408,

[ anyone with a schematic diagram for 2
Galaxy 111, serial no. $1203M1032, and power
sopply, serial no. 5408NT578. William Peck,
1028 West Ash, Salina, KS 67401.

7l anyone involved in a technical net. Jordan
Hillrich, VESAGC, 732 Queen St., Regina, SK
34T 4A3, Canada.

[ anyone with a schematic diagram or manual
for an EICO Model 425 oscilloscope. Brett Orr,
255 Cameron Ave., Windsor, ON N9B 1Y5,
(anada.

("} anyone who has information on the align-
ment procedure for an Allied AX-190 receiver.
Graig Hinton, WB@IAH, 2668 N. Riviera Dr.,
White Bear Lake, MIN 55110,

1 anyone with assembly instructions for a
Telrex TB3-H triband beam antenna. Mac
MeCarthy, WHEARS, <6 Ohukai St., Kihei,
Maui, HI 86753.

{"| anyone having a schematic diagram for a
1914 Grebe Radio, CR-9. Kenneth M. Hout,
KA3LEF, RFD 3, Box 514, Everett, PA 15537.

Steven Rich, WATDFL, of Revers,
Massachusetts, gets fellow ham travelers
coming and going with his license plate.
Pictured are Lynne {left), daughter of
photagrapher VE1GO, and her friend Erin.



Aints and Kinks

TOROID-COIL-WINDING AIDS

(1 In reading Doug DeMaw’s article, **Learn-
ing to Work with Toroids,”” in the March 1984
issue of QST, 1 was especially interested in
Fig. 6 on how to wind 2 toroid using a bobbin
to hold the wire. About 15 years ago, I had oc-
casion to wind a transformer to build a 12-V dc
to 28-V, 400-Hz converter to power aircraft-type
synchronous motors. The amount of wire in-
volved almost filled the hole in a 1%-inch-OD
toroid.' I used a technique adapted from the
mechanical method employed by the (Generai
Radio Company to wind their Variac® variable
autotransformers. Fig, 1 helps explain the steps
involved in this procedure.

Determine the length of wire needed and form
it into a coil with a diameter about twice that
of the toroid form (Fig, 1A). Tape one loose wire
end to the adjoining turn. Then thread the other
end through the toroid and tape that end to the
adjoining turn (Fig. 1B). Rotate the coil through
the toroid until all of the wire goes through the
toroid (Fig. 1C). Free one end of the wire, and
use a piece of tape to secure it to the core, leaving
# long enough piece to make your connection
later (Fig. !D). Now rotate the wire coil so that
wire is transferred to a tight winding around the
toroid, as shown in Fig, 1E.

Continue this process until the coil is complete.
Multilayer windings present no problem. It is
easy to wind enough wire to fill the hole in the
toroid! — John Riggin, KESZY, Pebbie Beach,
California
I3 T was winding a toroid for a 160-meter circuit
using a shuttle similar to the one shown in The
Radic Amateur’s Handbopok.® This method
turned out to be a disaster for me because the
wire slipped off the shuttle too easily. I designed
a new shuttle to use for this purpose, and I found
it to work much better. Fig. 2 shows the device
1 made.

Anyone can make a simmilar shuttle, All it takes
is & coffee-can lid or similar plastic cover, a sharp
knife or shears, and perhaps a paper punch to
make the holes. The dimensions are not critical,
as long as the shuttle is narrower than the hole
in the toroid you plan to wind. 1 believe the big-
gest advantage of this type of shuttle is the way [
shaped the “*keeper™” at the edge of the hole. This
holds the wire in place until you are ready to re-
move another turn from the shuttle. — Harold
Muensterman, N9DEG, Evansville, Indiana

LOCATING CATY INTERFERENCE
SOURCES

[ T have found what I believe to be an effec-
tive technigque for focating leaks in cable TV
systems. The method involves listening for the
Doppler shift of the leaking signal as you drive
by in vour car.

The amount of Doppler shift, in hertz, is
simply the number of signal wavelengths that you
cross per second, At 40 mi‘h (64 km/h), the
Doppler shift on 2 meters is about 9 Hz. This
Is a small frequency change, but remember that

‘mm = inchas x 25.4,

'G. Woodward, C. Hutchinson and B, Rinaldo,
Editors, The Radic Amateur's Handbook,
61st ad, (ARAL: Newington, 1983) p. 2-31.

*Assistant Technical Editor
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Fig. 1 — Diagram illustrating the steps used
by KEBZY to wind a toroid coil. See text for a
complete expianation.
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Flg. 2 — A diagram showing the tabrication of
& toroid-winding shuttle from a plastic coftes-
can lid is shown at A. The use of this shuttie

is illustrated at B.

you will hear twice this change as vou pass the
source. The frequency will be 9 Hz higher than
transmitted as you approach, and 9 Hz lower
when you pass it. I have found this shift to be
plainty audible with my mobile SSB rig.

To track down a leak, tune your mobile 558
receiver to the channe! E video carrier (145.25
MHz). Switch on the noise blanker if you have
one, and adjust the )T control to provide a low-
pitched beat note, just high enough in frequency
to be audible. This will make the frequency change
easier to detect. When you drive past the leaky
tap, the signai strenpth will peak on the 8 meter
and there will be a sudden change in the beat note.
If you pass close by the leak, such as on 2 pole
by the street, the shift will be more rapid and
the signal will be stronger than if the leak is
farther away, as within a subscriber’s house, If

Conducted By Larry D. Wolfgang,* WASVIL

there are multiple leaks nearby, there may be an
interference pattern that will be a little more con-
fusing, This may take sorne experience to sort out,
With 4 little practice, you'll soon find that you
can quickly isolate a CATV leak. At that point,
vou should report your results to the cable com-
pany so they can correct the problem. -~ Phil
Karn, KA9Q, Berkeley Heights, New Jersey

DIODE-RING PRODUCT DETECTORS

L] There have been a great number of changes
in receiver design in the last few years, | have
noticed that one little-changed area is the diode-
ring product detector. It is a good design, sim-
ple and inexpensive. Most transeeivers use an old
poini-contact diode such as a IN60 for this task.
1 began to wonder if there were any newer diode
types that would give better performance, The
product detector holds an important place in
received-signal processing, and a deficiency at
this point would drastically affect the overall
receiver quality, With this in mind, I began
reading and gathering information. I discovered
that Schottky diodes might offer some improve-
ment, but no one seemed able to give a clear ex-
planation why,

¥ decided that some experimentation was in
order. So I tried a set of Hewlett-Packard
5082-2835 passivated Schottky diodes in my
transceiver. [These diodes are available from
Radio Shack, part no. 276-1124. — Ed.] The
receiver audio quality improved greatly. Each
signal was clearer and much more distinct. Try-
ing to find an explanation for my results, I con-
sulted H-P application note 956-3 for informa-
tion about these diodes.

I learned that the “‘corner frequency”, or the
frequency below which distortion begins to rise,
is lower for the passivated diodes than for the
point-contact ones. |Passivation is 2 manufae-
turing process whereby an oxide layer is formed
over the silicon surface. Photographic techniques
are used to open a small hole in the oxide, and
a metal is deposited in the hole to make a small-
area Schottky barrier. -— Ed.] Some other hybrid
diodes and unpassivated Schottky devices, or
“mesh”" diodes have an even lower “‘corner fra-
quency,’” as shown in Fig. 3. [Mesh diodes are
formed by depositing metal onto the semicon-
ductor surface through a screen to form the
Schottky barrier. — Ed.] Below a critical fre-

[} @ 20pa
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Fig. 3 - {iraph showing noise-temperature
ratio versus frequency characteristics for
several types of Schottky diodes. The noise in-
creases sharply below a certain frequency for
each different diode type. The curve tor a
polnt-contact type of diode is much higher
than the ones shown here.
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quency, noise and distortion increase dramatical-
ly. in the audio-frequency range, a point-contact-
variety diode contributes to the distortion of a
received signal! A normal Schottky diode is quite
an improvement, but the mesh type is clearly
superior. When [ tried a set of H-P 5082-2900
diodes in my TS-8305, | was rewarded with clear,
smooth audio from the product detector.

You will have to rebalance the defector after
the new diodes have been installed. I am not sure
of the procedure required by other rigs, but for
my Kenwood TS-8308 it was a fairly simple pro-
cess. Connect an oscilloscope to the primary side
of the last IF transformer and adjust the scope
to display an incoming signal. Reduce the RF
gain to zero and adjust the detector for minimum
fead-through signal from the carrier oscillator.

i have used this modification in a number of
receivers, and have had excellent success in all
cases. The 5082-2900 diodes cost about $3 in
single guantities. For a list of authorized
distributors, contact: Hewlett-Packard Com-
ponents, 350 West Trimble Rd., San Jose, CA
95131, — The Rev. Doug Millar, KGJEY,
National City, California

TV SIGNAL STRENGTH
AND TV}

1 After my neighbor purchased a video cassette
recorder (VCR) he began to experience some very
strong 'TVI from my Amateur Radio Station. I
contacted the ARRL for assistance, and received
some suggestions from Chuck Hutchinson,
K8CH. Chuck indicated that many VCRs use
diode switching systems, and that it Is very dif-
ficult to cure interference problems of that type.
The fundamental signal is simply overloading the
VCR circuitry and causing the interference.
Chuck stated that the only solution he knew to
be effective was to reduce the level of the
transmitted fundamental getting to the VCR.

My neighbor's TV-antenna system consisted
of 2 good antenna, a 300- to 75-chm balun,
75-.0hm coaxial cable feeding the antenna, with
another batun and a splitter inside the house, 1t
occurred to me that if reducing the interfering-
signal level would help the problem, then it might
be trie that increasing the desired TV signais
could also help! We installed 300-chm ribbon
cable, removing both baluns and the splitter. The
received picture was much clearer, but the TVI
was still present.

At this point, I contacted my friend Albert
Onley, K4VHV, When he came to visit, he men-
tioned that he remembered hearing that there is
a converter in some YCRs that operates around
% MHz. He also dredged up from memory a

simple trap that cured the problem. Albert wound
six turns of RG-39/1 coaxial cable on a 44-inch-
diameter form, leaving about 4 or 5 inches of
cable extended from each end. Next he trimmed
a bit of insulation off the cable to bare the shield
braid at both coil ends, and then he soldered a
150-pF trimmer capacitor across the braid of the
coil, With a 75- to 300-ohm bafun on one end and
an F connector on the other, we instalied this trap
between the 300-ohm feed line and the VCR.

The results were all out of proportion to the
cost and time involved! Trap tuning did not seem
critical. In fact, it may be possible that a coaxial-
cable coil would act as an RF choke, doing the
job without the tuning capacitor, No more TVI,
and no complaints {rom my neighbor. In fact,
he is convinced that I am & genius! The signal
strength improved so much by installing the
300-ohm cable that a station 55 miles away now
comes in like a focal station.?

[n my opinion, increasing the desired-signal
strength to the set did almost as much good as
the trap. | have no way to measure the insertion
loss of the baluns and splitter, but judging by
the improved signal strength, { estimate the total
Toss of the coaxial cable, tweo baluns and split-
ter to be on the order of 6 dB. — Wally Millard,
K4JVT, Camden, North Carolina

A NOMOGRAPH FOR RELAY-ARC-
SUPPRESSION FILTERS

2 Almost everyone who has worked around
electronic equipment has experienced the
problem of erratic operation and noise caused
by arcing relays. Whenever a relay opens a
current-carTying circuit, an arc is created. The
arc intensity depends on factors such as circuit
voltage and current, type of load and relay speed.
When energy released by the arc is induced into
electronic circuitry, it causes problems.

To avoid this difficulty, the arc should be sup-
pressed to keep radiated energy to a minimum.
One simple way to do this is to connect the series
combination of a resistor and & capacitor across
the relay contacts. One equation that has been
used to calculate the optimum component values
is:

E o
R = - (Eq. 1}
10 {3.16 JT)L+80rE)
where E is the circuit voltage and R and C are
the resistor and capacitor values.
With only one equation and two unknowns,

*m = miles x 1.509
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Fig. 4 — A nomograph for estimating the
proper RC values for relay-arc-suppression
filters is glven at A, and an example circult is
shown at B. The dashed line on the
notnograph represents one possible solution
to the sample problem.

an infinite number of RC combinations are
possible. Final selection will depend on such fac-
tors as component power fevels, voltage ratings
and availability. The nomograph shown in
Fig. 4A makes it possible to estimate various
combinations quickly. This will allow you to
evaluate the components in your junk box to see
which ones might be used.

As an example, look at the circuit shown in
Fig. 4B. A relay has an open-circuit voltage, E,
of 100 V across the contacts. Find the RC com-
bination needed to suppress the arc, The dashed
line drawn on Fig. 4A illustrates one solution.
A line is drawn through 100 on the E scale to
intersect with 33 on the R scale. Now we can see
that a 0.02-xF capacitor would be satisfactory.
Notice that this same RC combination would be
proper for a 20-V circuit as well, If you have a
different value capacitor available in a suitable
voltage rating, then you could draw another line
on the nomograph to correspond with that

capacitor, -— James McAlister, WASEKA,
Conway, Arkansas R

{Continued from page 47)

tank, turn on the air supply and adjust
the air-controf vaive for adequate bubble
agitation. Lnspect the etching progress
after about two minutes. If the solution is
fresh and the temperature is correct, the
board may be completely etched in 3 to 8
minutes, depending on the thickness of the
copper foil laminate. After each use, the
etchant should be poured back into its
storage container, and the etcher tank
should be rinsed with water io prevent
sludge buildup in the air manifold. A

56 OS5

pubble etcher at work is shown in Fig. 5.

Summary

The bubble eicher works well using 2
variety of circuit-board materials, {rom
flea-market bargains with unknown
specifications to materials purchased from
PC-board suppliers. The etcher has been
used to prepare single- and double-sided
boards with equally good results. The final
product is well worth the small cash outiay
and construction effort.

Notes
te e 3/9(F — 32%; mm = in x 254 m = ft

% (L3048; 1 = gt x 0.946; ml = oz » 20.5T;
kgfem? = Ib/in® x 0.0703.

*H, Levin and G. 7. Oppenheimer, “Eiching Your
Qwn PC Boards Quickly and Accurately,” Elec-
tromics, July 3, 1972, pp. 105-106.

'Radio Handbaok, 20th ed. (Indianapolis: Editors &
Engingers), pp. 33-% to 33-11.

Jim Stinson has been @ ham since 1953. He received
his first call, WOQCN, while living in North Dakota.
Affer a stay in California as K6CUQ, Jim returned to
the Midwest and received his present call in 1963, An
Extra Class ticket kolder since 1980, Jim is an Assis-
tant Professor in the Technology Department at
St Cloud University and has & Muaster’s degree in in-.
dustrinl arts. His oreas of expertise are in graphle arts,
and include photographic screen printing, offsel
Hthography, and color and black-end-white phote
finishing. [P ULAW]
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C 64 KEYBOARD MACHINE-
LANGUAGE ROUTINE EXPLAINED
IJ The following lsting is the machine-language
portion of the Commodore 64 CW-keyboard pro-
gram that appears in the January 1984 QST (pp.
13-16) and May 1984 QST (p. 45). The listing con-

*Technical Editorial Assistant

tains an explanation for each instruction with
added notes to help the reader understand how
the program functions. A flow chart gives a
smooth interpretation that can be followed easi-
ly. Flow-chart headings are included in the listing
to help you follow the program logic.

The BASIC-language portion of the keyboard
program places a speed constant in focation 252
and the ASCII value of the character (labeled
CHAR in the listing and flow chart) to be sent

Conducted By
Bob Schetgen,” KU7G

in location 1019, The program accepts only
characters with ASCII values between 44 and 90.
Instructions %53 through 359 reject invalid
characters and return control to the BASIC
program.

Morse code is based on certain time relation-
ships between the various code elements. The
length of a dot or dash and spaces between
clements, characters or words all have specific pro-
portions. In this program, all timing is done by

FRGM BASIC
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Fig. 1 — A flow

chart of the main
* machine-language
routine is shown at
A, CHAR represents
the ASCII value of
the character being
{ processed, BC is
the count of hits re-
maining to be pro-
cessed in the bit
pattern, BP. The
duration of TIME
LOOP is controlled
by the varlable, L,
which Is passed to
the subroutine by
the main routine.
The operation,
“ABL," Is explalned
in the text. A flow
chart of TIME LOOP
is shown at B. L,
sets the duration of
the timing loop, T s
a timing variable
derived from the
code speed and
DELAY sats the in-
terval of the
smallest loop.

| vECAEMENT
nFlay

DECREMENT
I
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Machine-Language Routine Listing for the Commodore 64™ Keyboard Program

The left-hand column shows tha beginning address of each instruction in decimal notation, Column
two shows the mnemonic for the instruction, and columns three through tive show the hexadecimat
code and operands for the instruction. The word “iocation” is abbreviated as “loc.” in the listing.

Mem Op Operation

Loc. Code

[Entry from BASIC]

1809 LDA AD FB €3 Load A from loc. 1819
1812 JMP 4G 51 83 Jump to location 843 [CW]
[cwl

8649 CMP C8 20 Compare A to 32

851 BEQ F@ 67 Branch to 956 on equal
853 CMP C8 2C Compara A to 44

855 BCC o9 4E Branch to 935 on carry clear
/sy CMP GO 5B Compars A to 91

859 BCS B 4A Branch to 935 on carty set
861 TAX AA Transfer A to X

862 LDA BD $8396,X Load A from 918 + X

865 LOY AD 98 Load 8 into Y

867 STY B4 FB Store ¥ in location 251
869 ASL BA Shift A left 1 bit

879 DEC C8 FB Decrement loc. 251

B72 BCC 9B FB Branch to 869 on carry clear
B74 STA 8592 Store A in log. 2

[NBJ

876 LDA AS 02 Load A frem loc. 2

578 ASL PA Shift A laft 1 bit

f-14°] STA 85 02 Store A inloc. 2

8§81 LDY Ap &1 Load 1 into Y

883 BCC 99 82 Branch to 887 on carry clear
885 LDY AQ 03 Load 3 into Y

887 LDA AD 1% Load 17 into A

889 STA 8D o4 D4 Store A to 54276

892-9M4 EA 13 No Ops

985 LDA AS 81 Load 1 into A

oa7 STA BD @1 DD Store A to 58577

918 JSR 20 AB 03 Jump to subroutine at 936
913 LDA AQ & Load @ into A

Nns STA 8D 84 D4 Store A to 54276

218 STA 8D 91 DD Store A to 56577

@921 LDY AQ 91 load 1 into ¥

923 JSR 26 AB 83 Jump to subroutine at 836
526 DEG C8 FB Decrement loc., 251

928 BNE D@ CA Branch to 876 if not zero
930 LDY Af g2 Load 2 into ¥

832 JSR 20 A 38 Jump to subroutine at 936
[BTR]

935 RT8 69 Return trom subroutine
Time Loop

36 TYA 98 Transfer Y to A

37 ASL BA Shift A left 1 bit

938 ASL DA Shift A left 1 bit

939 TAY A8 Trangfer Ato Y

940 1.DA AS FC Load A from log. 252

942 LDX A2 FA Load 250 into X

944 DEX CA Decrement X

945 BNE D8 FD Branch to 944 when not zero
947 SEC 28 Set carry flag

948 SBC E9 M Subtract 1 from A

950 BNE D2 F6 Branch to 942 when not zero
952 DEY 88 Decrement Y

953 BNE D@ F1 Branch to 948 when not zaro
955 RTS8 62 Beturn from subroutine
[Ws]

956 LDY AQ 84 Load 4into Y

958 JSR 28 AB B3 Jump to subroutine at 936
961 RTS 6@ Return from subroutine

Purpose

Get ASCI value of CHAR

Check for space

if space go to [WS]
Check for below 44

If below 44 go to [BTB]
Check for &1 or above
Go to [BTB] if equal or greater
Place ASCII value in X
Load bit pattern (BP)
Set bit count (BC) to 8
Store BC

Look for start bit
Reduce BC by 1
Repeat if bit is zero
Save remaining BP

Load remaining BP
Check next bit

Save remaining BP
Store dot welght {L=1)
[f dot, go to 887

Store dash weight (L=3)
Prepare for voice

Turn on voice

See toxt

Prepare for output
Turn on bit 1 of port B
Go to TIME LOOP

Tum off voice

Turn off port B

Dot-space weight (L= 1}

Go to TIME LOOP

Reduce BC by 1

Go to [NBj if not done
Gharacter-space weight (L=2)
Go fo TIME LOOP

Return to BASIC program

Load weight (L)
= dot
= ot space
character space
dash

word space
Multiply L by 2
Multlply L. by 2 again
Store L

Get time constant (T)
DELAY =250

Reduce DELAY by 1
Loop until zero
Prapare to subtract
Reduce T by 1

Do again untii zero
Reduce L by 1

Do again until zero
Return to main routine

LIRS 2 -
WonHE

Weight for word space (L=4)
Go to TIME LOOP
Resturn to BASIC

a single routine, Program logic keeps track of the
progress as each character is formed, A daot-length
space (dot space) follows each dot or <dash. At
the end of cach character, an additional two dot
spaces are sent to complete a character space.
A word space is handled as a separate function,
but the same timing routine is used. The timing
routine {TIME LOOP) is entered several times

58 O5T=

during the operation of the larger routine.
Instructions 940 to 953 comprise a delay loop
based on weighting (L}, a time constant (T} and
a delay count (DELAY). The delay count is fixed
at 250, but the time constant is changed to set
the code speed, and the weight constant is varied
to suit the particular element of a character.
Anyone may vary the weight of the code elements

Look-Up Table

MEM ACTUAL MEM ACTUAL
LOC CODE CHAR LOC CODE CHAR

82 13 . 98 BC D
93 M BTH 987 B2 E
984 55 . 988 12 F
966 32 989 0E G
966 SF @ 530 18 H
967 2F 1 gal B4 1
o988 27 2 992 17 J
969 23 3 993 BD K
are 21 4 904 14 L
g71 M 5 905 o7 M
72 @ & 96 6 N
973 38 7 997 B O
ar4 3¢ 8 98 16 P
915 3E 9 gge 1D @
976 28 AR[IT 1008 WA R
917 45  SK[Jt 1981 08 8
978 88 [<|t 102 83 T
979 36  KN[=]' 183 # U
980 80 [>If wed 11V
881 4C P 1005 9B W
982 ©5 BK[@]t 1886 19 X
983 5 A T 1B Y
984 18 B 1we 1C X
985 1A C

tProcedural signs are sent by pressing the key shown in
brackets.

Table 1

Element Waight Control for the
Commodore CW Keyboards

Element Normal Weight Location
Dot 1 882
Dash 3 386
Inter element space 1 22
Character space 2t 931
Word space 45t 957

tA character space is sent immediately after & cot
space, The normal weight is, therefore, one greater
than the value stored at the location.

HA word space consists of the welght shown pius &
praceding character space.

by changing the values at the focations shown
in Table 1.

Instruction 862 loads the bit pattern for a
character to be sent from a look-up table begin-
ning at location 962. The table is organized so
that the location of each character bit pattern
can be cafculated by summing %18 with the
ASCII value of the character, Both the sum and
load operations are performed by instruction
£62. For example: The ASCII value for “*A" is
65, therefore the bit pattern for ““A™ (with a start
hit added) is found at location 918 + &5 = 983.
AR explanation of the bit patterns appears in.
the Jan. QST article. — Ed.]

For Newcomers to Machine Langnage

The 6502 and 6510 microprocessors read ad-
dresses in reverse order. When two consecutive
memory locations hold the hexadecimal values
FB and 03, respectively, the hex address
represented is 03FB, or decimal 1019,

Bach processor contains three working
registers that can be used by the program. These
are the Accumulator, X and Y registers. They
are represented in the listing by A, X and Y,
respectively,

When a JSR (jump to subroutine) instruction
is encountered, the program branches to the
subroutine and performs the instructions there
until an RTS (return from subroutine) instruc-
tion is encountered. Program control then
geturns to the next instruction following the JSR.



Table 2
Hexadecimal Numbering
Decimal 1 2 3 4 5 & 7 8 9 1w 11 12 13 14 15
Hex 1 2 3 4 5 6 7 8 9 A ] o] D E F
Table 3
Sample Branch Values
= +
1 =
128 | B84 32 16 8 4 2 1 bitvaue
F6=1l1 1 1 8 1t 1 8 = 118 decimal
4E = B ] 1 /] "] I T | @ = 78 decimal

Branch instructions do not show the destina-
tion address in a straightforward manner. All
branch instructions use relative addressing. The
range of relative addressing is 127 bytes forward
and 128 bytes backward from the address fol-
fowing the branch instruction. Since a memory
location holds eight bits, it can represent any
number from 0 through 235, It would appear
that you could branch further than 127 locations,
however, one bit must be sacrificed to indicate
the jump direction. The 65xx processors use the
high-order bit for this purpose. Because the high-
order bit has a value of 128, the maximum value
of a forward jump is 255 — 128 = 127, The
maximum value of a backward jump is 128 ~

= |28. Look at Table 2 and Table 3 while con-
sidering these examples:

The instruction beginning st location 950,
BNE D4 F6, is followed by instruction 952. Since
the high-order bit is one, the branch causes a
backward jump. Add up the bit values, but
disregard that of the high-order bit:

64 + 32 + 4 4+ 2 = 118

Since this is a negative branch, subtract the result
from 128;

128 - 118 = 18

Now, subtract 14 from the next instruction
address:

952 - 18 = 942

The instruction causes a branch to location 942
when the accumulator conients are not equal
{BNE) to zevo,

Now consider a forward branch (high-order
bit of zero). Instruction 855, BCC 90 4E, is
followed by instruction 857. Add up the bit
values:

64 + 8 +4+2=78

Since this is a forward branch, add the branch
to the address of the next instruction:

857 + 718 = 935

The instruction branches to tocation 935 when
the processor carry flag is clear (BCC).

The mnemonic, ‘“ASL,"’ represents
**Arithmetic Shift Left.”* This instruction causes
each bit in the accumulator to be shifted left one
position. The most significant bit is shifted into
the carry position. In the keyboard program, the
ASL instruction is used to examine successive bits
of the bit pattern by testing the carry position
after each shift. When the accumulator contents
are stored, the bit that was last examined is lost
because *‘carry’’ is not part of the accumuliator.
This means that only the remaining bit pattern
is saved. An ASL is also a quick way to multi-
ply & binary number by two. ASL is used for
multiplication at the beginning of TIME LOOP,

L.ocations 892 to 904 are filled with the hexa-
decimal byte “EA,’° meaning that no operation
{NOP) is performed. Machine-language pro-
grams have many locations, such as the look-up
table, that cannot be changed. Programmers
often aliow extra space for a group of steps or
discover a more compact way of performing a
task. When steps are not needed, they are filled
with NOP instructions so that other portions of
the progtam need not move. — Thomas R.
Behra, KASNRZ, Canton, Ohio

Feedback

(.1 Please make the following corrections to
Fig. [ of “*A Cathode-Driven Tetrode for 6
Meters,” September 1984 QST, pc127 The secon- <
dary winding of T1 should stfow a center-tap wire
to grountd. Also, R3 should be a 1-W resistor.
Author Munyon peints out that the input-circuit
etficiency can be improved by changing the value
of C2'to 200 pF and placing the tap on L} at
two turns from the hot end.

Strays -

THANKS, MIRAGE

[Zi The ARRL would like to gratefully
acknowledge the donation, by the Mirage Com-
pany, of a Bl0l6 repeater amplifier. This
amplifier is currently in service on the WIAW
AX.25 packet-radio repeater, which is the hub
of a growing Connecticut Valley packet-radio
network. The WI1AW packet-radio repeater is
a simplex repeater on 145.01 MHz, the coot-
dinated frequency for the EASTNET packet net-
work. Along with the BI016 amplifier from
Mirage, the W1AW packet repeater uses a Van-
couver Digital Communications Group
{(VADCG) terminal node controller, a mnodified
VHF Engineering repeater and an Iso-Pole
antenna donated by Advanced Electronic Ap-
plications. The repeater and the W1AW packet-
radio bulletin board serve about 20 stations in
central Connecticut. Stations from the Boston
network often use W1AW, and the EASTNET

network should cover the entire East Coast of
the United States in a few months. — Jeff Ward,
K8KA

TA Emil Pocock, W3EP, retaxed and ready for
an evening of DXing

TA PROFILES

[ Introducing Emil Pocock, W3EP, the newest
member of our ARRL Technical Advisor team.
His expert advice on radio propagation,
especially in respect to VHF and UHF, will
benefit all radio amateurs. First licensed in 1961,
as KN3OKC, Emil received his Extra Class
license in 1964, His Amateur Radio interests,
primarily VHF-oriented, are DX and weak-signal
work, contesting, propagation studies and
mountaintopping.

Emil earned his BA from the University of
Maryland in American Studies and a PhD in
History and American Studies from Indiana
University, where he was a member of the
Indiana University ARC. His professional area
of expertise being United States history, Emil is
a lecturer in History at the University of Georgia.

Besides Amateur Radio, Emil is interested in
meteorology and wildflower horticulture, enjoys
hiking and camping, and is an active participant
in sports, especially racquetball. -- Marian
Anderson, WBIFSB
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FEMA Communications, from
the Top Down

ARRBL volunteers, armed with the newly
inked ARRL/FEMA agreement, now
play a significant role in federal
emergency communications plans.

By F. Dale Williams,* K3PUR

n August 3, at a ceremony in

Washington, DC, ARRL President

Larry Price, W4RA, and FEMA
Director Louis Giuffrida affizxed their
signatures to a Memorandum of Under-
standing between the two organizations.
FEMA stands for the Federal Emergency
Management Agency, whose task it is to
handle compleie disaster-management
responsibilities for the U.S. government,
and to provide support to state and local
civil-preparedness and e¢mergency-
management authorities. FEMA also is in
charge of administering the Radio Amateur
Civil Emergency Service (RACES)..

The signed ARRL/FEMA agreement
provides substantial evidence of official
FEMA recognition of the ARRL emergen-
¢y preparedness program, notably the
l.eague-sponsored Amateur. Radio
Emergency Service (ARES). The document
can be a powerful tool in **selling’ ARES
capability to local emergency management
officials, while enhancing the gmw@h of
duai ARES/RACES relationships at the
municipal and state level. (Copies of the
agreement are available from ARRL Hg.
for an s.a.s.e.)

FEMA, a relatively new government
agency, has great significance to the
Amateur Radio Service, Therefore, this ar-
ticte discussing the FEMA structure and
how radio amateurs logically fit in is
presented for the information of QST
readers. While FEMA is charged with
it is clear that without communications
none of its other functions would be
possible.

Disaster-Commuunications Hub

As with most agencies of the federal
government, FEMA’s headquarters is
located in Washington, DC. It can be con-
sidered the hub of the disaster-

*1394 Old Quincy La., Reston, VA 22094
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communications network, with spokes
feeding 10 regions across the United States
and its territories/possessions.

Each of the 10 FEMA regions (shown in
the sidebar} has a federal facility that
houses the day-to-day operations, as well
as functioning as the Emergency Opera-
tions Center (EQC) during times of
disaster. Inctuded in these facilities are of-
fices, meeting rooms, communications
centers and provisions to supply a cadre of
disaster-team personnel, Available com-
munications include landline (telephone),
RTTY (landline and HF), HF, VHF and
UHF. The federally implemented disaster
plan encompasses all 10 regions, which are,
in turn, responsible for activities within
their region. ‘

Each of the states is responsible for the
enactment of legislation thatl establishes a
state office of Disaster Emergency Services
and the provisions and funds with which
to operate, This office iis normally

'
L
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l
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———— CHGANIZATION COOROINATION
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Fig. 1 — Emergencyldisaster organizational
struciure and communication links.

established at the capitol and is under con-
trol of the governor. As part of the legisla-
tion establishing this office, additional
paragraphs may provide for the appoini-
ment of emergency-preparedness officials
at the county or lower level. The resulting
organizational diagram is depicted in
Fig. 1.

The National Warning Center (NWC)
originates warning messages to FEMA
regions and other agencies. These messages
may indicate exercises, tests, fallout,
natural or man-made disasters, or any
threat to an area of the United States. As
the organizational lines tie the various of-
fices together, so should the lines of com-
munication be formed. Each state BOC
should be linked with FEMA through the
EOC of the appropriate region, and coun-
ty EQCs should have communications lines
with the state EOC.

Each geographical entity (city, county,
state) acts as an area emergency/disaster
office. If the situation becomes too large
for them to handle, they may request
assistance from the next-higher office.
However, when the problems are passed
on, so is the responsibility, and the re-
quested office takes over command. City
and county offices normally have the
following official resources available to
them: police, fire, wmaintenance and
emergency preparedness. Coordination for
afl these services takes place at the ap-
plicable EOC,

At the state level, some additional
resources may be called upon: Mational
Guard, State Police, State Maintenance,
Department of Disaster Emergency Ser-
vices, Forest Service/Parks Service and
Social Services.

Additionally, these community resources
are available at all levels: Amatenr Radio
(ARES/RACES), Red Cross, Salvation
Army, REACT, other NVOAD (National
Voluntary Organizations Active in
Disaster) agencies,’ Civil Air Patrol, Search
& Rescue, Hospitals/paramedics and Na-
tional Weather Service.



In 1982, President Reagan made public
a seven-year civil defense program. One part
of this plan provides for continuity of
government during and after attack, and the
ability to respond to large-scaie natural and
other domestic disasters. This portion of the
program outlines a massive upgrade of the
present communications system to include
various state-of-the-art developments. Most
of the present state and local networks rely
on commercial telephone lines, which are
vulnerable, causing degradation or disrup-
tion of response and recovery activities.

The plan, therefore, is to provide a sur-
vivable telecommunications and warning
system using RF equipment as the primary
means of communication. Included in the
design of such a system must be some
means of protection against the effects of
electromagunetic pulse (EMP) caused by
nuclear weapons and the capability of con-
tinued operation through auxiliary power
sources, sitch as emergency generators.

Unfortunately, accomplishing such a
grandiose plan, assuming that the funding
can be obtained, does not rely on simply
integrating a number of available systems
already on the market. The past decades
have seen very little interest or further
development in equipment and technigues
in the LF and HF regions of the spectrum.
Now that applications of meteor burst,
low-frequency ground wave, etc., are
regaining popularity, new developments
will be required.

In addition to rejuvenating some old
techniques with new medifications, the
FEMA system will also include satellite and
line-of-sight (LOS) links. T'o permit greater
flexibility, part of the system will be in-
stalled in self-contained shelters and vans,
which can be assigned to reguired areas
within the various FEMA regions.

How Amatenr Radio Fits In

How does all this affect emergen-
cy/disaster communications in general and
Amateur Radio support in particular?
First, the increase in ¢quipment and
capabilities at the national and regional
level will require additional FEMA person-
nel, new procedures and increased liaison
and coordination between FEMA, at all
levels, and the states. The state EOCs will
be required to add additional equipment to
interface with FEMA and update their cur-
rent procedures. Consequently, greater
coordination and planning will be required
between the states and their county, local
and volunteer/support agencies (such as
Amateur Radio — ARES/RACES).

it is virtually impossible to coordinate
disaster activities at the state or higher level
without receiving valid information from
the various disciplines within the affected
area. These communications originate from

ARRL (as well as the Red Cross and the Salvation
ﬁgnoyA ISLmong others) Is a member agency of

Now it’s official! ARRL President Larry Price,
W4RA, and FEMA Director Louis Giuffrida at
the signing ceremony that began an
ARRLFEMA link that will allow both organiza-
tions to provide enhanced disaster com-
munications. ARRL's Perry Willlams, WIUED,
and Samuel W. Speck of FEMA look on.

FEMA Regionai Offices

~Region |: CT, ME, MA, NH, &, vT

442 J. W. McCormack, Boston, MA 02109,
- tel 8172234741

Region 11: N, NY, PR, Vi

26 Federal Plaza, Room 1349, New York,

NY 10007, tel. 212-264-8980

_Region 111 DE, MD, PA, VA, DG, WV
“Curtls Bldg., 7th FL, Sixth & Walnut Sts,,

- Philadelphla, PA 19106, tel. 215-507.0416
“Reglon 1V: AL, FL, GA, KY, MS, NG, '5C, TN

. Guif Oll Bldg., Suite 864, 1375 Peachiree

§t., N.E., Atlanta, GA 31792, tel.
404-881.2400
Reglon Vi IL, IN, OH, Mi, MN, W!

~ 300 Bouth Wacker Dr., 24th Fl, Chicago, IL

60606, tel, 312-353-1800

. Region VI AR, LA, NM, OK, TX

Fuderal Reglonal Genter, Room 206,
Denton, TX 76201, tel. 817-387-5811

} Vﬁeqion VII: IA, K8, MO, NE

Qid Faderal Offlce Bidg., Room 405,
“Kansas City, MO 64106, tel, 816-374-5912

Region VH: CO, MT, ND, 8D, UT, WY

Federal Hegional Genter, Bullding 710,

-, Denver, GO B0225, tel. 303-234-2553
- Region 1X: AZ, CA HI, NV

~ 217 Main 5t., Room 220, San Francisco, CA
94105, tel, 415-556-8794
aglon X: AK, ID, OR, WA

"-, Faderal Regional Center, Bothell, WA

98011, tel. 206-481-8800 -

a number of sources, by various means, on
different frequencies. The efficient opera-
tion of any disaster center requires input
from as many sources as possible, but on
the minimum number of links.

This means that as much information as
possible should be funneled to a single relay
at the lowest possible level. The normal
EQC maintains operating positions for their
departments: police, fire, maintenance and
possibiy emergency preparedness. All the in-
formation coming into the EQOC from the
various links musi be combined and pro-
vided to the decision makers and/or to the
next higher level, During emergency/disaster
operations, however, there are many other
agencies and organizations providing sup-
port that require guidance from the EOC
and must report progress back to the EOC.
Some of these groups have their own radio

frequencies, and some have no means of
communication outside of the telephone.

These problem areas provide a golden op-
portunity for Amateur Radio organizations
specializing in emergency comrmumications
to provide a necessary service. Rather than
have an operating position in the EOC for
every support agency already using assigned
frequencies, Amateur Radio operators can
supply this link up to the various organiza-
tions. Of even greater importance is the pro-
viding of comumunications to those agencies
that do not have this capability, This is a
large job and requires advance coordination
and planning to operate successfully. Where
possible, similar types of operations, such
as care and shelter, should be combined
under one leadership. This is most easily ac-
complished by having the Red Cross
Disaster and Social Services coordinate the
volunteer groups offering the same service.
The Red Cross operation itself requires
multiple communication facilities at the
main office, shelters, Disaster Action
Teams, hospitals and at the scene.

One of the biggest problem areas is
Welfare traffic. This operation normally
takes two paths: those inguiries passed
through the Red Cross network and those
received via Aimnateur Radio. In both cases,
replies to these Welfare messages should be
obtained from Red Cross lists, since the
Red Cross has this official function. The
League’s National Traffic System (NTS),
through ARES, typically handles such traf-
fic. In-state inquiries may be referred to the
Red Cross offices, as appropriate.

Ag the disaster communications system
becomes more sophisticated, additional re-
quirements will probably be levied on the
Amateur Radio Service. Greater ¢com-
munications capability at the top level re-
quires more information from the field.
New technical developments will also af-
fect the amateur community, and we must
maintain our proficiency while adopting
these new capabilities.

Satellites offering communications chan-
nels for emergency/disaster operation are
in the wings, and will require some new
technology to provide amateur mobile/por-
table operation. *acket communications
aud repeater linking are making progress,
but more remains to be done to facilitate
the relay of long-haul traffic across the
nation.

The basis of all emergency/disaster com-
munications is advance planning and coor-
dination, and this task will become more
demanding as requirements increase. If you
are affiliated with ARES or RACES, vour
most important job s liaison and coordina-
tion with the agencies requiring com-
munications support and the government
officials responsible for maintaining the
disaster plans. Second, but of no less im-
portance, is the organization and
preparedness of your own group. Only with
continued coordination, preparation and
practice can you expect to be called — or
be ready when you are called! R
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The Making of the
Handbook, 1985

T he countdown began on a warm summer’s day in July 1983. During a

publications planning meeting, the group decided to Iaunch a brand new
Handbook for 1985. Now — after a year’s worth of designing, building,
writing, editing, rewriting, reediting, typesetting, laying out, proofreading, cor-
recting, checking, rechecking and, finally, approving page proofs — all systems
are GO as we await shipment of the largest, and probably the best, book the League
has ever produced.
Those of us who were part of this challenging team effort cagerly await the ar-
rival of the 1985 ARRL Handbook for the Radio Amateur. We trust that League
members, and everyone involved with radio communication, are doing likewise.

Thefpho(t)os on these p;tgcs conves;la general idea (;lf what goeslinto the ;:]rlolcliuc— maﬂ,}i‘nglgﬂd or ?lnmggo ﬂ}? é;é,lrte,g: qfkt?:, tl::%?k fall an

x 1 3 @ shoulders of Handboo ar Ghuck Hutchinsaon,

tion of a 1024-page book, but to fully appreciate what was invo ved_, you’ll have M o oot Tochmonl Ealrar baE utch o,

to buy one for yourself! See page 111 (and pp. 164-166) for more information, ;rggyi alsc; remmléed 1?"3 wor‘rl&(e{dhcl?saly wlil';? the meny con-
Ty uiors to the boo WOu! mpossible to list th 1

or see your local dealer, — Joel Kieinman, N1BKE heve, Bt there given cradlt am ihe boics e pagar =

Responaible for seversl Handbook chaptars, as well as the

Two members of the edltorial team, micracomputer-to-typesetting interface, Jarry Hall, K1TD, was anothar
Maureen Thompson, KRA10YZ, and Bob key member of the Technical Department editorial team. The interface
Schetgen, KUTG. Bob wrate a chapter, while workad this way: Once a chapter had bean proofread and adited in the
While carrying out writing and editing Maureen handled several fobs, including Tathnlcal Department, it was transferred alectronically to one af many
duties, Mark Wilson, AAZZ, found time (o proofreadin%wlth help from Gre: Handbook disks inside the Praduction Department’s typasetting
dasign and bulld savaral new projects. Mark Bonaguida. A1VUG, and Mlke ki, machine, saving weeks of precious time,
has bean designated editor of the 1986 W1QL), Let's see; that's 300 words per

Handbaok, page, times 3000 pages . ..

. . an the productlon side of things, David Pingrea was responsible
Another who contributed his design and construction falents to the book was Jeff Ward, KBKA. The for drawing the naw schematics that appear in the book — and
result is 2 Hendbook with many, many new — and useful — projects. there ware a whole bunch ot ‘em.
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Debbie Sandler and Julie Shain dldn't mind using the
floar to accomplish thelr task of brlnqing drawings

and text fogether, chapter by chapter. After all, they
couldn’t tind a desk that would hold everything!

Once a chapter had besn “pasted up,” proofread and
chacked by any number of editors, It was up to Shalty
Fuinl (among her many other production respon-
sibliities; to make the text corractions.

If you like the booi’s cover, you have these people to thank: Fram the lett, the
angraver (who produced Iy, gue Fagan (who designed It) end Laird Campbsll, WIGUT
(who, with assistance from Josl Kleinman, N1BKE, oversaw the production end of
the entire project). Part of Laird's job was to ses that the printer had a sufficient
supply of paper — the equivalent of thres boxcars fulll

t with various rormedies close at
hand, Production Suparvisor Brocke
Craven puts the final touches on
the index. It was her Job to lay out
all 1024 pages of tha 1985 Hand-
book, and 1o supervisa the produc-
tion process.

Photos
by
N1BKE

*— Julig (along with Debble) was
responsible tor pasting up the
corractad ¢opy on layout boards,
After production work ended, they
retumed to ¢ollege, no doubt con-
sidering changing majors!

Soma chapters of what was o becoms the 1985 ARRL Hamdbook for the Radio
Amateur awalt packing and shipping to the printer. Meanwhite, fealin? an

immense sense of raliat, members of the Hy. staff could take a couple of degg .
breaths — and then fook ahead to the 1886 adition. 4TS ]
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Happenings

ARRL Opposes 220-MHz Takeover Attempts

As reported last month, twe organizations have
petitioned the FCC requesting that the 220-MHz
hand be shared with land mobile radio services.
The Land Mobile Communications Council
{LMCC) asked the Commission to examing
potential frequencies for future land mobile use.
Besides 800 MHz, the LMCC suggesied that
FOC consider use of other areas of the spectrum,
including 220-225 MHz. Sideband Technology,
inc. (STD) proposed that 216-222 MHz be
segmented into 5-kHz channels, and be dedicated
exclusively to private and government narrow-
band land mobile radio systems.

ARRL’s opposing comments to the two peti-
tions proceed along similar lines, although in the
case of the LMCC’s petition the League confines
its comments to the threat to the 220-225 MHz
band. (The LMCC petition primarily seeks land
mobile access to the B00-MHz spectrum, an issue
on which ARRL takes no position.) The
League’s position is that both petitions are out
of order and premature at this time, as they
presuppose the availability of 220-225 MHz for
{and mobile use, and that this supposition is false
in view of recent Commission spectrum-alloca-
tions actions domestically.

In its Second Report and Order in General
Docket 80-739, the FCC stated with respect to
the 220-225 MHz band:

*“The spectrum requirements for this band are
currently undefined. However, as noted in the
NPRM there is an FCC/NTIA working group
developing an alfocation plan for this band.
‘Therefore, we will maintain all three allocations
— amateur, fixed and mobile — pending the
results of this effort. It Is noted that no
assignments will be made to the fixed and mobile

1900-2000 kHz UNDER FIRE

The FCC has issued & Notice of Proposed Rule
Making proposing to allocate the 1900-2000 kHz
band to the nongovernment Radiolocation Ser-
vice on a primary basis because of an anticipated
expansion of the AM broadeast band that would
force certain radiolocation stations to move.
Comments in PR Docket 84-874 are due (ctober
26, with reply comments due November 23. The
[.eapue has filed a motion with the FCC to held
this NPRM in abevance pending the resolution
of a related ARRL petition filed, ironically, the
day before the Commission released its NPRM.
‘The League fited its Pefition for Initiation of In-
quiry Proceeding on September 10, asking that
the Commission initiate an inquiry into the
present use of radio-frequency spectrum in the
medium-frequency band by non government
radiolocation users. The purposes of the inquiry
wouid be to define the spectrum requirements
of individual users and to determine the number
of individual radiolocation stations necessary in
A given geographical area.

ARRL filed its petition because it has noted
repeated instances of claims by licensees and
users of non government radiolocation stations
of the need for additional spectrum above
1800 kHz. There are several cases of claims of
entitlement to frequency bands now occupied by

*Acting Manager, Membership Services
Department
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services until the allocation and service rules are
Jfinalized.”” (Emphasis added)

Therefore, both petitions *jump the gun’” and
presume a very specific (and unlikely) cutcome
of a detailed planning study yet to be completed.
Moreover, on August 28, 1984, the Chief of the
Private Radio Bureau dismissed a Petition for
Rufe Making that requested amendment of the
Amateur Radio Service Rules to authorize voice
privileges for Novice class ficensees on a portion
of the 220-MHz band. The Chief of the Private
Radio Bureau stated that:

““The spectrum tequirements for the 220-225
MHz band are currenily undefined. The Second
Report and Order in General Docket 80-739,
released December 8, 1983, regarding the im-
plementation of the final acts of the World Ad-
ministrative Radio Conference (WARC),
Cieneva, 1979, stated that both the FCC and the
National Telecommunications and Information
Administration (NTIA) are studying possible
uses of the 216-225 MHz spectrum. Thus, it is
not appropriate to consider petitions which could
have a major impact on the 220 MHz band until
these matters have been resolved,”

Accordingly, that petition was dismissed as
being premature, Identical treatment of the
LMCC and 3TI petitions, “*which could have a
major impact on the 220 MHz band” is necessary
if the FCC is to be consistent, the League argued.

The League goes on 1o assert that there is an
ongoing need for long-range planning concerning
the 216-225 MHz spectrum. In September 1981,
the NTTA released a report entitled, “*Spectrum
Resource Assessment in the 216-225 MHz
Band.” One specific conclusion of the report
wasr

Amateur Radio operators made by radiolocation
users without the slightest attempt to establish
technical need. The FCC appears willing to ac-
quiesce to these claims, which are unbacked by
technical justification. This assertion is all the
more apparent now that FCC has issued its pro-
posal, as stated above, to allocate 1900-2000 kHz
to nongovernment radiolocation users,

The history of U.S. preparation leading up to
WARC-79 clearly shows that there was never a
plan to exclude amateurs from the 1900-2000
kHz band, or to permit radiclocation to occupy
the band on other than a secondary basis. The
WARC-79 Final Acts gave radiolocation the
following allocations in the 1600-2000 kHz band:
80 kHz on a secondary basis at 1625-1705 kHz;
and 95 kHz at 1705-1800 kHz and 150 kHz at
1850-2000 kHz on a shared, coprimary basis.
While this was a larger allocation than the U.5.
had proposed in Docket 20271 {the WARC
preparation docket), it still permitted full
amateur use of 1300-2000 kHz, as proposed in
that cocket.

Subsequent to WARC-79, the FCC began im-
plementation of the 1979 WARC treaty by
issuing five Notices of Inquiry in Docket 80-739,
This proceeding culminated with the release of
a Notice of Proposed Rule Muaking making
specific proposals for accommodating domestic
spectrum allocation needs while implementing
the WARC-79 Fipal Acts. Although the FCC in
this NPRM stated that it did “not intend to
reopen a general discussion of issues or to initiate

Conducted By Richard K. Paim* K1CE

“Planning of the band is required to assure
that compatible operations are achieved between
adjacent channel TV receivers, existing radars,
the Inland Waterway Communications System,
Amateurs and new Land Mobile Services in the
band. Although ideally suited for expansion, the
band requires carefu] planning between the FCC
and Federal Government agencies to achieve ex-
pansion in a compatible and timely fashion.”

The ultimate recommendation of the NTIA
report was that *“FCC, NTIA and IRAC must
plan the 216-220 MHz band by examining spec-
trum management and congestion problems in
other land mobile bands, A preliminary sharing
plan should be developed jointly, and 2 Notice
of Inquiry prepared for public release, Public
comments should be carefully reviewed and ap-
propriate rulemaking actions taken."”

Furthermore, NTIA remarks contained in the
NTIA Table of Frequency Allocations in
Chapter 4 of the Mamual of Regulations and Pro-
cedures for Federal Radio Frequency Manage-
ment state, concerning the 220-225 MHz band,
“This allocation is subject to further discussion
between the FCC and NTIA as part of their long-
range planning activities.”

The express need for fong-range planning and
a methodical plan of action for the 216-225 Mz
band endorsed by the Commission in its Second
Report and Order in Docket 80-739, together
with the Cominission’s specific warning that *‘no
assignments will be made to the fixed and mobile
services until the allocation and service rules are

inalized,’’ make it clear that the LMCC and STI
petitions are premature and inappropriate, and
should be dismissed without action, the League
said.

discussion of new issues in this proceeding,” it
proposed for the first time to allocate 196G0-2000
kHz to radiolocation exclusively, 1t included a
footnote allowing amateurs to use the band on
a secondary basis until such time as radioloca-
tion moved into the band, which FCC said was
several years away. This major alteration to the
frequency aflocations table was proposed despite
{1) the specific U.5, proposal to WARC-7%; (2)
the WARC-79 Final Acts; and (3) the Commis-
sion’s stated intention in the NPRM rot to revisit
the decisions made in the extensive preparations
for WARC-79,

The crux of the League’s argument is that
none of the reasons given by non government
radiclocation users for the need for additional
spectrum, or indeed for the spectrum it now has,
has ever been technically supported or
guantified. A major reallocation of radio-
frequency spectrum should be predicated on a
technical basis and not merely on the elaims of
attorneys representing non government
radiolocation users,

The League requests that the Commission ask,
in its inquiry, such questions as (1} whether it
is true that radiolccation operations have become
more efficient over the years, (2) whether the
medium-frequency band is the most efficient for
such operations, (3) what the limits are of
Loran-C and NAVSTAR systems such that
medium-frequency radiolocation systems are still
required, and (4) whether the use of spread-
spectrum radiolocation systems in the 420-4350



MHz band obviates the need for medium-
frequency radiolocation operations.

Finally, the League asserts that the technical
justifications for the use by radiolocation of ad-
ditional spectrum space have not been explored
but oniy alleged and accepted by the Commis-
sion on their face, and that therefore an inquiry
is needed into the spectrum efficiency of
medium-frequency radiolocation operation,
available existing spectrum alternatives and the
present loading status of existing radiolocation
frequency bands before making any further
medium-frequency allocation to the radioloca-
tion service,

LEAGUE REQUESTS FEDERAL
PREEMPTION OF LOCAL AMATEUR
RADIO ANTENNA ZONING

On July 16 the ARRL filed a Request for Is-
suance of Declaratory Ruling with the FCC. The
League asked the FCC to issue a declaratory
ruling delineating the limitations of local zoning
and other local and state regulatory authorities
over federally licensed Amateur Radio facilities.

The League feels that such a ruling is necessary
because of continuing encroachments by
municipalities on the right of amateurs to erect
effective antenna systems. The League states:

**Were such local regulation cleariy necessary
in furtherance of the protection of health and
safety of the local citizenry, littie could be said
about it. Yet it is seldom that a municipal restric-
tion on amateur antenna systems which actually
impairs the station’s communication effec-
tiveness bears any trace of a basis in safety oe
health concerns. Recently enacted ordinances
limit, for example, the length of the boom on
a horizontal antenna array and the number of
discrete antennas, regardless of support struc-
ture, lot size, or degree of conformity with safety
tequirements of building codes. This has been
done without any findings made by the local
Zoning authority as to the need for such [imita-
tions. They have rather been arbitrarily
established.”

In 1977, the Commission issued a Pusblic
Abotice entitled *“Local Laws Regulating Radio
May Be Pre-empted by Communications Act.”*
The Notice discussed the Commission’s jurisdic-
tion and preemptive authority over local regula-
tion of radio. However, it offered no means by
which a municipality might judge whether a par-
ticular ordinance is unduly restrictive or should
be federaliy preempted. It is incumbent on the
FCC to provide that guidance, the League feels.
It is necessary now to stem the tide of local or-
dinances that impair effective amateur com-
munications, rendering the Amateur Radio Ser-
vice less capable of performing its public-service
obligations.

Therefore, the Commission should declare
that there is a limit to local jurisdiction over
Amateur Radio stations, according to the
League’s Request. That limit is reached when the
tocal ordinance renders an amateur station in-
effective or incapable of transmission or recep-
tion in an efficient manner. The League asks the
Comimission to issue a statement that indicates
that while conditions may be placed on an anten-
nz installation to ensure that reasonable local in-
terests are met, those conditions cannot be so
restrictive as to prevent antenna effectiveness.

The FCC seeks comments on the League’s
filing, Comment deadline is November 9, with
Teply eomments due by Decernber 14. An original
and four copies must be filed with the Secretary,
FCC, Washington, DC 20554. Please refer to

document nurmber PRB-1. It is important to sub-
mit reasoned, well-thought-out, factual com-
wents, [f you have had your amateur operations
impaired by unduly and/or unfairly restrictive
antenna ordinances, tell the Commission. Be sure
to include important information, such as legal
and professional expenses incurred and time lost
from work. A copy of the League’s filing is
available from ARRL Hq. for an s.a.5.e. with

-88 cents postage.

MALICIOUS-INTERFERENCE
BHLLS INTRODUCED

Bills designed to curb malicious interference have
been introduced into the House of Representa-
tives and the Senate. H.R. 6195, introduced by
Rep. Jim Bates (D-CA), proposes to add a new
section to the Communications Act of 1934. This
new section would come after Section 302, which
deals with devices that interfere with radio recep-
tion. The new section (302A), would cover per-
sons (rather than devices) who willfuily or
maliciously interfere with radio communications.
The Bates Bill then goes on to amend Section
510¢a}. This section authorizes the forfeiture of
equipment for willful and knowing intent to
violate FCC Rules under the new, proposed Sec-
tion 302A.

On the Senate side, Barry Goldwater (R-AZ)
has introduced 5.2975, which takes a somewhat
different approach. **This bill is desirable
because the present [aw is not comprehensive or
clear,” the Senator said., Although Section
303(mMINE) of the Communications Act ap-
pears to prohibit willful or malicious inter-
ference, it may apply only to FCC licensees and
only authorize suspension of an operator's
license,

The Senator went oo to say, *‘1 think that
enactment of this bill also would substantialiy
assist the Commission in curtailing willful and
malicious interference by elevating such activity
to a criminal offense pursuant to Section 501 of
the Communications Act. This section provides
for both a fine of up to $10,000 and imprison-
ment for up to one year for a first offense and
the same fine and up to two years’ imprisonment
for repeated offenses,

“Presently Section 502 which makes violations
of the Commission’s regulations or treaty
provisions a crime, provides only a maximum
penalty of 3500 and ne imprisonment, Thus,
amending the act to statutority prohibit willful
or malicious interference substantially increases
the penalties for such actions.

LEAGUE OPPOSES SEVEN-DAY
REEXAMINATION PETITION

The ARRL has filed comments in opposition to
a petition filed by Phil H. Milter, KBEQX. The
current FCC rules provide that an applicant who
fails an Amateur Radio examination element
must wait at least 30 days before taking that ele-
ment (or a higher-class element) again, Miller re-
quests that the waiting period be reduced to seven
days.

The League opposes this petition because it
is inconsistent with the recently implementad
Volunteer Examination Program. Amateur ex-
aminations are, for the present, designed by
Volunteer Examiner Coordinators (VECs).
While it is important for a VEC to frequently
change the questions used in the examinations
to discourage rote memorization by repeated test
taking, it is impractical to expect a VEC to
change a test design more than monthly or

bimenthly. 1f a VEC who provides examination
opportunities regularly were to ensure that the
same set of questions is not used in successive
examination sessions, it would be forced, under
Miller’s proposal, to change examinations weekly
and distribute them to its Volunieer Examiners.
This is an unreasonable burden to place on VECs
and VEs.

NO BREAK FOR AMers, SAYS FCC
On July 22, 1983, the FCC adopted a Report and
Order in PR Docket 82-624 replacing the former
input-power-measurement standard in the
Amateur Radio Service with a power-
measurement standard based on peak-envelope-
power (PEP) output, with 1500 W being the
maximum allowable power. The Commission
recognized that this would have an impact on
AM double sideband (DSB) operations, typically
limiting such operations to half of their previous
maximum aliowable operating power. The FCC
grandfathered the input power measurement
rules for AM DSB operations until 1990 to
minimize the immediate impact of this rule
change.

Now, the Commission has denied two peti-
tions for reconsideration asking that AM DSB
operators be permanently exempted from the
new output-power measurement rules. The FCC
feels that it cannot justify a permanent and con-
tinuous expense, both for equipment and train-
ing, to make a special power measurement for
amateurs who happen to engage in AM DSB
operations, particularly since they constitute only
one percent of the U.S, amateur population.

in the satne action, the Commission granted
in part a Motion for Clarification filed by the
ARRL. The Commission had stated in its Report
and Order, regarding the methods it would use
in measuring the output power of an Amateur
Radio station, **Should we decide upon other
standards in the future, we will release them in
public notices.” The League sought clarification
on whether this staterent was meant to include
the actual output power limitation, the methods
used for measurement of output power, or both;
in either case, the League maintained simple
public notice would be inappropriate, and that
such changes require notice and comment rule-
making proceedings.

The FCC’s response is that it would indeed
submit any proposed revision of the 1500-W PEP
output power limitation to 2 full notice and com-
ment rule-making proceeding, but that an-
nouncement of changes in FCC measurement
methods was simply a general statement of pro-
cedure and not subject to the notice-and-
comment provisions of the Administrative Pro-
cedure Act,

The FCC did make a minor change to its Rules
to correct an inadvertent error. To update Lart
97 in The FCC Rule Book, Second Edition (red
cover), Second Printing, make the following
change:

1) In Section 97.67(b), starting with third line,
delete all after “*1500 watts,” and substitute
therefor, “‘except as provided in other limitations
of these rules.”

ARRL FOUNDATION AWARDS
SCHOLARSHIPS

The ARRL Foundation has awarded its scholar-
ships for the 1984-1985 academic year. The reci-
pient of the $500 Paul and Helen Grauer Scholar-
ship is Jeffrey Westcott Koch, WBAYKG. This
scholarship is awarded to a student of electronics,
communications engineering or a related field
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Ba a Contributor to the Goldwater Scholarship Fund

Here's your opportunity 1o thank Barry, K7UGA, for his long-term staunch support of the
~Amateur Radlo Service and to ot him know of your appreciation. Send in your contributlon
OV,

It your contribution Is $25 or more, we will list your name and call in QST. If your contrlbu
tion is $100 or mors, in additlon to your name and call appearing in QS7, you wil receive a
-signed photograph of the Senator, suttable for disptay in your hamshack, And tor contribu-
tlons of $1000°0r more, in addition to the above, we'll put your photo in Q8T and you'll
raceive & parsonal thank you call from Robert York Chapman, W1QV, President of the ARRL
Foundation, which is administering the Goldwatar Scholarship Fund.

We walcome alf contributions, regardless of size. Plaase help us achieve our goal of
building an endowment sutficient to fund the Goldwater Scholarship in perpetuity. What
batter way to honor a great amateur, a great statesman and a great human being? Please
make your chack payable to the ARRL Foundation Goldwater Scholarship Fund, and send to
ARRL Foundation, 225 Main St., Newingion, C;'I' 06111,

ALTFR; Robert L. Beacham, WDSIIB; Paul J. Eeringer W?WRT JoL Boockho!dt AASF;
Eemm,Bpwdoin, K4HKR; Deweay L. Bverley, WERDK; Ed Bultock, K4HW; John E. Coleman,
WBSK; Confederate Signaf Corps, inc., WAVTA: Chartes E. Dewey, Jr., WECD; Chuck Dorfan.
W3JPT; Drumliins Amateur Radio Club, WAZAAZ; Frad Dahnke, WBEIQV; Harald Drooz,
W2HZG; James Eberwine, WAAPY; Richard R. Farman, K2QR; Arthur L. Flanner, WBOWRG;
Raymond Fredrickson, KOHMA; Steve Gecewicz, KOCS; Edward Greenwald, KAZIVA; Mark
Goltermann, WBIFPR; Willlam Good, Jr., W1GS; Andrew M. Gudas, WBBRIU; M. A. Griswald,
WEJIXM; Ed, WSFRZ and Nan Hall; John M. Haluska, WB2WXO; Charies B. Johnson, Jr.,
WMECG H. Gordon King, W4XI: Raymond Knefel, KKN; Godfre‘y B. Lowthar, WOFC.; In
memory ot Harman Lukoff, W3HT; Tony Maugeri, W28DO; Gearge W. Murray, WBdDYQ
Wayne Matlock, WABVZY; Rufus L. McCraken, KHEQL; Thomas Meyer, Jr., NACYV; John May,
KESLA: Daniel L. McMlilin, WADGE; £, Clayton Miller, WOLSR; Raymond Miller, WEREC;
Edward L. Morgan, NOFIE; Henry Mott, Jr.,, W2DFL; Joseph Moutton, Jr.. W2NLJ; Robert
Qlson, AF#; Philip M, Park, KCANH; Frank A. Pitman, Jr., WD4DSS; West Park Radiops,
WBVM; Michael Riley, WF4R; W. M, Riley, WASBKE; Laray Richardaon, WERFK; Col. Charles
C. Rallins, Jr., W4EWX; Josl Rose, NBJR; 5. Bud, WASYIH and Joy M. Scmevmg, Carl Schultz,
Jr., KASKWB; 'Alfrad E. Schwaneke, WOGS; James E, Sheperd, WATUGW; Johnt W, Simpson,
NSCSC; Six Mater Club of Chicago, Inc., KBONA; N. Clifte Smith, W1SG: Edson Snow, W2UN;
Gerald A, Squires, KBLN; Dick Stewart, KL7DK; W. J. Stewart, AA4l; James St. John, KD4PV;

Emast N. Storrs, KABNO; Raymuond Tester, N2AT, Tom 8. Teetor, WSNOL, Bethany Walt,
KAAWRLU; John Walt, WALNX; Harley . Walker, WBRUG; Joe E. Wardan, WBLNO; Maroid A
Wendt, WIBXM; Walter Warman, WIKVK; Dexter Whesler, WITUM: Emest F. Wilcomb,
WIMS: Victor Woadling, W3JINH; M, C. Zervantian, W6DIS. '

who resides in, and attends an accredited college
or university in, the ARRL Midwest Division.
Jeffrey is majoring in electrical engineering at
the University of Missouri-Rolla, and has earned
many honors and distinctions. He is an a
Advanced class licensee, enjoys late-night DX
and helping young people get started in Amateur
Radio.

The Perry F. Hadlock Memorial Scholarship
of $500 is awarded annually to a student of elec-
trical engineering who is a General class or higher
amateur. This vear it goes to Tyler Alan Brown,
KE@X, an electrical engineering major at the
Einiversity of Minnesota. Tyler is an Extra Class
amateur who enjoys high-speed CW, DX and
contesting. He spends his free time teaching
licensing classes, including a Novice class for the
Courage Handi-Ham System.

The Long Island School Scholarship assists
Long Island (New York) residents attending
Long Island schaols, emphasizing the importance
of electronics in the curriculum and Amateur
Radio in the extracurricular interests of the ap-
plicant. Three $500 scholarships were awarded
this year. One went to Nikolaos Carbidakis,
N2EHH, an electrical engineering student at City
College of the City University of New York. He
established the City College Amateur Radio
Society and serves as its president.

The second award goes to David R,
Borenstein, KAZHTV, a freshman at the State
University of New York at Stony Brook. He is
an Extra Class licensee who participates in public
service and traffic handling, and likes to. help
young people. He is pursuing a career in elec-
trical engineering.

The third recipient is Steven E. Atkin,
KA2INN., Licensed since 1980, Steve enjoys CW,
DX and ragchewing, and is 2 member of the
Radio Central ARC and ARRL. He will attend
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the State University of New York at Stony Brook
with the ambition of earning a PhD in
Biochemistry. His interests include ecology,
French. video, art and stamp-collecting.

KioU AWARDED FIRST GOLDWATER
SCHOLARSHIP

The initial award of the ARRL Scholarship
Hoporing Senator Barry Goldwater has been
made to Paul D. Sargis, KI6U, an electrical
engineering student at California Polytechnic
State University. Paul is a straight-A student and
an Extra Class ham who operates on all HF
bands as well as 2-meter FM. He enjoys com-
puter programming and electronic kit building,
and his career goal is to advance the state of the
art in radio communications. The latest list of
contributors to this worthwhile scholarship ap-
nears elsewhere in this column,

AMATEURS WIN LICENSE PLATE
VICTORY IN ARIZONA

Thanks to the efforts of Arizona hams, the
governor has signed a bill authorizing reduced
fees for Amateur Radio call letter license plates.
The fee for original Amatewr Radio operator
plates has been reduced to $15 (versus $25 for
other special plates), and the renewal fee has been
reduced to $5 {versus $10 for other special
plates).

SECTICN MANAGER ELECTION
NOTICE

To afl ARRL members in the Montana,
Mississippi, lowa, Arizona, Orange, Northern
Texas, Arkansas, Kentucky and Wyoming Sec-

tions: You are hereby solicited for nominating
petitions persuant to an election for Section
Manager. Incumbents are listed on page § of this
issue,

A petition, to be valid, must contain the
signatures of five or more Full ARRL members
residing in the Section concerned. Photocopied
signatures are not acceptable, No petition is valid
without at least five sighatures 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 ARRE Headquarters, but are not re-
quired. The fotlowing form is suggested:

{Place and date)
Cieneral Manager, ARRL
225 Main St., Newington, CT 06111

We, the undersigned full members of the . ..
ARRL BSection 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 ...}

An SM candidate must be a resident of the sec-
tion, a licensed amateur of Technician class or
higher, and a Fult Member of the League fora
continuous term of at least two years immediate-
ly preceding receipt of a petition for nomination.

Petitions niust be received at Headquarters on
or before 5:30 P.M. Fastern Local Time
December 7, 1984,

Whenever more than one member is
nominated in a single Section, ballots will be
mailed from Headquarters on or before January
2, 1985, Returns will be counted ¥February 19,
1985. SMs elected as a result of the above pro-
cedure will take office April 1, 1985.

1f 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 April 1, 1985.

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

Vacancies in any SM office between elections
are filled by appointment by the (eneral
Manager.

You are urged to take the initiative and file
a nominating petition immediately.
2avid Sumner, K1ZZ
General Manager

REPEAT NOMINATING
SOLICITATION

Since no petitions were received for the West
Indies Section by the petition dsadline of June
R, 1984 as a result of notices in the April and
May (ST, nominating petitions for this Section
are herewith resolicited. See the above notice for
details on how to nominate.

SECTION MANAGER ELECTION
RESULTS
The following were elected for a two-year ferm

of office beginning January {, 1985:
{incontested

Eastern
Massachusetts Luck Hurder, WA45TO
Missouri Benton C. Smith, KEPCK
pebraska Vern J. Wirka, WB6GOM
Houthern

New Jersey WRichard Baier, WA2HEB

South Carolina James G. Walker, WD4HLZ
TR



How's DX7? 4

Views from the Top

Conducted By Ellen White,* W1YL/M

Earlier this year, this column editor conducted o mailing to a number of non-W/VE hams sharing the distinction of being at the top of the DXCC
Honor Roll. They “worked “em all® — but still have had DX problems and experiences particulariy unigue to their part of the world. This month,
and in the issues ahead, we plan to share their views with you.

OHIBH

Martti Laine was first licensed in 1961, but
Amateur Radio turned out to be more of a
[ifestyle than a hobby! The early years saw
OH2BH involved in club activities, CW opera-
tion, then S8B, contests and VHE. Soon it
became obvious that DXing on both sides of the
circuit was paramount. In DX, Martti finds
Amateur Radio at its best — talking to people
of all nationalities and making friends
worldwide, His world traveling has led him to
visit hams in, and operate Amateur Radio from,
more than 75 countries — including two “‘new’’
ones he helped bring about, 3C8 and 08,

OH2BH is an active member of the Northern
California DX Foundation, and aids NCDXF ac-
tivities by being a European Advisor. High on
the list of Foundation priorities is establishing
Amateur Radio permanently in many Third
World countries. He feels that there is 4 high
degree of satisfaction in hearing local people
operate their owst stations from a rare country.

His most exciting DX trip took him to
Equatorial Guinea and Annobon for a few
weeks, while activating 3CP for the first time,
On that trip, he contracted an almost-fatal case

"189620 8W 224 5t,, Homestead, FL 33031

OHZBH stacks 6-L beams on 20 at 140/70 feet,
and beams for 15 and 10 meters at 120/95
feet. A full-size 40-meter 3-L array is on a
similar 140-ft tower about 150 feet away!

OH2BH

of malaria. His efforts to activate Albania bave
been impressive, and Martti feels that the
prospect of permanent ZA activity is within the
realm of possibility. Future trips that hold special
interest for him might well be Peter I Island, with
an enroute stop at Bouvet.

OH2BH advice: ““Meet the experienced hams
and talk to them openly. Ask them questions.
Betieve them and hold them in esteem. They are
the ones who have made Amateur Radio into
what it is today. On the air, listen, listen, listen.
Don’t talk_ Let’s all try to make our personal
coniribution and make Amateur Radio even bet-
ter for the future.” (Special thanks to Martti for
permission Yo use some of this material, which
appeared last fall in ARI's Radio Rivista.)

DI2BW

West Germany's DJ2BW, a member of the
First Class CW Operator’s Club, is a member
of the DXCC Honor Roll, having *“worked ‘em
all”” on mixed mode and phone. Hermann is also
on the CW Honor Roll, neading just 11 to top
that roster as of this writing. The Pacific path
is particularly tough at his West German loca-
tion, on both 40 and 80 meters. KL7 is tough
on 80, too! HF antennas include a four-element
rmonobander on 20 and three-clement duobander
on 21/28 MHz.

LUeIX

July 1981 How's DX? contains several pictures
of then 7i-years-young active radio amateur
LUeDIX. Now 75 vears of age, Alfredo pursues
active phone and CW DXing, principally on
40-10 meters — 20 continuing to'be a problem
what with a fack of antenna space.

He notes that his best time for Europe is the

DJ2BW, 4-L. monobander on 20, 3-L. duobander
for 10/15.

LUBDJX recelving one of his many trophies —
this from a Naval Officer — “Liberty Frigate
Instruction Seventh Travel Around the World.”

South American winter season. Propagation
usually is poor from his location to the Indian
QOcean south zone, Not too surprisingly, Central
America and the Caribbean present a problem
because of the signals generaied by W/VE. The
harder the mode/band, the more excitement he
feels when working DX (i.e., 40-meter SSBY
LU6DJX, always a gentlemanly DXer, says it
always affords im pleasure to be ready to work
others.

November 1984 67




DX operating aid no. 1

DXing Caok Islands style takes place from an
A-frama like this on Harotonga, thanks to
ZK1CG,

COOK ISLANDS

ZK 1CG affords a rare pictorial look at the beauties of
the Cook Islands: ‘‘unhurried, unspoiled, unforget-
table,”” Easy to reach by air, the Cook lslands lie vir-
tually in the center of the Polynesian triangie of the
South Pacific — flanked to the west by Tonga and
Somoa, and io the #ast by Tahiti and French Polynasia.
Victor, ZKICG, and XYL Marsha host Tiare Village
in Rarotonga, with every facility for a delightful ham-
type vacation. Victor would be delighted to ealighten
you via Box 489, Rarotonga, Cook lslands, South

Pacific; phone, Rarotonga 23-466; telex, Savetax
52628; or cable, ‘Tiare Village, Rarotonga, Vie makes
special mention of thanks to JALACB for putting
Rarotonga on the air on teletype. Vic is now looking
for a monitor with a green or amber screen, (North
Cooks info alse via ZKICG.)

NYC NATIONAL CONVENTION SURVEY

A pulse-taking at the ARRL National Convention in
July makes good food for thought for all column
readers.

The biggest problem in the DXCC program today
is- need some new couniries at reasonably short inter-
vals — it’s too easy — it looks like a rush to add new
countries and stretch the criteria to push the total
numbers up — too many minute or truly uninhabited
areas to work — people get credit for list-operation con-
tacts — too much emphasis on top positions in the
Honor Roll, too intense — vhanging country status —
definite determination of what constitutes a DX coun-
try — letting politics enter the verification of & coun-
i1y status — ubtaining documentation from rare opera-
tions — no problems,

The direction I’d like to see the DXCC program go
is: recognize the vast difference between traditional
PXing and list/net operation — no changes necessary
—- more emphasis on broader awards program — don’t
change Honor Roll requiremetits — development of a
DXCC award for working tiumbered quadrants on a
grid system, in concert with the current DXCC - begin
an educational program for the DX station operator,
giving them suggestions on how to cope with pileups
— DXCC subcategories based on station equipment to
make it more interesting — more “countries’’; the
more, the better — g DDXCC endorsement for under
200 W.

Re How's DX: more emphasis on ethics and man-
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When are the hands open? Thase charts predict this month's average propagation condltions for high-frequency circults between the U.S. and
varlous oversesas points, One chart for East Coast to West Coast is also included. On 10 percent of the days of the month, the highest fraguency
propagated will be at Jeast as high as the uppermost curve {(highest possible frequency, or HPF). On 50 percent of the days of the month, it will be
at least as high as the middle curve {maximum usable frequency, ar MUF). On 90 percent of the days of the month, it will be at least as high as
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ners — carrent activities — vpcoming expeditions and  Honor Roll as is his father, GZBOZ, and brother,
details of past operations — less info on DX history  VK6HD (who originally made the Honor Roll under
~— less emphasis on propagation/conditions — let’s  the call GIHDAY
haye DX tip of the month. , [ Marion island: WAZHZR forwards an article he
Special thanks to afl who filled out the survey! culied out of the February 1984 issue of South Africa
Pano]:ama, If you can!'sf}t: y(;ur handis on i:i, you'll sie
knock-out pictures of the fauna of Marion Island,
THE CIRCUIT which (with Pri.ngc E.tdi)ward lslancgj- msﬁti;tes a focal
- el , P point in ongoing South African sul ¢ research,
éjepfj,’,‘,b[;f;’; §,°§p:;;‘;'§ma{,y*f}fe E!ﬁi wzeﬁangg%;fg Dave will be back in ZS-land in November/December
and Navy for close to a two-month period, The “new”  for another CW expedition from a homeland and falso)
operators went with little prior experience to prepare  Wotking on ZS2MLI He'll pay particular attention to
tor handling the massive pileups. Cards go via Box 700,  10ng path on 20 meters at 1200-1300Z to W/K/VE, also
Santiago, Chile. on 40 meters at 0300-0400Z.
[1 Mozambique: ABAY (see first Circuit item in the [ Operator Referral System: Iaterested in being part
Septemher ]g;"gq, issue} oogtinues to pursue permission. of a contest or DXpedition operation? Get a large
Another of Chuck’s ventures is starting up an organiza- 53,5 off to NYDF, Box 125, Holton, K 66436, for
tion of American hams residing in foreign countries,  egistration forms and additional information (no fees).
Chuck would like to publish a newsletter, exchange 1 V2A: KA2DIV will be operating from Antigua
ideas, belp obtain equipment in countries where gear  for several months, 10-80 meters, QSL via Joe,
must be air-freighted in, etc. In addition, he'd liketo  WB4OSN. ]
cooperate in a vacation exchange program, For
US./APO mail write fo Chuck Martin, AB4Y,
American Embassy Maputo, Department of State,

Washington, DC 20520: international Mail address is

Chuck Martin, C.P. 783, Maputo, Mozambique.

{71 Help! DISIH is looking for “*Bill,”” ETIWM, rea @ [F [m @ l:r
CW two-way from late July 1976, KNOV worked and

needs CRTLE for October 1972 on 10 meters under i i
KNBV’s old call of WABYLE, WBOBJP is still on the 01 nistered By Joan Hushin, KA1IFG

hunt for the QSL whereabouts of TYAMA for » Here is some information for those of vou who would
December 1976 contact. & At . . y

- o . like to QSL. direct to the station location. It is passed
[J Honor Roll Families: The June issue, page 62, and  along as we receive it and, therefore, may not be
the September issue, page 52, noted serious family  yccurate. The call sign in parentheses is the QSL,
DXers. Jogging our mind now is gentlemanly manager.

Massachusetts Honor Roller WEHZ, justifiably proud

of his H-R son, KIHZ, Truly **one-ot-a-kind’* has got ~ AS2DQ (K215L)

to be Honor Roll member G3IHCT, shown in the jute  FOBKW (WB6RFD)

HISCH (VEIGL)
HIBRAU (VEIXA)
139AA (VP2EG)
JI9BS (VP2M)
139CM (VP2MLD)
J6LT (VKSATB)
OHBAM (OL2BAZ)
OH{BA (OH2BAZ)
OEFAC (VPIMN)
OE3YHU (VP2MO)
OHYTH/4U (OHSRD
TEGJUN (F51Y)
TUZNA (KZIBW)
T31AT (G4GED)
VPZMES (KSVZN)
VP2EH (KCSEA)
VEIVOW (N6CW)
PJACE (6Y5IT)
YB2ARH (KZROR)
¥V4CMG (KRIK)
YVADIZ (KR2K)
SB4LP (KA3FIB)
SHIER (W2SNM)
SWIEJ (WOWP)
7X2BK (F6EWK)

QSL Manager Volunteer
WBICDX

Special Notes

(71 September 1984 QS1. Corper, page 53, contains in-
formaticn on the operation of the ARRL Qutgoing
Overseas QSL Service. June 1984 QSL Corner contains
information and addresses for the Incoming Bureans,
For information on bureau operations (Incoming and
Outgoing), send a self-addressed, stamped envelope to
ARRL Q51 Bureau, 225 Main $t., Mewington, CT
06111, -]
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the lowest curve {optimum fratfic frequency, or FOT). See Aprll 1983 QST, page 63, January 1977 QST, page 58, September 1977 QST, paga 35 and
January 1979 QST, page 11 for a complete explanation. The horizontal axis shows Coordinated Universal Time (UTC); the vertical axis, frequency in
MHz. Data are provided by the Institute for Tetecommunication Sciences, Boulder, Colorado. These predictions, tor November 15 to December 15,

1984 assume a sunspot number of 39, which corresponds to a 2800-MHz solar flux of 93.
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DX Century Club Awards Administered by Don Search, W3AZD

The ARRAL DXCC is awardad to amateurs who submit written confirmations for contacts with 100 or rmore countries an the ofticial ARRL DXCC List. You may also submit cards
o endorse your award In 25-country increments through 250, 10-country incraments through 300, and in 5-country Increments above 300. The totals shown below are exact credits
glven to DXCC membars from August 1 through August 31, 1984, An s.a.s.e. will bring you the rules and application torms for participation in the DXCC Program.

New Members

Mixed

DJEIWI106 JATMDRKI310 JJ3EBR/110 QKICFF/126 ¥YOQ4ZLI106 N1AWL/0T KH3VICS K5JMIS320 WATWEBM04
DLtFBW/105 JG1JWPH10 JA4XZIRI10 DOKICFKM39 YU1PJCQM10 KAIQFM00 K3APM137 WDSJWG/104 KAKUZi112
DLAGBASM 12 JH1CTQM05 JABEYY109 SMENJKM08 YULAW128 KB25T/226 KAWQBI115 KI6ZIM51 KSBQ/1SE8
F8BLP{255 JH1KKTH22 JYQTS/110 SMTLPYM33 YVBCFAI295 KC2XM05 KF4BAMOQ KYDORI223 KASSOLH02
FEIFEH108 JKTFNN109 LATKK/105 TNBAJI1ES ZS8BURMOY NZEAWMNMH N4GYXOT KATAND KVac/Har
FERRMA01 JAWCCHD8 OHBLXM15 VQONNI112 AX4)IM44 W2KKT/O07 WD4AFY100 KAZNXVMO3 KARDXEM13
GAALII2G JG2MWAM 32 QKZSAING0 YOIIW/320 4XBDFN1T6 WA2PGH/113 WIaRT262 KGTZI184 KSRCIKH2105
IKEBOB/141 JJ2BBZI200

Radiotelophone

GAMTC/108 JFIRDCHOB PAGZWI103 YOIJWI282 KB2STI213 WE3IAIT/189 WCAB/1CO KD7LK100 KASPJZMOD
G4RABM28 JHICTOMO5 SM7LPY123 YVSCFAS295 KY2J/1057 Kd4PHI228 WD4AFY100 KGr2r5t KVICH107
HGCANMOT JAZQZYM10 TIZKDI104 ZPBJAFH53 N2AWMI213 K4WQIB/115 KASHSAMGE N7CSH/M14 WONZW/152
IKTAVWHOR JE2MWAM32 VK4EJ103 BYSAM/159 WAZPGH/100 N4HRZM 0S5 KIBZM143 KOEYWI112 KRBBPY12T
4GHWI193 JAAXIRMOY VEIMCEH0S N1AW.J/108 KG3R/202 NR4R/11D WABJOA1D3 K580M04 KSAGKH21103
[KEBOBI138 JASBLSI110 VU2CK102 WMV WAIKX185 WalIQM03 KGTFSM113 WBEQMU/106 WODFTAT1
18AQZI122 LAa1PBASO1

cw

A4XJPI108 11447112 JA1JWPH05 PAZDBGH0S YU2LAW!18 KF2G/188 K3APM/M03 WBSZPD/105 KX9B/139
FRIFEM05 JATJATI44 JI2BBZMI10 OR3CFKM03 4%4441100 WB2WBUM06 AA4VI15B0 WDBAXAMO3 wDBDUC/H00
GAVTYHo5 JATMDKIZ86 LADCA/1S SMENJKI105 SE1GEM0) KK3V105 KA4MQZI100 Ksg0/121

RTTY

WEDOZ OH2TI

160 Maters

KOEWA WIFZY

5BDXCC

KIHMO PY2FR Kolw CEBEAT SHEAW KRTY YO3JW ONBYH WiBWwS
DLSRAI YUYy DDA YV3IBFR ADEO LUSFFA

Endorsements

Mixed

GE3GN/IN4 12MQR/308 QZTXGI202 K1TNI322 KB2RV/301 K4KUZ/A06 WEIB/270 KQ7HI200 WELYN/159
CTaBD/308 12XIPI306 PY1LW/AD3 K1vaJi2do KK21/307 K4LRX/200 W5INLI275 NTBES/2T WIMP/175
GX2CBI257 ISEFOI00 PY150i269 KIWJLA3I0 KQ20/300 K4PRTI2TT WhILU0 WYFPIN WINYG203
DJ2BVI238 JAIGZI2TS PYGABZI226 KB1U/270 KU2CH75 KCABI284 W5SUCY178 WTHRDI280 WaTXI2B4
DJ3ASI256 JF1RDC/HS2 SMSBFC312 KBIW/Z202 N2EDF/170 KDATQ/M154 W5YH/288 WTJBS/262 WASOVUIZTS
DuJ4S0/251 JH1Q0J/321 SM7BAUI305 KGIMI253 NAN272 KRGAW/308 ‘WBSLBRM40 WINP2S0 WBSOJERZ01
DJSDU/280 JJTKNGT SMTIZLI23Y KIG/235 WaLL/342 N4AXTIZ00 WDEDEQ/184 WIPEWHM25 WDOBEG/253
RJBERMTS JAZELAS206 SMITVAN KW1SHTr WA2I5M/260 N4BQD/260 AlGZI232 KBJRM/295 WDOHMQ143
DK1RVI280 JAALXYI318 SMBMCI311 N1AFCI260 W2JGHIA05 N4GIS/255 NBOCI314 KaMPR210 AEBKIZ12
DKIFB/325 JRABGXPI315 SPSFER256 WIBWS296 W2VPI206 N4DDKI220 WEBAYQ/2B1 KE3KM 53 KaaXUI250
DLAZII346 JATBALIOD VEICGUII200 WI1ENERD WARLXC/202 NAW.I1321 WEBYHIST KMSE/182 KOJFN/259
DLSFFiRTH JATESI21 VE3IR/311 WIHOF217 WB2GYSME0 KD4Y /225 WEDBP/283 1KLBY308 KOVZRIAS4
DLTWLI238 JAOGPGIES VESXVIZ20 W1JNZMB5 AD3ZI31 NF4Z/197 WEEYR29 NATNIG22 KABGPYIZT1
EABDENB3 JAGNLES293 VE7DXNi265 W1iLMO/200 KIOXS/150 WA4TFB/329 WEGYMR270 WAMFBJ207 WBOPY/128
F2BS5/338 LASYJIAIT XE1OWI297 W1OR/322 K3RV/270 W4Y0S/154 WBMUSB/304 WHYAH289 KOEXKI243
FEOHB LAIXIFA22 XE2ADYIH54 WATAYS/233 N3IARV/254 WAATLIIAG WESLII00 WBIZHLI29Y NIXAJGT
EGIFVCI200 QE1ZLIGS YOQIACAAN WB1DLH/204 NACYI/204 WC4B/175 weouLRTr WDBIZE262 NBZA/295
GASIHIA19 OEZVEL30T tU2TS201 WB1DQCR07 NITO/283 WD4RJQMTS WASBSIX263 KGIN2g0 WJILCI279
SIFCTHS8 ONADMIE? YL4HAIIA0 24101302 W30P/335 WD4WI176 WASWZOI1E AlOF292 W2NSI310
H4MVAI158 ON4SH/293 YVYSHUJIR21T K20LG/296 WB3LHY/150 AESHIZ00 WRGFCRI285 KROP270 WOWP/314
HB9AHLI218 ON4SW280 YV5BNRI2TS KAZCD58 AA4MM/335 KASHSAMSS WBSZUC/315 KS0Y7108 WARIYJIZ05
HBAG/283 QNBWQ/256 YVSDFI/325 KAZHMJ203 K4KJZI306 WHEOHI34D K7OXB{321 MIBOK/228 WABTRI31Y
HBIRX/324 QONBYH/270 ZLABILROT KA2HWY/131 K4KPH/204 w5DLa3s K7ZBvi259 NICPW/252 WEBRXF250
HB2NLI155 ONTWWID3 KAHMO/308 Kez2HzZ/298

Radiotelephone

CE3GN/304 G4FOTH58 QNTWW/200 apeGvie2Y KB2HZ/R94 KC3KVia01 WF4Via12 WEGYM/270 RZav1an3
CO2HQ/225 HBIRG2T1 PAPHBK/280 KRG1IMI241 KD2BWI140 KGIKA01 AE5H/293 WBKONI323 NEBLD/18S
CT1FLI3 12MQPJ306 PAPKB/12 KS8151274 KK211305 KMaY/279 KB5F.1239 WEMUSI20% WEGUS00
CX2C8[247 ISEFQr297 PS7I0/219 N1APUR7T W2EKQ/283 N3KRMSET WHINLI274 WEZPV/281 WREZRL /290
DJ2BVI1B5 JABGXPIB12 SMSBFC/I06 W1BWS/283 W2GZAJ262 K4BF.Jf202 WELVDI2SS WASWZOII8 WDBIXE235
DJ2BWISH1 JATBALI281 SMOMC/303 WIENE/274 W2JGR/I00 K4ETB181 WESG1/290 WBBFGRIZY? AI9FIZ63
BJ3AS{228 JADGEPGIBS SVBRX/204 WINBE/1EY W2NCLIZD5 K4JDJ/226 WHUAWI23S WDSAFCHST KEDXO/318
DJSLAIZII JOONLEZ84 VE3BDB/330 WATAYSI233 WavPi202 KAKJZI306 WEYH/263 KIRGWIa00 KDSEB/156
DJTAXI188 KHEOR46 KE1OW/287 WATWTP(287 WAZBGERTD K4LRA300 WBSLBRN2T KIOXBI3G KSOR/226
DKIRVIZTT LAIXIA21 KEINI3TI WEIDQCH0T WAISMI250 K4UAS/I06 AlSZ192 KTZBvVi2g5 WILYN/151
DKBDB/283 1ASYJI313 XFAMBXMS1 K20LG/295 WAZMXWI282 KF4MI289 KeDQ/2a5 N7BES{269 WOMWOI324
DLAYAH/295 LU2DX/320 YOIACIAES K2FNGHEE WAIXCI291 KG4W/300 KABJDH156 N7LISI315 WATX/263
EABDE!283 LU3MCJ/228 YOIJUIAT K20HLI225 K3BGGEIE0a KV4Fi300 KDEZM/ 154 WTFP/309 KOVZRI250
EATLO08 OE2VELI308 YVSDF|1325 KA2CDJMED KRR/ 184 N4AXT/298 KJBZI127 WT7JBS/260 KABCPYI2T1
EASOZIZ0T QK1MPI338 £21BPI298 KA2ZHMJ/149 KIK A0 N4DOK208 NEHVZI138 WrOoMazl KBbHJI2T
E2B5/336 JN4DMI357 ZL1BIL30Y KAZHWYM30 KIAV203 WATFBI322 NB8OCI313 KEJRAMI294 KCRSV/125
GASJHABTY ON4SW222 ZS53TLH50 KBaRJ/A1Q WAATLIIA WeBSY/349 KaMR!151 HOMXKI198
GITHWIA30 ONGYH/232 £74TINE0

CcwW .

DJ2BVI201 JAICZI280 ONBYH/218 VOI1CAM93 K120/225 W5IBI257 K7NN/252 KZBYi254 WaTX/194
DJZBWI310 JJ1UJKA51 ONTWWI292 YVEHUJROT KU2CH152 W5LYDY289 K7ZBV/253 WABSXN283 AESRIZ70
QKIRVI149 JALLXYIZ78 F29.5/162 Al15/272 KIKAR9T WE5YHI235 NTOWI284 WEHEZRL/231 KDIFL/137
DL1QTH199 LASXII293 PY2FRI257 W1BWS/266 KACEBI302 AlGZH87 N7USI252 WDSIXEMT1 HKRRP/260
DLAFE[253 LB1GBM61 PY2TMIB08 W1ENE/190 KAKMLZI292 KR&WI151 NDYK31 AAQFM29 KHIS150
DLTWLI285 QKIMPI287 SMAZLMT2 K2A10/201 KZ4Vi178 WEMUSI217 WATZWG125 KYZOI260 WRJLCI263
GAMVAI155 JMN45SH/284 VEICKFIED3 KAZHMJ/ 187 AESH/252 WEQUL230 K8MRM33 KGONI188 WEWP/308
HBZALOI29) DOMN48W{233

RTTY"
W3KVI216

DXCC Notes

Baker, Howland and American Phoenix [s.

The ARRL Awards Committee met o consider the recommendation of the BXAG to delete the Baker, Howland, and American Phoenlx Islands DXCG listing, and to add & new
DXGE country, Baker and Howland. The Committes REJECTED this proposed action by a vote of 8 1o 1. Therefore, the present Ilsting remains but will no longer includa the
smerican Phoanix Islands, since sole jurisdiction has been under the Republic of Kiribati since Septembar 23, 1983, Thus, no deletion or addition to the DXCG list will ooourEEE
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Correspondened

All letters will be considered carefully. We reserve the night to shorien letters selected in order to have more members' views representad. The publishers
of Q8T assume no responsibility for statements made herein by correspondents.

QST GOES TO THE DOGS

'] While | am not any longer a member of
ARRL, my dog is. This started back years ago,
when your management decided that off hams
must be readjusted, re-examined, incentive
licensing to be the thing to do, ete. I wrote ARRL
at that time several nasty letters, and received
several (nasty) in return. At that time, I stated
that my name would not ever be again in the rolls
of ARRL, Until now, it has not been. Since I
wished to continue with QST, I enrolled my dog,
a Uerman Shepherd by the name of Mandy
Hund. (I have had, since then two Mandy
Hunds.) Bach vear, the dues are paid, and the
dog gets his/her certificate, but I could not teach
¢ither Morse!

It was at the time that the new building was
being funded, the one, or one of the ones, who
suggested that anyone that would contribute $5
or more would receive a certificate. | guess this
must have caught on, since I sent $5 and did
receive a certificate.

Anyway, at 61 years of age, I wished you to
know that you have had a dog for a member for
a good number of years, but now that the
original lousy top management has changed
much for the better I thought that 1 should
confess.

If you print this, [ will be somewhat amazed
but pleased, too, since it will prove that the old
hide-bound hogwash is gone! -- Nick XK.
Thompson, WIDXR, CGorham, New Hampshire

[Editor's Note: Well, Nick, we don't share your
view of past League management, and we’re sorry
to [ose ag falthful amember as Mandy, but we're
glad to welcome you back!]

BAD MANNERS

{1 K1ZZ’s recent article on spectrum manage-
ment above 50 MHz (September QST, p. 9) con-
tained a number of good points, but it reminded
me that our record of managing spectrum in the
HF is still wanting. The U.S. phone band expan-
sion has not, apparently, compensated for the
temporary loss of propagation on 10 and 15
meters, and a lot is being said in anger on a
crowded 20-meter band, which one wouldn’t
want a prospective ham (or the FCC) to hear.
Yet, still 7s talk to 7s and 95 work 8s on our best
(often only) DX band when 40, 80 and often 2
meters would suffice.

Mo amount of expansion on 20 will do the
trick if the other bands are ignored. Think about
the distance you want to cover and ¢hen reach
for the band switch, — Denis Battrum, VESKX,
Suskatoon, Saskatchewan

RECTIFYING A MISTAKE

{3 T hope that | won’t have to spell this out in
detail, but my memory is not so short that I can’t
remember that a 6AL3 is no oscillator tube.
if there has been some immense break-
through, please publish immediately the circuit

“Public Information Coordinator, ARRL

in *‘sugar coated"’ fashion. (I am referring to
WATNF"s *no budget’’ hamming response on
page 50 of September QST.}

This reminds me of the AM days when I used
to tell everyone that 1 was running a pair of 8725
modulated by a pair of 866s (with an B3
oscillator, of course). — Red Blanchard, W6AG,
Los Angeles, California

1001 REASONS NOT TO QSL

] Here's a bunch of my 1001 reasons not to
QSL: (1) *“I don’t have the time.”* (Oh yeah?
But you have the time to rag-chew hour after
hour, day after day, don’t you?) (2} *“I can’t af-~
ford to QSL.” (No? But you can spend
thousands on rig and antenna.} (3) T don’t keep
a log.”” (What do you think? You think that
when I send you a card, I'm just makin® it afl
ap?”’ (4) “*I don’t have a Call Directory.”” (Ya
don’t need one. Just use the address on my card!)
(5) I never QS stateside.”” (Izzatso? May | ask
how you got vour WAS?) (6} **Your card is not
very attractive.”” (What are we doing here —
judging a beauty contest or confirming a
contact?)

C’mon, hams! Refusing to QSL after someone
has sent you their card first is simply thoughtless
and inconsiderate. Let's all keep in mind the per-
sonal contact and friendly communication that
make Amateur Radio the great hobby it is.
~— Roland L. Craig, Jr., WX4X, Virginia Beach,
Virginia

STEREOTYPING HAMS

{1 After a tapse of many vears, I had occasion
to attend the League’s (national) convention this
year in New York.

While impressed by the evident technical ad-
vances on display, [ was taken aback by the an-
tiquated and stereotypical view of men and
women reflected in the convention program. I
refer to the separate “‘welcome ladies” program
with such relevant topics to amateur radio as
“‘the care of your skin and how you can lock
like a million dollars,” ‘‘counted cross-stitch
made easy”’ and “How Many Ladies Can Take
Any Vegetable and Make a Very Special Decora-
tion to Put on a Platter.”’ In & high school or
college setting, Federal Law prohibits such sex-
stereotyped course offerings, e.g. shop for men
and home economics for women.

I trust the League intends to treat its members
on an equal and non-discriminatory basis and
that it will be able to promote the interests of
all members free of the inappropriate sexual
stereotypes reflected in the last convention pro-
gram. — David B, Rigney, WA2CDQ, New
York, New York

E.‘lr. Rigney is the General Counsal of the City
niversity of New York.]

ARRL IS GOOD

[l We will have Amateur Radio examinations
at the Louisville Hamfest September 29 and 30
because of a tremendous amount of work and
effort by our iocal VE feam. Also, Curt
Holsopple, K9CH, manager of the ARRL VE
Program, has prepared an excellent reference

Gonducied By Peter R, 0'Dell,* KBIN

manual despite the short time schedule imposed
on him. It is his devoted effort which enables
others to be upgraded and advance in Amateur
Radio. Curt has spent many hours on the
telephone advising us and others. Congratula-
tions on a job well done. — Roy Dobbs,
WeRHL, Louisville, Kentucky

ARRL IS BAD

[1 I am very disappointed in the [ack of leader-
ship aggressiveness on the part of the League.
Now that individual clubs have laid the ground-
work for and are running self-administered
exams smoothly, the League has graciously
decided to step in as *‘national VEC.”" Your
timing being coincidental to the FCC allowing
a 34 maximum fee certainly does not enhance
your position from this observer’s viewpoint.

This writer feels that you’ve really missed the
boat, and should come forward in any given call
area only if asked. The local organizations really
are doing a splendid job so far.

How about some photos of naked radios? —
Hank Goldman, WA20VG, Riverdale, New
York

WHAT’S UP, TEACH?

(2] President Reagan recently recommended a
teacher be the first civilian passenger on one of
the near future shuttle missions. I propose that
a teacher, preferably one of physics or
mathematics, who is also a licensed amateur
radio operator be selected, — W. Frank Hale,
N4ITY, Fairhope, Alabama

QSK ANYBODY

[ The Q signal *“QSK" means, *I can hear you
between my signals.” If followed by a question
mark, it means, “Can you hear me between your
signals?”’

If you hear someone catling “CQ de (call sign)
QSK™ it means the operator is asking you to
break. It is not a request to work break-in. You
do not need break-in capabilities. 1t is just 2 good
operating technique to shorten CQ calling. If you
hear a CQ QSK and want to QSO the other sta-
tion, hold your key down for one second while
zero-beat on the other station's frequency. The
CQing station will hear you, will sign again and
send a K.

Although Q signals were originally developed
for CW, it is possible that a VOX-equipped-
phone-rig operator might conceivably use such
procedure also. There is nothing in the ntles in-
dicating that Q signals cannot be used on phone,
although some operators seem to be quite upset
when hearing Q signals on phone. The use of Q@
signals on phone is a ham tradition and has been
used for more than haif a century. Q signals must
not be confused with 10 codes, which were
developed by the emergency services and were
[ater used by CBers. A 10 code may have dif-
ferent meanings in different services and might
be construed as being a form of cipher, which
is illegal on the ham bands. Q signals always have
the same meanings and are internationally
recognized. -~ Bob Shrader, WGSBNB,
Sebasropol, California [ ]
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The New [Frontier

Diode Mixers and Noise Figure

On the other higher microwave bands, par-
ticularly 10 and 24 GHz, preamps are rare and
receivers usually rely on a simple single-ended
diode mixer as the first receiver stage, For maxi-
mum sensitivity, it is important to minimize the
overall recciver noise figure. In the case of a
diode mixer first stage, the overall receiver noise
figure is given by

NFRX = LO.‘. + IFNF

where
[ is the mixer conversion loss (dB)
IFyyp is the noise figure of the IF stage

(Eg. D)

‘I'his relationship holds for IF frequencies
above about 1 MHz. Below that frequency, there
is an increasing contribution from diode flicker
noise. Lower IF frequencies arec normally only
used in systems such as Doppler radar.

1t can be seen, therefore, that the noise figure
of the IF stage adds directly to the overall receiver
noise figure. Thus, tor a low overall noise figure,
the Jowest-noise IF preamp possible should be
used,

(Conversion loss, a measutre of the ratio of the
signal at the RF port of the mixer to that pro-
duced at the IF port, is more complex. It con-
sists of three terms:

conversion loss == matching loss + parasitic loss
+ junction loss

Maiching loss is dependent on the impedance

10-GHz NEWS

Yim Hagen, WA4GHK, has written with details of his
recent J00-mile contacts on 10 GHz with ‘Todd Roberts,
WD4NGG. Equipment used was the same at both sta-
tions — 10-mW Gunnplexers on 10.2500 and 10.2799
(3Hz running natrow-band FM to (-meter dishes, The
path worked was from Hilton Head, South Carolina,
to Palm Bay, Florida (an over-water path), From
August 6 to 9, contacts were made with fuil quieting
on NBFM. Jim reports that conditions on the lower
bands were quite good, but activity was low. Recep-
tion of UHE TV from Beaufort, South Carclina, was
noticed all day, every day, from August 2 to August
9. On August 7, WDENGG was heard by Jim from the
root of his house, about 2 miles inland, with severe
horizon blockage and about 40 miles of mixed
landswater path at the Flarida end.

This scems to bave been quite an opening. Jim
wonders what the current North American 00X record
is on 10 GHz. [f anyone has a claim to a contact over
300 miles, please send the information to the conduc-
tor of this column.

2.3-GHz NEWS

Panl Wilson, WAHHEK, has sent in details of recent ac-
tivity on 2.3 GHz in grid square EMS55 (Memphis, Ten-
nessee, areal. He worked N4MW /3 on August I8, for
the tirst Tennessee/Mississippi QSO on 2.3 GHz.
SN4MW was using a tully portable station with about
2 W out, and 2 hand-held {rusty} coffee can as an aaten-
na! Paul now has six states on 2.3 GHz. Also up there
in the states count is WEYIO, who sent along infor-
tnation that he now has five states worked in three call

areas.

WA4HGN, Savannah, Tennessee, has also been ac-
tive, On August 10, he worked WBSLUA over a
508-mile tropo path after several weeks of schedules.
On August 21, he worked N4MW (2 W out) and

*103 Division Ave., Millington, NJ 07946
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match at the RF and IF ports of the mixer. Less-
than-perfect mateh results in less-than-perfect
power transfer, and so increases matching loss.
The following relationship holds between
matching {oss and the VSWR at the RF and IF
poris:

, (VEWRpp + 1)
matching loss = 10 [logm .—4-‘7-5«.‘71.;;;_
(VSWRyg + 112
Jog g~ L2
B0 T SWR ] (Eq. 2

Parasitic loss is Toss of signal power due to the
diode parasitic elements C (junction capacitance)
and R, (series resistance). Also involved is B
(the diode junction resistance}, which is estab-
lished by the local oscillator drive level. For any
diode there will be a value of R;, and hence
local oscillator drive level, which will minimize
parasitic loss. Junction loss is a characteristic of
the voltage-vs.-current characteristics of the
diode junction itself and the circnit conditions
at the RF and IF ports.

Theoretical caiculations show that for an ideal
broadband mixer the minimum conversion loss
is around 3 dB, with half the input RF power
appearing at the TF port and half being dissipated
in the image termination. (In the mixing process,
two frequencies are generated — RF + LO and
RF ~ L{; one is wanted, and the other is the
image.) For an ideal narrow-band mixer, it can

WALPGT (LS W out).

On EME, W4HHK copied signals from WA4HGN
at strengths vanging from 219 to 319 on August 21,
‘WA4HGN also copied his own echos for the first time,
A two-way contact was not attempted. Both stations
are now arranging EME tests with European stations.

MICROWAYE DEMONSTRATIONS

On a couple «of occasions (most recently by
WAIWGY), | have been asked about the availability
of low-cost, low-power microwave equipment suitable
for demonstrating microwave principles to such groups
as high school students or radio clubs. One source of
such information is an article by Yardley Beers, WBIF,
titled “‘Inexpensive Sources and Detectors for
Microwave Demonstrations,” published in the
American Journal of Physics, Vol. 51, Ne. 10, Oct.
1983, pp. 925-929. In this article, a simple 13-cm
oscillator using an MRF-901 is described, together with

 Mini Directory

Conducted By Bob Atking,* KA1GT

be shown that the minimum conversion loss is
{+ dB. Such an ideal mixer does not, of course,
exist in the real world.

I.ow conversion loss can be achieved in what
is termed an image-recovery mixer, which in
practice can have 1 or 2 dB lower loss than a
simple mixer. In an image-recovery mixer, encrgy
generated at the image frequency can be
reconverted to generate power at the desired LF.
‘This is brought about by terminating the mixer
ports in such a manner (by correct filtering and
phasing) that unwanted energy is reflected back
into the mixer in the correct phase to add to the
desired IF output. Because design of such mixers
is complex, and improper adjustment can lead
to increased conversion loss, they are not often
used in amateur equipment.

[n summary, to minimize the noise figure of
a system using a simple diode mixer front end,
one should

1) minimize the noise figure of the §F
amplifier; !

2) make sure the RF and IF ports are matched
to the mixer;

3} adjust LO power for minimum conversion
loss;

4) choose a diode with low parasitic and june-
tion loss (good *‘noise figure'). Diode “noise
figure’ from specification sheets usually is a
measure of mixer noise figure in a standard cir-
cuit, and inciudes contributions from all the
sources discussed here.

a hot-carrier diode detector and some suitable anten-
nas and experiments, Total materials cost is estimated
to be about $25 if everything is bought, and construe-
tton requires onfy simple hand tools,

Simple equipment for 10 GHz is a little more difficult
to buuld, but not beyond the abilities of the amateur,
The RSGB VHF/UHF Manual contains constructional
details of Gunn oscillators and many waveguide com-
ponents. Alternatively, DRQs (dielectric resonance
oscillators) that put out 10 mW or more at 10 GHz may
be purchased for around $40 from Applied Invention,
RD 2, Box 390, Rte. 21, Hillsdale, NY 12529, 10 GHz
waveguide components can often be found at flea
markets; alternatively, Lectronic Research Laboratories
(Atlantic and Ferty Ave., Camden, NJ 08104) sclls 2
set of microwave waveguide components specially
designed tor demonstration purposes and a book, In-
troduction to Microwave Technigues by R. W, Tinnell,
that describes a series of experiments with 10 GHz
wavegude systemns. [-LE==]

* Asz a convenience o our readers, here is a list of itemns of particutar interest and when they most
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Lake Ontario Tall Ships

Hams in the Kingston, Ontario, and Watertown,
New York, area gave a real helping hand to
Kingston’s organizing committee for the Tall
Ships Rendezvous in July. Because of lack of
knowledge of what to expect and some
misenderstanding as to what was possible, the
call for amateur assistance went out rather late.
Nevertheless, a dozen or more Kingston hams
pitched in with great gusto. For several days, the
Operations Centre at Kingston City Hall kept
going around the clock.

HEquipment was borrowed from Bert Hovey,
VE3EW, and Jack Whittingham, VE3YC. Out
in the lake, Ed Robinson, VE3MYC, operated
from a small Canadian Armed Forces vessel that

CRRL NEWS

i} The CRRL Executive Committee met in Toronto
August 26 to examine petitions filed by members
nominating candidates for CRRL Regional Directors,
These directors will serve two-year terms that begin on
January 1, 1985. The following were unopposed and
declared elected without balloting: Western Region —
William Kremer, VE7CSD; Quebec Region — Albert
Daemen, VE21J, Ballots were ordered mailed to CRRL.
Full Members in three remaining Regions. Candidates
are as follows: Prairies Region -- Bert Anderson,
VE4AP; Bill Gillespie, VE6ABC; and John Gowren,
VE4ADS; Ontario Region — William, Loucks, VE3AR;
and Raymond Perrin, VE3FN; Atlantic Region —
Ronaki Hester, VE1SH; and Andy McLellan, YE1ASJ.

Marked ballots will be received at CREL Elections
until noen EST November 20, 1984, They will be
counted shortly after in the manner presceibed by the
CRRL By-laws. Results wifl be announced on WIAW
late November 20, in the CRRL News bulletins and in
Q8T

i) Manitoba Section Manager Peter Cuenther,
VE4PC, will retire in January, after serving as Section
Manager for seven years. In his letter to CRRL, he in-
dicated his strong, continuing support for the League,
lack Adams, VE4AJE, will complete Peter's term.,
Jack is a mining inspector whose work takes him all
over Manitoba, He's worked with Peter as an Assis-
tant Section Manager and is well known to amateurs
throughout the province.

DOC NEWS

[J Planning ahead? Next year, DOC will hold Amateur
Radio examinations across Canada on February 13,
April 17, June 19 and October 16, Submit applications
to DOC by January 16, March 20, May 22 and
September 18, or about one month before the date of
each writing.
L] Earlier this year, CRRL asked DOC to aliow a few
days' grace, one way or the other as required, for
amateurs wishing to write an Advanced Amatenr exam
“‘one year” after writing the Amateur exam, and for
candidates for Amateur or Digital exams who wanted
to make use of credits obtained on an examination
“one year™ earlier. DOC examinations were being
scheduled on the saine months from year {o year but
were not exactly “‘one year' (that is, 365 days) apart.
This had caused problems at some DOC offices.
DOC has now complied with the CRRL request.
**One year™ will be interpreted as *four'examinations
later."” What if your local radio inspector hasn’t heard
of this raling and you still run into problems? Just ask
him to check with Telcom Regs in Ottawa.

*163 Metldene Crescent West, London, ON’
N5X 1G3, Tel. 518-433-1198

followed the flest. Using the Watertown
repeater, W2WLR/R, with a lot of co-operation
from George Bonadio, W2WLR himself, Ed
managed to provide much better communica-
tions than could have been provided any other

way.
On duty in the Operations Centre, through the
days and one long night, were Bill Bushpell,
VE3DXY; Bernie Burdsall, VE3INB: Buster
Doubleday, VE3NF; Bill Mason, VE3NFU; Pat
Stever, VE3MPZ; Ted Toogood, VE3HCC; Ron
Walsh, VE3IDW; Jean Whitcomb, VE3MNI;
and Rick Whitcomb, VEINWT. Don Chown,
VE3NFG, was amateur representative and co-
chairman of the city’s organizing committee.

L) DOC does crack down on illegal operations. A Part
Colbourne, Ontario, man was recentiy sentenced to a
8250 fine or 10 days in jail for operating GRS (CB)
equipment withont a licence.

SECTION MANAGER ELECTION NOTICE

To all CRRL members in the Ontario Section: You are
bereby soficited for nominating petitions pursuant to
an ¢lection for Section Manager, Name of the incum-
bent appears on page 8 of this QST.

A petition, to be valid, must carry the names of five
or more Full Members of the league residing in the
Ontario Section. Photocopied signatures are not accep-
table. Signatures must be o the pefition. It is advisable
to have more than five signatures on the petition.

Petition forms (CD-129-C) are available from the
CRRL Headquarters office in London, Ontario, but
are not required. The following form is suggested:

{place and date)

‘The Secretary, CRRL
Box 7009, Station E
London, ON N5Y 4j9

We, the undersigned Full Members of the League
residing in the Ontario Section, hereby nontinate ., ,
as Section Manager for the next term of office,
(signatures ... calls ... addresses, including postal
codes .. .)

An interesting feature to many people
*“reading the mail"* was the use of the call sign

XO3KAR by the base station. Kingston was of-

ficially celebrating Ontario’s bicentennial by
hosting the Tall Ships, so the use of the special
prefix was entirely appropriate for the Kingston
Amateur Radio Club station.

When the ships finaily arrived in Kingston, a
somewhat smaller net took care of communica-
tions for berthing, still using many of the
operators listed above. The help of the hams was
a significant factor in making the Kingston visit
of the Tall Ships one of the best-organized ac-
tivities the captains had seen. — Don Chown,
VEINFG

A Section Manager candidate must be a resident of
the Section, z licensed amateur holding a Canadian
Amateur Certificate or higher, and a Full Member of
the League for a continuous term of at least two years
immediately prior to the receipt of nomination at the
CRRL Headquarters ottice,

Petitions must be received at the CRRL Head-
quarters office on or before 5:30 EST December 7,
1984,

If only one valid petition is received, the person
nominated will be declared elected. If more than one
valid petition is received, there will be a balloted elec-
tion. Ballots will be mailed from the CRRL Head-
quarters office on January 2, 1985, Returns will be
counted on February 19, 1985. A Section Manager
elected as a result of these pracedures will serve For a
two-year term that will begin on April 1, 1985,

If no petition is received by December 7, 1984, the
Ontarjo Section will be resolicited in April 1985 OST,
A Section Manager elected after resolicitation will serve
for [% months.

Vacancies in Section Manager offices will be filled
by appointment made by the CRRL, Secretary, acting
on advice from the CRRL Board.

You are urged to take the initiative and file 2
nominating petition immediately,

Harry MacLean, VE3GRO
CRRI. Secretary

Here’s everyone the photographer could round up at the close of the August 4 CRRL Board

Meeting: Front row {I-;: VE3CJ, W4RA, VE3KGS,

, VEACDM and VE3GRO. Back row (I+4; VE3ZJ,

VE3BMG, VETCSD, VE2IJ, VE3AR, VEBAW, VE1ABJ, VESFN and VE3FON. Not shown: VE3AND,

who took the picture.

(e
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The World Above 50 MRz

A Common Meeting Place

An often-heard comment is that VHFers need
a place to meet and exchange ideas — sort of
a village square for the world above 50 MHz.
The various VHF conferences serve this func-
tion to some extent, but they are each held only
once per year, and a relative few can afford the
time or money to attend. Over the past few years,
when 10 meters was open almost daily, 28.885
MHz was used on an almost-continuous basis
for worldwide exchanges of information, prin-
cipally for those interested in 6 meters. The Cen-
tral States VHF Society’s Sunday evening net,
which meets at 2030 Central Time on 3818 kHz,
is a good place for North American stations to
set up schedules and talk things over. This same
frequency is also often used at other times, such
as during DX peditions or meteor showers. There
are also the 20-meter moonbounce nets, which
hold down 14.345 beginning at 1600Z cach Satur-
day and Sunday. These have been quite suc-
cessful for establishing schedules and circulating
news on the EME front.

But, there is really no longer any meeting place
to serve interests of the general VHFer in a
similar way that 28.885 did for several vears.
Once again, however, the moonbouncers have
led the way by establishing regnlar get-togethers
on the OSCAR 10 satellite, There should be no
reason why some of the rest of us should not
follow their lead and take advantage of this first-
class communications facility. The foflowing are
a few pieces of information to help those with
little or no satellite experience.

The OSCAR 10 Mode B uplink extends
roughly from 435.04 to 435.17, which produces
outputs in the 2-meter band from 145.830 to
145.960. To aid in canceling out Doppler, the
passband is inverted, so that signals on the low
end of the uplink passband come qut on the high
end on the downlink. Obviously, sidebands are
reversed as well. It is customary to transmit on
Jower sideband to produce an upper-sideband
signal on 2 meters, The General Beacon can be
heard at approximately 145.810. A 70-cm rig
capable of producing 10-100 W into an antenna
with 10 dB or more of gain should suffice. On
2 meters, a good SSB/CW receiver, preceded by

SEPTEMBER VHF CONTEST REPORT

“¢*onditions were flat to rotten.” That's what we por-
ally hear following one of the major VHF contests;
but the one held September 8 and 9 was a different
story. This year’s September QSO Party was biessed
with generally excellent conditions of both the E, and
tropo variety. The Eastern part of the country ex-
perienced & massive tropo opening reminiscent of that
of September 1979, Like that one, it was a classic case
of a large high-pressure area holding a hurricane off
the Southeast coast. The mountaintop stations were
particularly favored, but everyone who was active got
in on the act.

Contacts from New England to the Carolinas were
common, and even a few northern Florida stations were
worked. It is understood that the W2SZ group,
operating from Mount CGreylock in western
Massachusetts, worked several Florlda stations on 70
om. ‘This conductor heard K2TXE in Southetn New
Jersey work a Florida station on 2 meters at 11 Sunday
morning! By Sunday evening, the opening extended

*Send reports to Bill Tynan, W3X0, P.Q. Box 117,
Burtonsville, MD 20868, or call 301-384-6736 to
racord |ate-breaking information.
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a low-noise preamp, preferably mounted at the
antenna, will do fine. GaAsFETs are becoming
the almost-universal choice for this job.

As with the uplink antenna, the downlink
antenna should have in the meighborhood of
10 dB of gain. It is not necessary that either
antenna be circularly polarized, but many satel-
lite operators do take this route to reduce QSB.
On the other hand, 1 have heard many stations
with very steady signals who are using plane
polarized antennas, just like those we use for ter-
restrial work. It will be necessary, for consistent
operation, to be able to aim the antennas in
elevation as well as agmuth.

For purposes of defining where the satellite
is in its orbit, it carries an iaternal clock called
the “*mean anomaly (MA) counter,’” which
counts from 0 to 256. The center of this range,
128, corresponds to apoges, the highest point in
the orbit. This is the most desirable portion of
the satellite’s circuit of the earth in which to
work. Since each orbit is in the order of 11.5
hours long, OSCAR 10 is near apogee for several
hours.

The new operating schedule, instituted at the
end of August, calls for Mode B to be active
from MA 032 to 099 and 117 to 189, Between
MA 100 to 116, the satellite is in Mode L (1269
up to 436 down). This applies for every day but
Sunday. On Sundays, Mode B is active through-
out the entire period. Seven days per week, both
transponders are off from MA 190 through 256
and up to 031, This is to provide for battery
charging. Since this is during the perigee portion
of the orbit, not much useful operating time is
fost because of this off-period.

Because of the rather strange pature of the
highly elliptical orbit OSCAR 10 is in, specific
times to hold daily schedules cannot be defined.
It is better to define them in terms of the mean
anomaly counter. The best way to keep track of
this, as well as to determine azimuth and eleva-
tion pointing information, is with a computer.
An expensive one is not necessary. Anything
from the $100 variety on up will be satisfactory.
AMSAT has software available at very nominal
prices for most types of popular computers. A
note to AMSAT at 850 Sligo Ave., Suite 601,

from the Carolinas alf the way to VE1AHM in FM76.
From just aorth of where Hurricane Diana was lurk-
ing off the coast, WSHUQ/4 near facksonville was able
to work as far as WITKZ/1 in southern Vermont on
2 meters and W25Z/1 on both 2 meters and 70 cm,
WaWDH Oxford, Georgia, reports that he contacted
28 2-meter stations in 20 grids with a barefoot TS-700
and a pair of homebrew sight-clement Yagis.

Not to be outdone, 6 meters put on quite a show of
its own, with double-hop openings both Saturday and
Sunday evenings. Saturday evening was the turn for the
Mid Atlantic stations with & two-hour opening pro-
ducing many Midwestern contacts and a few as far as
Colorado and New Mexico. The next evening, it was
the Southeast’s turn. WD4FAB in the Crlando area
reports working many Midwestern stations plus a
sprinkling in Mew Mexico, Nevada and California.
K6LMN was one of those striking it lucky. Operating
from Mt. Bill Williams near Flagstaff, Anzona, Roger
netted 105 stations in 50 grids. it is bard to believe that
this was September, not June!

ON THE BANDS

Reports keep arriving on the Perseids, and one must
conclude that it was a pretty good shower, despite some
initial reports to the contrary, WEKEA, who says he

Conducted B
Bill Tynan,* W3X

Silver Spring, MD 20910, stating the type of
computer you may have (or are considering ac-
quiring) will bring further information on
available programs.

The moonbouncers have staked out a spot to
meet on the OSCAR 10 downlink of 145.950.
They get on at various times, normally when the
satellite is in view of both Europe and the
Americas. 1t would seem appropriate for this
same frequency to be used for general VHF get-
togethers. To start the ball rolling, let’s define
2 mean anomaly of 117 on Saturdays and Sun-
days for beginning our skeds. Other days can be
added later, if warranted. Remember that this
is the time when Mode L is switched off and
Mode B is activated, except on Sundays, when
it is on for the entire time. The actual time of
day will vary from day to day and from week
to week. Without a computer and the proper
software, the best way to estimate the time is
from the apogee times AMSAT provides on their
weekly HF nets. The principal one of these meets
on Tuesdays at 2100 Eastern ‘Time on 3855, This
is followed one hour later by 2 Midwest net on
the same frequency, and a West Coast addition
begins at 2000 Pacific Time.

in the space available, I have been able only
to scratch the surface of the subject of amateur
satellite communication. Additional information
can be found in many QST articles, The Radio
Amateur’s Handbook and, probably the best
source of all, the League’s publication, 7he
Sutellite Experimenter’s Handbook by Martin
Davidoff, K2UBC., This excellent book is
available directly from ARRL, AMSAT or many
Amateur Radio equipment dealers.

in addition to providing a great way to get
together, OSCAR 10 operation should be a
natural for VHFers. Many already have most,
if not all, of the necessary equipment.
Techniques we have learned in our VHF and
UHF work are certainly germane also o satellite
operation., Besides, (OSCAR 10 provides
something to do with the VHF gear during the
coming months when band conditions will not
be at their best.

CU on the bird!

is new at the game, writes that he operated from atop
a 9200-foot peak near Aspen, Colorado, in DM65, Phil
notes that the rare grid made him quite sought after,
Using a combination of random operation and 3818
for skeds, he worked WA4VWR Tennessee; WBSGZQ,
KTCW/5 and K5SW Oklahoma; K6PVS and K6IYO
Californla; KB7W 1daho, WBHOTEM lowa;
WAILJXN/7 Montana; and KSYY Arkansas. All of this
was with 100 W from a Mirage B-108 into a single
13-element KLM. Phil found the 75-meter frequency
guite helpful for setting up schedules, but suggests a
40-meter spot for daytime use might be heipful, too.
Another who found the shower quite productive was
K58W, Sam worked a total of 19 stations in 14 states,
from Connecticut to California, all 10 continental U.S,
call areas plus VB3, Sam’s grid total after the shower
stood at a healthy 128. But there’s more to come!
On the tropo scene, KATLM Kansas City, Missouri,
found $our good daye, during the period of August 21
through 25, with stations ns far east as Georgia,
W4GJQ; as far north as Duluth, Minnesota, W8PN;
and well into Texas, NSBLZ and NSBHZ. Tom was
also active on |4 meters and 70 cm during this event.
On 1%, he worked nine stations in eight different
states. On the higher band, he logged 15 stations in six
states. KASOKH Evansville, indiana, took good ad-
vantage of the tropo session, too. Having been properly



50-MHz DX Standings

DXCC countrlas based on information received as of September 15, 1984, Space limitations dictate that continental U.8. and lower-tier Canadian stations with fawer than 15
countries, except those who claim WAC, not be listed, Crossband totals listed are those not duplicated by 8-meter two-ways. Cradit has not bean given for contacts made with
statlons known not to be authorized 50-MHz operation as the time of the contact; otherwise, countries are those listed in latest ARRL DXCC Cauntry List. Unless stated otherwise,
totals are those warked by Individual or club stations at & alggla location or multiple locations within a radius of 150 miles. A "1” Indicates the use of twa ar more QTHS in
the same country but separated by more than 150 miles. Deadline tor naxt update |s September 1, 1985, .

1 2 3 4 W1JR* 48 46 9 3 K7GGJ 3F 28 0 0 WASQCP 2 &7 D0 WBSOFD 1 18 1 0

VE1YX* 7T 76 17 16 NGDDB* 45 46 1 1 WBBZKG" 3T 20 & 3 KCad* 27 25 0 0 KB7Q ir 18 0 0
JAAMBM* 7 7 0 W2MPK* 48 44 13 7 WD2AKA 9 6 NGAMD 27 25 0 0 VKTJG 17 15 0 0
KHEIAA 73 70 0 47 47 0 WAasez" 3 33 3 2 KATIXS a7 a0 VK4AYX 17 14 0 0
WKZ* 8% 688 17 18 WAUQC* 47 16 3 W3WFM B 33 1 1 KASCAW ar 23 0 ¢ KA4CRT/S 17 14 0 0
VE1BNN &8 68 B B W1EJ* 46 45 14 12 QXX B’ I O G SM* 27 21 6 4 HK4EB 17 13 0 0
WBAOSN" 89 G7 B 8 WBSGEX* 48 44 14 12 KRAYN ™" I W 00 Yv4uy 2720 0 0 WBA4S[M 17 10 0 0
LU3EX™ 69 6 0 O KRGJX* 46 44 3 2 WBABN* 3 2 3 3 N2AST 26 26 3 3 wePvL* 8 18 0 ¢
KSFE* 6 B8 3 3 K2QIE* 46 43 t 2 JHIWXB 36 32 ¢ o0 VK20DG 28 25 2 — KaCJ 18 15 5 2
JATRJU~ 68 68 O 0 WABPEV* A6 3 3 K3HCE B/ M 6 4 VESLY 2 25 1 1 VE4ALM B 15 0 0
BAY 67 63 11 9 H20WD* 46 39 13 11 WASETW* 3B 34 2 2 K N /B 2 0 9 H 8 15 0 0
WA00* 66 B8 4 — KiICM* 45 45 15 8 KBACRT 3B 3 1 1 WASDYT 2 2 9 0 KL7GLLI4 18 14 ¢ 0
WEFF* B 83 2 2 JASDUR* 45 45 © 0 WASUFH* 3 33 00 KOGE* 28 21 2 2 PN 6 2 1 1
WD4[YS* 85 685 15 14 WBEGEW" 45 44 5 5 KDz 3B a2 3 1 NF2AE 28 M 0 0 WwasmD 6 11 5 5
WBZMAI 65 65 9 7 wa 4 0 0 KCaTX5E 3 32 1 1 KA1CDZ 28 13 15 3 CABCW 6 — 0 0
waDzZ* 6 64 12 11 WB2Wsy* 45 42 2 2 NEAMG B 28 0 0 24 13 4 2 KawM 1 15 1 1
WATITIM " 8l 1 XE1GE 45 42 1 1 Wavo* B 28 0 0 Kil.P§ 25 4 4 WwriDz 1§ 16 0 O
WABIYX* 55 10 B WABONQ® 45 41 7 7 KaUs* B 21 1 1 VK30T 25 25 0 @ VEKINM 1 15 0 0
KI1TOL* 64 G4 0 O W3aBWU 44 i K4GOK 34 34 13 12 NIANO* 2% 25 00 Vr3aLl 15 4 0 0
W2CAPH* 64 62 17 12 KBLINY* 44 42 2 2 70B 4 34 00 N7ElJ 2 25 00 VK3AQR % 14 0 0
WACMS 64 62 12 9 KIMNS* 4 42 0 0 K1DAT 34 33 8 5 KADCDN B 23 00 WABHXM 1 13 0 0
JATVOK® 63 63 0 0 JA2GHT 44 42 0 0O WRlJR* 34 33 0 0 WasOLT % 22 5 5 N5BOG 5 13 0 @
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set up for SSB/CW operation for only one month, he
ended up with 22 states and 52 grids. WDOFOY adds
his comments on the same opening. Al says that on the
evening of August 24 things were quite good, with eight
contacts in six grids, but that the following night con-
ditions got really hot, producing contacts in 50 different
grids, 24 of them pew for him.

Another of the many taking advantage of the superb
conditions was WB4NXY Muldrough, Kentucky. After
picking up two new states during the Perseids -~
KBSPX Louisiana and W1VD Connecticut — Greg
added WAANH Minnesota during the tropo opening
i bring his total to 34, atong with 20 new grids. He
reminds us to keep a close watch on our TV sets for
signs of tropo openings. K5SW Muskogee, Oklahoma,
made & veritable contest out of it, working 64 stations
in 16 stations on 2 meters between 00202 August 24
and 23592 August 27. His grid total for the band now
stands at an impressive 136! Not satisfied with that,

Sam added six contacts in five states on 1% meters and
11 contacts in eight states on 70 ¢m. This same air mass
must have drifted to the east because K1FO in the
Hartford area reports working stations as far west as
Chicago on 70 cm the evening of August 28, Steve
hooked up with W9ZIH [llinois; KSUIF Indiana:
WEIDU, WEBBBKC, WASHTL and W8YIQ Michigan;
and Ohio stations KEDW and WASTXT. His 70-cm
totals now stand at 25 states and 58 grids. Steve also
contacted WBSBKC and WRIDU on 1% meters during
the same opening, for two new grids on that band,
There, his stats read 22 states, 10 2all areas and 23 grids.

WALNG Atlanta advises us of angther tropo open-
ing that took place September 4. This one provided
goud signals from the Houston area, including contacts
with NSBLZ, WSEUB and WASRNL, along with sta-
tions in Louisiana and Georgia.

In addition to being open during the contest, con-
ditions here in the East were quite productive for several

days thereafter, Not many details are in vet, but it is
known that stations in New Jersey, New York and New
England were working as far west as the Chicago area.

W4IHHK's state total for {3 cm has been boosted to
six thanks to the efforts of NAMW, whe put Mississippi
on using a porfable station consisting of a varactor
doubler delivering 5 W to a rusty coffee-can antenna
held by Dave’s wife. The distance was only about four
miles, so it wasn't a difficult contact, but probably
represents the first work between Tennesses and
Mississippi on the band. In addition, W4HHEK reports
2 successtul moonbounce test between his station and
WAMHGN, Paul was able to receive echoes from
WA4HGN at about 219, WA4HGN also heard his own
echoes. W4HHK also notes that WA4HGN completed
acontact August 10 with WBSLUA McKinney, Texas,
over a 508-mile path. The two had been attempting to
work for some weeks (also see 'The New Frontier, this
issuel. 15 25]
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220 Battleground

The following is contributed by Arthur Reis,
K9XI, the editor and publisher of 224 Notes,
publication dedicated to the joys of 220-MHz
operation. For more information, send uan
s.a.5e fo 220 Notes, ¢/v Walt Altus, WDSGCR,
215 Villa Rd., Streamwood, IL 60103.

By now, you would have to be totally inac-
tive to be unaware of the latest threat to Amateur
Radio’s 220-MHz atlocation. It is not the first
threat we’ve experienced recently, but it is the
one threat that has galvanized amateurs in a way
and to an extent not seen in years.

The 220 situation is interesting from several
standpoints. We have seen our adherence to the
spirit and the letter of the FCC Rules being used
against us in the matter of keeping certain con-
trol, link and remote base frequencics confiden-
tial to avoid unauthorized access, by not having
them listed in the ARRL Repeater Direciory,
And, we have witnessed the unscientific reliance
by some on one source of data as representing
amateur nsage of 220 — the aforementioned
Directory — when the Directory itself was never
intended for that purpose.

Virtually lost in all of this political hoopla is
the notion of what the 220-MHz band means to
this hobby. Too many amateurs look at 220 as
being another 2-meter band when, in fact, 220
is developing a character of its own. While
144 MHz is known as the “home of the amateur
repeater,”” with almost 75% of the band devoted
to that mode of operation, only about 60% of
220 is FM repeater country. This, plus an addi-
tional 1 MHz of spectrum, leaves foom for
several types of operation that are either illegal
or impractical on 144 MHz.

56-kBd Data Communications

The first is data communications. Most of the
144-MHz band was planned and developed
before computers became an important part of
our hobby, leaving insufficient space for present
and future data communications, Additionally,
120 MHz is the lowest amateur band on which
high-speed data rates, up to 56 kBd, are legal.
If we are the wise spectrum planners we should
be, 220 shouid be the place for high-speed data
transfer for three reasons.

First, 450 MHz is already well-developed with
FM repeaters, satellite operations and ATV.
Second, at the present state of the art, propaga-
tion, equipment cost and procurement tend to
preclude, for the moment, operation at
1215 MHz and above. Thus, 220 is seen as the
best short-to-midterm solution for high-speed

TRACKING DOWN INTERMOD

Is your repeater suffering from intermodulation in-
terference, also kpown as intermod”*? Intermod is the
mixing of two frequencies that produces a signal on 2
third frqeuency and sometimes that third signal
manages to igterfere with the transmitler or receiver
af a repeater.

Tracking down the source of intermod can be
frustrating. To make matters a little more manageable,

*75 Kreger Dr., Wolcott, CT 06716
CompuServe 1D no. 70645,247
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data transfer, Third, the area north of **Line A™
(any point within 75 miles of the Canadian
border) stands to lose 420-430 MHz operation,
which would preclude any new operating mades
on 450 in that area, and 1 would suggest across
the rest of the country as well, given nationwide
standardization. In addition, there are several
areas of the country, adjacent to certain military
installations, where amateur use of 450 is severely
hampered by power restrictions.

That 220 is taking preeminence in data com-
munications is evidenced by a paper presented
at the Third Annual ARRL Digital Networking
Conference by Bob Bruninga, WB4APR. He
mentioned 220 as the ideal band for data
trunking in Phase II of EASTNET, a
Washington-to-Boston data-relay trunking
system, because of the high data rates available
there. Eventually, 220-MHz 56-kBd channels,
100 kHz wide, will be on line to handle most of
the intercity traffic, with both 144 and 220 MHz
being utilized for both low- and high-speed local
data entry ports.

To be compatible with Canadian reguiations,
the high-speed channels are proposed at 22055,
220.65, 220.75, 220.85 and 220.95 MHz. Ten
low-speed channels are proposed on 20-kHz
centers, beginning at 221 MHz. If you are in-
terested in the full text of Bob’s paper, contact
either myself or Bob Bruninga, WB4APR. [
predict that within 10 years, a data network, such
as the one between Boston and Washington, will
be nationwide, with 220 MHz as the central band
in the project. That is, if we don't lose 220 first.

Low Cost Repeater Control and Linking

The second use of 220 is repeater controf and
lirks. This is illegal on 144 and, although 420-450
MHz may be the favorite band for this mode,
it may be virtually eliminated above Line A.
Unless repeater owners in that area are willing
to pay a lot more to put their control activities
above 1215 MHz, 220 is the only other place that
is both cost-efficient and effective, In time, the
rest of the country will follow suit. The loss of
220 MHz could cause some very big problems
for this aspect of the hobby.

The third use of 220 is remote-base operation.
in quite a few areas of this country, 220 MHz
has become the band for remote-base operations.
Two meters is too crowded to handle this mode,
and 450 js getting that way; 450 MHz will not
be abandoped by remote bases (except above
Line A}, but 220 will handle the overflow much
like it is handling the (44-MHz repeater
averflow.

a computer may be used to help find the culprit.

A FORTRAN computer program was written by
Peter Dehaan to do the job. A listing of the program
appeared in the June 1983 issue of Mobile Radio
Technology, and the article that accompanied the pro-
gram included some tips on how to convert the pro-
gram to BASIC, If intermod is a problem, this program
may provide a solution.

REPEATER LOG

According to reports received between April 1) and
Septernber 10, repeaters were involved in the following
public-service events: 28 weather emergencies, 3 crimes,
17 medical emergencies, 173 vehicnlar emergencies, 13

Conducted By Stan Horzepa,* WAILOU

220 MHz is coming into its own in EME and
other weak-signal work. The first 220-MHz WAS
was awarded last January, and now there are
more than a half-dozen stations with that honor.
As the publisher of 22¢ Notes, | am now begin-
ning to hear from hams who have not seriously
considered VHF as an operating mode, but are
now looking at 220 as a means of expanding their
horizons. All 1 can say to them is, **the more,
the merrier.”

Finally, there’s the backbone of VHF, FM and
the repeaters. 1 foresee 450 M1z becoming the
highest practical frequency band for mobile and
portable communications because of the relative
cost of equipment, propagation limitations and
the question of what, if any, long-term effects
there might be from exposure to RF energy.

Of the three repeater bands in general use, 220
is still the most underdeveloped. Why beat your
brains out trying to get a 2-meter fraquency pair
on an already jammed band when you could
usually get a pair without difficulty on 220? And,
you will generally find the nicest operators on
220 just waiting for you.

Cme way of saving 220 is to phase out the old
crystal-controlled radios, which now make up
perhaps §0% of the rigs on this band — or, at
least, put synthesizers on them. With the crystal
tigs, one only knows what’s happening on 12 fre-
quencies, and no more. This not only contributes
to reduced use of all of the band, but it gives
us less of a sense of all the things that are ac-
tually going on in the band. We tend to think
the band is deader than it actually is.

When confronted with the assumption that
220-222 MHz was not being used for anything
by the hams, a ot of us had no way of really
knowing if it was right or wrong. It took some
of our brethren (with synthesized rigs} to say,
“‘Hey, that’s not true!” Besides, when was the
last time you saw a ¢rystal-controlled radjo in
general use on 144 MHz? With three synthesized
base/mobile radios now available for 220, plus
more than a half dozen hand-held rigs, there’s
no excuse for the typical 220 operator to not be
a part of the synthesized '80s.

Where 220 is concerned, the ante is now up.
“UUse it or lose it" means it, If we can popuiate
this band before the FCC is faced with the deci-
sion of whether to turn RM-482% and/or
RM-4831 into Notices of Proposed Rule Making
our chances of keeping all of the band will be
improved. As Jim Smith, WBSEEA, put it,
““They who has the band in three years, has it.
Period.”” How true it is. The ball is now in our
court. The time is now. Let’s go for it.

fires, 3 search and rescues, 59 public safety events, 55
drills/alerts and 3 power failures.

‘The following repeaters were invoived (followed by
the number of events): WAIDGW 37, KIFFK 3,
WAIGTT 1, WIPW 1, WB20XB 1, WB2RUH 3,
WIVL 25, WB2ZCM 2, WA2ZWP 12, N3BFL 21,
VEITTT 2, W3IUER 5, W3VRZ 3, WK4F 1, W4HBB
3, WB4QES BS, WA4SWF 14, K4VUW 1, KAJL 1,
WEAPZ 1, W6ASH 3, WDSAWP {3, WRGBJIO 1,
WHECAN 1, KHEH 2, KH6HHG 2, W6HUK 2, K6JE
10, K6LY 1, KAGMNA 1, WB6OQS 1, WASUGY [,
KTOMR 4, WTWGW 4, K8DDG 34, WDSIEL 8,
KASOFE 1, KSOQYL 1, WASULB 11, WDEBQM 4,
‘Sﬁi‘is 1, WEK UL 3, WoMXW 2, WBBSBH 1, Kﬁggl
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YL News and Views

Radio Time

1¢’s the old law of averages. When you really
want to do something, you will find the time to
do it. If you were to analyze your radio time,
guess would have it that it’s pretty much when
you want if to be. This is special time spent with
old friends, making new friends, providing
public service or working toward the unending
list of goals and challenges found in Amatear
Radio.

Radio time at the Rehabilitation Center of St.
Jude Hospital in Fullerton, California, is par-
ticularly special. April Moell has made it so.
April, WAGOPS, has been Director of Occupa-
tional Therapy at the hospital for 12 vears. First
licensed in 1976, she feeis privileged to have in-
troduced the Rehab Radio Project in 1977 after
a donation of radio equipment made it possible.
[See <“Rehab Radio,” Sept. 1979 OST, p. 60, for
more information. — Ed.]

Amateur Radio as a therapeutic tool has pro-
duced amazing results for the rehabilitation of
many pecple. it opens up an entirely new world
for those undergoing extensive rehabilitation
following strokes, head injuries, spinal-cord in-
juries and other impairments. For some, it pro-

YOU ENOW WHEN THE TIME IS RIGHT

Somewhere around age 10, Mary Baxter discovered the
fascination of radio shacks while traveling onboard
ships as her family moved either from one Consuiar
post to another or sailed back and forth to the States,
One radio operator taught Mary the Morse code and
how to send messapes, when he wasn’t too busy. She
wanted to become a ham then.

Later, at Mt, Hermon School in MNorthfield,
Massachusetts, WIZPB invited Mary to join a Novice
class. At the time, she was teaching at both Northfield
and Mt. Hermon Schools as well as keeping house and
helping raise their four children. There was no time for
additional undertakings. Then Mary retired.

At 64, Mary got her Novice ticket. She is now
WBIGXZ — QTH East Norwalk, Connecticut. All it
took was for her cousin, WBERSI, to say, ““Why just
talk about being a ham? Do it.”” When she started
studying, Mary didn't know what a capacitor was. She
now knows that it is possible to jearn both code and
theory. She also knows how lucky you are when you
{ind a super Elmer as she did in Phil, W1UL, who also
lived in Norwalk at the time. Mary earned her Novice
ticket in 1978 and her Tech and General in 1979, and
has had her Extra Class license since 1982, One of her
most cherished certificates is her First Contact
Certificate.

Sometime in 198D, a friend asked Mary to compose
some massages (o help in attaining his goal of BPL,
Curjosity aroused, Mary started listening to traffic nets
to hear the messages passed, Yhat's how traffic
handlers are born! She first tried the Hit and Bounce
Slow Net, then discoverad the very fine training conrse
wiven on the New Jersey Slow Net. She e a
regular on the North East Novice Net (NENN).

Her radio activities now consist of traffic handling
on almost ali levels. Mary is active on the First Region
Net, Cycle 2, and Eastern Area Net three days a week,
She loves CW. She is assistant net manager as well as
an instructor on the New Jersey Slow Net and the Net
Manager of the West Connecticut Net, and is net con-
trol station on the Hit and Bounce Slow Net (HBSN).
She has helped with the taping of study material for
sorme operators unable to find the material needed on
tapes or in Braille, Both Connecticut and New Jersey
have awarded her Certificates of Merit. Mary has also
earned the coveted BPL medailion.

Mary has been told that to learn what it takes to
become a ham is something one does for oneself. She

doesn’t believe it? Some of the best traffic handlers on

*Country Club Dr,, Monson, MA 01057
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April Moell, WABOPS, shown with an eager

group of participants during a Friday morning
HBehab Radio session.

vides the opportunity for speech therapy in
relaxed circumstances; others reap the benefits
of listening; and for many the details of log
keeping and making out QSLs or stamping them
proves most beneficial.

Every Friday morning, April is on hand to

Norwalk, Connecticut’s Mary Baxter, WB1GXZ

the ait have helped her in many ways: She well
remembers the help from WIUL, and she credits her
first transmitter to W1CTF. Her 39 years of teaching
Spanish, French, Latin and Biology at the Northfield
schools paved the way for her enjoyment now in
teaching traffic handling. She discovered the thrilf of
talking to a Venezuelan in Spanish or of trving out her
French on the air. Her enthusiasm and generous con-
tributions to the state of the art are certainly proof that,
at age 64, Mary knew the time was right for her to
become a ham.

HOW HIGH IS UP?

When you have a [10-foot tower and do al! your owa
antenna work, and have a picture showing you 90 feet
off the ground, that's up and that's kigh. Laryl Berry,
KM7Z, of Mulino, Oregon, was doing exactly that at
the time the picture shown with this colutnn was taken,

Laryl’s OM, Patrick, KN7B, writes with pride about
Laryl's accomplishments since she joined the Amateur
Radio ranks about five vears pgo, His contribution
makes it possible to write here about another exciting
Y1

**Laryl got her Technician (N7TBMY) after only two
weeks of study, her General two weeks later and her
Bxtra shortly thereafter. She is a regular TCC
(Transcontinental Corps) station, handling a weekly
station U sked. She is active on the Oregon Section CW
net in addition to the daytime and evening Region Nets.

Conducted By Jean Psacor,* K1lJV

witness the tremendous progress accomplished
through the Rehab Radio Project. Using the
hospital’s call, WD&BPT, the station becomes
active. Patients are accustomed to interaction
with other patients and the medical staff. On
Fridays, the opportunity is there to learn to in-
teract with others. In April’s words, **There is
nothing like the smile that you see on a patient’s
face when he or she hears his or her name come
aver the radio.”’

April is also active in hospital disaster com-
munications, An Emergency Coordinator with
the Amateur Radio Emergency Service (ARES),
her primary responsibility is support communica-
tions for hospitals. Orange County has a unique
system that currently supports 12 hospitals with
internal apd external communications in the
event of a2 major medical emergency, phone
outage or area-wide disaster.

April currently holds an Advanced class
license. Her husband, Joe, KOV, is the primary
consultant for technical matters involving Rehab
Radic as well as the hospital disaster support
group. Their joint efforts add to the quality of
life of others as well as to their own.

Laryl Berry, KM7Z, 80 feet up and climmng

“Fond of ragchewing and DXing, Lary! has obtained '
DXCC — all CW, [She needed only five or six cards
for SBWAS — all CW — at the time KIN7B wrote, and
no doubt has obtained that now — Hd.] She is learning
Armerican Morse as well as working at increasing her
35-WPM code speed.

‘*Amaong her other interests are a collection of old
telegraph keys, which inchide models made by Bunnell,
Martin, Martin-Bunnell and Vibraplex. She also col-
lects Amateur Radio postage stamps, and has an atmost
complete collection.

“Laryl is president of the U.S. QSL Service, a free
domestic QSL bureau formed in 1980, She personally
handles thousands of cards each month in addition to
riising our three children. 1 don’t know how, but she
also finds time for hamming.

“Laryl is available for skeds most times. She can
have the computer figure out the best propagation time
and band if you wish, As you can tell, she would prefer
(04’ 0 i)
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Secratary, IARU Region 1
16 Knightlcw Rd.
Birmingham Bi7 8UB
England usa

IARU Regional Conferences

The “*husiness” of [ARU is transacted in a series
of triennial conferences, one each year in one of
the three IARU regions. At these regional con-
ferences, the member-sacieties of the region meet
to discuss common problems, to find common
solutions and to otherwise promote the vitality
of Amateur Radio in the region. it is through
the mechanism of the regional conference that
the individual IARU member-society, the fun-
damental unit of the 1ARU, provides input to
the international scene and exercises its
{eadership.

In 1984 Region | held its triennial conference
in Cefalu, Itaiy. In 1985, Region 3 will hold
its triennial conference in Auckland, New
Zealand, and in 1986 Region 2 will hold its
conference in Buenos Aires. Prior to each
conference, the member-societies are urged to
submit papers on the subjects that concern them
and to make preparations for sending & delega-
tion that will be able to make a substantial con-

*Presidant, 1ARU

1ARU OFFICERS

ARRL, as the international Secretartat of IARU, has,
nnder the provisions of the new LARU Constitution,
designated David Suinner, K1ZZ, to serve as JARU
Secretary, continuing in a role that commenced when

K12Z became ARRL Secretary in 1982,

h consultation with the FARU Administrative Coun-
¢il, ARRL nominated Richard L. Baldwin, W1RU, to

serve as LARU President and Carl L. Smith, WORWS,
to serve as LARL Vice President. Those nominations
are now before the membership of [ARU for ratifica-
tion, & procedure that should be completed by January
15, 1985, The terms of Messrs. Baldwin and Smith run
until 1988, when the nomination/consultation/ratifica-
tion procedure will be carried on again.

IARU INTRUDER WATCH UPDATE

The (ARU Intruder Watch has been functioning, with
varving levels of activity, since about 1960, it was par-
ticularly active prior to WARC-79, and produced data
that were useful in the preparation for that conference.
There has been a growing perception that steps need
to be taken to revitalize the Intruder Watch, and in-
deed such action has already been taken by ARRL.

At its Pars meeting i July, the [ARU Ad-
ministrative Council, responding to a recommendation,

Shozo Hara, JATAN (seated), president of the
Japan Amateur Radio League, is an Olympic
dressage judge (an aquestrian event) of inter-
national reputation. in that capaclty, he at-
tended the summer Olympic games in Los
Angeles. Durlng his two-week stay, Mr. Hara
vislted special-events station NG840 as the
guest of ARRL Vice President Jay Holladay,
WBEJJ {standing).

tribution to the work of the conference.

In this connection, the following excerpt from

an August RTTY bulletin sent to Region 2
members over WILAW is quite apropos:

““We are starting to prepare for the next Region
2 conference. Although it seems early to start
organizing this event, the Executive Committee
would fike to place significant emphasis on pre-
paring subject matters to be disenssed, As pointed
aut in other bulletins, we are establishing project
directors to prepare material for the conference.
Therefore, we ask all member societies to first let
us know what subjects you would like to be in-
cluded in the conference work. Feor example, In-
ternational Beacon Projects, Intruder Watch ac-
tivities, multilateral agreements, international stan-
dards for amateur radio, review of the [ARU Con-
stitution and the Region 2 bylaws, etc. We are also
interested in knowing what societies will be able to
provide the capable participants to chair the various
working groups. Please start thinking now of how
and to what extent your society can participate in
the conference, We will have the following com-
inittees during the conference, Committee A, which
deals with all administrative items and will include
the study of the IAREJ and Region 2 Constitution
and Bylaws, Committee B will deal with all
technical end operative matiers. Committee C is the
credentials and treasury, Committee D s
VHF/UHF and satellites, and will include
gpecialized communications, Committee E was

Alberto Shaio, HKIDED
Secratary, IARU Region 2
9 Sidney Lanier Ln.
Greenwich, GT 06830

Gonducted By Richard L. Baldwin,* W1RU

Masayoshi Fujioka, JM1UXU
Secratary, IARU Region 3 Association
P.0, Box 73, Toshima

Tokyo 170-91

Japan

The Intemational Amateur Radio Unicn — since 1925 fhe fedaration of national Amateur Radio sorcioties representing the interasts of two-way Amateur Radig communications.

created at the last conference and will be the tinan-
cial committee in charge of ¢reating the budget for
the next three-year term and to establish the
priorities of the region for that period. ln order for
the conference to be successful, we must have well-
prepared individuals who can head each of these
committees. We feel it is appropriate that each
society be aware of the many committees that will
he working and how they will be represented in
each one. Furthermore, the Executive Committes
of Reglon 2 will be supplying background matertal
on & pumber of new subjects to be dealt with.

Finally, in 1986 at the conference, we could be
ay close as four to six years away from the pext
Cleneral WARC. This statement is made on the
hasis of the comments made by ITU officials in
various meetings around the world. It could very
well be that the 1986 conference will be one of the
toost important ones if 2 WARC will be beld in the
early 1990s instead of 1993 as now planned. The
Eixecutive Committee feels that there is more than
a fifty percent chance of an early WARC. Are we
prepared for it? Can we adequately represent the
growing needs of amateur radio? Will we be able
to start our preparations in 19867 Is Region 2 ready
for this new chaflenge? These items will make the
1986 conference extremely important and all
societies must participate, no matter how big or
small they are. Each country represents 4 vote in
{TU. Each vote is of crucial importance for
amateur radio. We all have a responsibility to the
future of amateur radio. We not only expect each
society to be present, but to be prepared and ready
to help meet our major abjectives.

of the Region | conference in Cefalu, formed an inter-
national study group to determine how the JARU In-
truder Watch might be perked up. This group, under
the chairmanship of the prestdent of IARU, and with
representatives from each region, will exchange ideas
hy correspondence and then meet to consolidate their
wark and prepare a final report. The in-person meeting
will likely take place in March in the Federal Republi

of Germany, HFE|

Strays

QST congratulates. ..

It the following radio amateurs on receiving Atlanta
Radio Club Tritst Fund Scholarships in 1984:

il

» Alan H, Knight, WD4PZN, of Lineville, Alabama

- Michael Zuckerman, K4AEJ, Memaorial Scholarship

 Stephen K. Bright, KB3SF, of Gwynedd Valley,

Pennsylvania — Clifford Q. Trichler, W40, Memaorial
Scholarship

¢ Thomas B, Warfel, KASHML, of Cincinnati, Ohio
- William A. Clark, N4YO, Memorial Scholarship

I would like to get in touch with. ..

[ amateurs interested in the applications of robots or
factory automation. Bernie Kapus, KOQ3Z, 312
Partridge Run Rd., Gibsonia, PA 15044,

7l any hams interested in restoring historic or old
houses, particulariy Queen Anne Style, George Fisher,
KCOKM, 3127 2nd Ave., 3., Minneapolis, MN 55408.



Ameateur Satellite Program News

INTERIM OSCAR 10 OPERATING
SCHEDULE IN EFFECT

The new OSCAR 10 operating schedule went into ei-
fect on September 3, when DJ4ZC at Marburg loaded
the new software to the spacecraft. The new schedule
affects Mode B and Mode L. Similarly, it revises
dramatically the program of events on the various
beacons.

The new transponder schedale is being described as
an interim measure designed to provide adequate safety
margins while maintaining good service to the user
community, The interim operating schedule was re-
quired to compensate for a significant series of eclipses
occuring each orbit throughout September and
Qctober. {The next eclipse period will occur for a much
longer time — from approximately early January until
late April 1985 — Ed.]

The maximum-duration eclipse in this series was at-
tained on or about September 21, when OSCAR 10 was
out of sunlight for 1,2 hours per orbit. This amounts
to not less than a 10% reduction in available solar-
derived energy (poor suan-angle effects make the
cumulative effect somewhat larger than the 10%
reduction).

Beginning toward late October, the eclipse duration
will migrate, DJ4ZC, in his text on hoth the General
Beacon CW Bulletin and in the PSK message blocks,
suggests a4 further schedule revision will occur in
Qctober. Presumably, this will represent a schedule
responsive to the improved eclipse situation.

The interim transponder operating schedule is for
Monday through Saturday, On UTC Sundays, Mode
B will replace Mode L such that Mode 8 will run con-
gjrlt?lously from Mean Anomaly 32 through 189, as

‘otlows:

Mean AMinutes Mean Minwtes Transponder Episode
Aromaly Past Anomaly FPast Operating  Duration
Start Perigee End Perigee  Mode {Minutes)
32 415 w 207 B 183.2
100 TN 3112 L 46.5
N7 1k St 5168 B 19%.6
190 SI6.R 248 699.5  Off #2.7

0 1] i 875 Off 8.8

Based on prior discussions, if a schedule revision in
late October provides increased operating time, the
period after Mean Anomaly 190 may be available. In
the example shown in ASR No. &3, Mode B was ex-
tended through 218, Whether this can be achieved will
depend on how well the spacecraft battery fares with the
eclipses. If the engineers have done their homework well,
the battery will be in excellent shape. In the extremely
unlikely event that a miscalculation has been made, the
spacecraft could suffer irreparable damage to its primary
battery., Thus, caution is the watchword here,

The Beacon schedule revision is long-term, as it is not
expected Lo be revised any time soon. The new beacon
swhedule is responsive to the expressed desire of many
10 make better use of the Beacon facility. Consequent-
ly, the new Beacon schedule will contain much useful
information, such as Keplerian element sets by which one
may calculate the satellite’s accessibility, Moreover, an
RTTY segment is now included in both the Mode B and
Mede L. Beacon transtissions. The new Beacon schedule
is as follows:

Minutes feaoon
Past Hour  Mode
{004 oWt
13-14 PSK
15-19 RITY
2029 PSK
034 cwt
35-44 PSK
45-49 RTTY
S50 PSK

‘Substituted by RTTY when in Mode L

This i§ the Mode B Beacon (145.810 MHz) schedule.
When Mode L is on (MA 100-116), the schedule will be
the same except where RTTY will be substituted for CW
{denoted by **4""), The Mode L Beacon is heard maost
often on the & ing Beacon frequency, 436,04 MHz.
C'W is sent at approximately 13 WPM. RTTY is stan-
dard 170-Hz shift FSK at 50 bauds. PSK is 400-baud
ASCH,

There will be two separate CW buyfleting sent.
CYTCO0] is sent on the hour, while QTC002 is sent on
the half hour,

Each RTTY bulletin will contain both CW bulletins
text (QTCO01 and 002) as weil as teiemetry c}ata show
ing various spacecraft operafing conditions. The
parameters will be published soon. The RTTY bulleting

“Satellite Program Manager, ARRL

will contain, specifically, the Z block (similar to the ¥
block of PSK telemetry), G block no, 1 (QTC001),
another Z block and & final G block (QT ). That
is, the G blocks will be the same as the CW text except
that LE/CR will be inserted. (tnx ASR No. 86)

AMSAT Net Change

AMSAT’s 75-meter siet frequency has been changed to
3855 kHz to permit General class check-ins. The Bast
Coast, Mid-Continent and West Coast nets are still at
2100 hours every Tuesday evening.

WIAW Bulletins vin OSCAR 10

Did you know that W1AW was the first OSCAR 10
Bulletin station activated? Bulletins are transmitted
during the normal WI1AW schedule whenever the
satellite is in rangs of Mewington.

Monitor near 145.840 MHz for CW hulletins and
145,972 MHz for 85B bulletins when the satellite is in
range of ARRL Hq. and your location. For the latest
WIAW schedule, see Angust 1984 (ST, page 5.

Monthly Listings

[ ASR {(Amateur Satellite Report) is available for $22
($30 overseas) for 26 issues (1 year) from Amateur

Conducted By
Bernie Glassmeyer,*
WOKDR

Satellite Report, 221 Long Swamp Rd., Wolcott, CT
05716,

[J AMSAT membership is available for $24 per vear
($26 outside Morth America). Life Membership is $500.
Subscription to six issues of Orbit magazine each year
is inseparable from membership, Write to or call
AMSAT Hq., P.O. Box 27, Washington, DC 20044,
tel. 101-589-6062, VISA/MC cards accepted.

] ARRL members only send a 4- % 9in s.a.5.e. with
your call sign to ARRL for a complete, monthly orbit
schedule for all operating Amateur Radio satellites.
Please mark the s.4.s.e, with the month needed, to help
us ensure that the envelopes are filled properly. A vear's
supply of 5.a.5.¢."s may be sent in at one time, but be
sure to affix 2 units of postage to each s.a.s.e.

U] The OSCARLOCATOR package second revision is
now available for $8.50 U.5., $9.50 elsewhere. ‘This
package and The Salellite Experimenter's Handbook
contain all the information you need to get started using
the Amateur Radio satellites. The atest OSCAR 10
Tracking Cursor drawing needed for the
OSCARLOCATOR appears in Cctober ST, page 65.
[} A free package of information about AMSAT and
the Amateur Satellite Program, is available from ARRL
Hq. This package is intended for those with no
knowiedge of the program.

Johnscn Space Center participants in the $TS-@ AMRAD ettort (bottom to top, left to right): Row
1 — WEEBS, NASA; KNSH, Ford. Row 2 — W5AV], NASA; WDSEEY, LEMSCO; KSRY, LEMSCO.
Row 3 — W5DID, NASA; KG5U, NABA (W5RRR club president). Row 4 — WSEZ, NASA; WSLFL,
NASA; W50BR, NASA. Row 5 — WASBRDO, NASA; WDSEEY, CSC; Gary Gail, Ford, Row 6 —
Capt. Bob Harris, USAF; Wayne Cope, LEMSCO; W50, NASA, Row 7 — WB5APU, NASA; KS5H,
Ford; Larry Johnson, LEMSCO. Top — KSBWT, LEMSCO. Not shown: WASSFY, NASA; KC5R@,
NASA; WBSLHY, LEMSCO; WASNOM, NASA; W5SPD, NASA. Organizations identified are
Lockheed Engineering and Management. Services Co. Inc, (LEMSCOQ), Ford Aerospace and Com-
munications Corp., Computer Sciences Corp. (C8C), the National Aeronautics and Space Ad-

ministration (NASA) and the U.8. Air Force.
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Affiliated Clubs In Action

This month marks the kickoff of QST’s new club
calumm — A ffiliated Clubs in Action. As the title sug-
xests, ARRL's 1873 affiliated clubrs are an active bunch.
Long ago we recognized that radio clubs ere one of
Amateur Radio's most vatuable resources; we figure
i#°s Hime 1o draw on that resource and share our Af-
Jiliated Clubs’ ideas, programs and activities with alf
Q8T readers.

To keep this column interesting and useful, we need
vour help. Special Service Clubs routinely keep us up
to date on what they're doing and what approaches
they've found work best for particular projects. And
those of you who've kept us on your club-bulletin
maling lists have already given us a weglth of ldeas to
share in future columns.

Here’s your chance to have your uffiliated club
recogrized for its good work, News, ideas, suggestions,
questions, problems, solutions, compiainis, cartoons,
club projects and photographs — especially creative,
high-quality photographs — are welcome; remember
that QST Is'a binational journal and we're looking for
items that have broed appeal. Send your contributions
to Affriiated Clubs i Action, ARRL, 225 Main St.,
Newington, CT 06111,

TECHNICAL ADVANCEMENT -—
ANY CLUB CAN DO IT!

Muost experienced amateurs believe that the technical
side of Amateur Radio is important. In the first place,
a competent communicator must be able io tell whether
his station is working properly and know what to do
if it is not. He must be able to maintain communica-
tions despite equipment failures or catastrophes that
affect all or past of his normai station capabilities.

Furthermore, the current Basis and Purpose of the
Amateur Radio Service speaks of *', . ,the amateur’s
proven ability to contribute to the advancement of the
radio art™ and of “Fxpansion of the existing reser-
vair, .. of trained operators, technicians and electronics
experts.”” ‘When we compare the increasing need for
technically trained people in today’s society with the
current severe shortage of engineering manpower, the
technical side of Amateur Radio takes on even greater
importance. And activity that serves to interest young
people in pursuing 4 technical career is important to
our national interests.’

But what can 2 mere local club do to stimulate in-
{erest in technical activities? A good number of ARRL
Affiliated Clubs consider “‘mere local club™ to be
fighting words! They'll tell vou there’s no betier way
for an average ham to go bevond what’s needed to pass
the exam and to develop an appreciation for the
technical stde of radio than to get involved in ciub
technical activities. [t’s cheaper than a formal class, you
get to pick what you're interested in [#arning, and you
can zip or plod through at vour own pace; best of all,
you’'re likely to have someone with experience and a
good grasp of the fundamentals in vour very midst.

Sound good, but you'rs short on ideas? Well, ihe
list of suggested club technical activities and resonrces
is too long to enumerate hete, A few technical programs
from some of our Special Service Clubs are described
helow, Your first step should be to elect a Club
Technical Coordinator who can survey your club’s
resources — who's invoived in or interested in what?
-+ and contact your ARRL Section Technical Coor-
dinator (via your Section Manager). There’s no need,
tior is there a benefit, in making your club’s technical
activities painful: as with any club program, your ob-
jectives shouid be service and fun.

Technical Advancement, Special Service Club Style

A nurnber of clubs have technical programs at each
{or every other) monthly meeting; Sutfolk County {New
York) RC invited its ARRL Technical Coordinator to
give a presentation oo AMTOR.

iFram “long Range Planning Commitiea, Phase i
Report,”” ARRL, 1981.

*Manager, Club and Training Dept., ARRL

&
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Spacial Service Clubs

A-growlng number of ARRL-Affillated Clubs have pledged to serve their communities and
Amateur Radio more actively as Special Service Clubs in the coming year. We welcome our
newest §6Cs and encourage you to get In touch with them. (Number ot members is in

parantheses.)

811l Gremillion Mamoria! Radlo Club (52)
=-PAY Box 2327, Newnan, GA 30264
Brazos Valley Amateur Radio Club (74)
- P03, Box 1630, Mlasour City, TX 77452
“Butis Amateur Radio Club {72)
P.0. Box 4038, Butte, MT 58704
Fisthasd Valley Amateur Radlo Club (4T
- PO, Box 2548, Kaflzpell, MT 58001
“"Greent Valley Amateur Radic Club (35}
BO1A North LaGanada, Grean Valley, AZ 85614
Larkfield Amateur Radlo Club (225)
. & Marshmallow Dr., Commack, NY 11725
- Mecklenburg Amateur Hadio Society (243)
. 2425 Park Rd., Am, 023, Red Cross 8idg.,
. Sharlotte, NC 26203 - :

Ogden Amateur Radlo Club Inc. (44)
P.0. Box 33583, Ogden, UT 84400
Rockiord Amateur Radlo Asscciation (114)
PO, Box 1744, Bockford, 1L 61110
Kilvar Springs ARC, Inc. {149}
3480 8. 261h Ct, Ocale, FL 32671
Sonama Counly Radio Amatsurs, Inc. (93)
P.D. Box 116, Santa Hosa, CA 95402
Southem Maryland Amateur RC {117}
P.Q. Box 273, Cheltenham, MD 20623
Tu-Borp Amateur Radlo Club {18)
23-28 125 5t Collage Point, NY 1136¢
Voluniesr Amataur Radio Club (9}
B0, Box 74, Bums, TX 31028 |

“For information on ARRL's Spectal Service Glub program, contact the Affiliated Club Ceordinatar In your
ARRL Sectlon; your Section Managet (page 3) of Hg. has the address.

Atflliated Club Coordinators

Adfiliated Ciub Coordinators (ACC) ara volunteer
_ Laagua offictaly appointed {o support clubs' ef.
- lorts in thelr ARAL Sections. You'll find that your
CC caras atiout Amateur Radio tiubs (ARRL-
atfiliated or nwot) in your Section, and wants
nothing more than to helg you develop into the
moat etfective club you can be - your AGG is a
gniunb]e friend whom you should get to Rnow
atter, .

A number of ARRL Sectleny have openings for
Aftillated Club Coordinators, i you're intarested
in hetping clubs and you'ra In one of the following
Bections. contact your Sectlon Manager to
discuss the oppariunity. His or ber address is on
page 8 of QST each month,

1. DE EBAY ID KY M& ORG SV SF 8JV SD §TX
WMA WY West Indiss,

Wide Area Data Group {Nevada) has a full-blown
Technical Committee headed by a Technical Director;
they involve all club members in developing and main-
taining a state-wide repeater systemn, remote bases on
2 and 10 meters, links on 220 and 450 MHz and a
6-meter repeater/Temote base network. The complexi-
ty of the system has led to technical-training sessions
for all members.

The Phil-Mont Mobile RC (Pennsylvania) has
developed and maintained 2 number of Amateur Radio
emergency commumnications vehicles; with over 30 years
of experience behind them, the club even conducted a
ceminar entitled **Mobile Radio Emergency QOperations
Centers™ at the 1982 [EEE lnternational Communica-
tions Conference.

The Platinum Coast {Florida) ARS has ongoing
working groups in digital repeaters and clubs construc-
tion projects (which have included building modified
“double-ducky”’ direction finders and their “Antenna

hm X
Morth Seattle (Washington) ARC has sponsored a
club-mesting program series on such topics as
microcomputers and **Hints and Kinks"; they’ve also
invited local experts to hold sessions on subjects as
varied as the communications network of the City Fire
Department, QRP operation, new equipment (by the
manufacturer!) and radio-controlled model planes.
Cireat Bay (New Hampshire) RA sponsors tutorial
working groups it 8TV, EME, RTTY and computers.
Southern Maryland ARC has access to an §4-ft dish
%ntenna that its members use to gain proficiency in
ME.

Whatever your rmembers’ interests, use a little im-
agination, There’s more to the technical side of radio
than knowing just enough to pass an exam. Be careful,
though, for when you aren’t studying ‘*under the gun™
of an exam date {ast approaching, you might even find
that you'te enjoying yourselves. Get the gang together
and give it a shot,

For 2 complete discusson of the area of technical ad-
vancement (excerpted from the ARRL **Long Range
Planning Committes, Phase II Report™ and from
ARRL Affiliated Club program reports) send a
business-size %.2.5.¢. with 37 cents postage to ARRL
Affiliated Clubs in Action, Technical Advancement,
225 Main St., Newington, CT 06111, Please include
your affiliated club’s name or, if your club is not af-
filiated with the ARRL, give us your club’s name, loca-
tion, service area, type of club and its approximate size
with your request. And let us know what you do to ad-
vance the technical side of Amateur Radio in your club.

| "2 METER AMATEUR REFEATERS N
VIRGIMIA (st masonnes meoweg

REPEATER MAPS AVAILABLE

‘Two-meter-repeater users in the Roanoke Division are
¥erchunking less and enjoying it more! Virginia
epeater maps, produced by the Southwestern Virginia
Wireless Association (an ARRL-Affiliated Club), have
been su well received that work has begun on a series
of similar maps for neighboring states as well. Single
copies for local reproduction are available at no charge
from SWVYWA (P.0. Box 73, Roanoke, YA 24002);
please include an s.a.s.2. with your request, finx David
Jones, N4JED)} o)



SHilent Keps

It is with deep regret that we record the passing of these amateurs:

WIHGG, Adam Morrison, Derry, NH
WIQKG, Kenneth A. Cheverie, Eliot, ME
WISOU, Theodore H. Boisvert, St. Albans, VT
WIUWS, Harold F. Thompson, Springfield, VT
WIAIW, Charles W, Rogers, Manasquan, NJ
W2CNJ, David DeWitt, Ponghkeepsie, NY
W2CUC, Francis Heller, Mt. Holly, NJ
KAZFKK, Ronald W, Lawton, Heuvelton, NY
W2GZQ, Michael A, Fiehl, Vestal, NY
KAZKFW, Kaleva E, Lifter, Scotia, NY
W2KQ, Osmun W, Lorini, Closter, NJ
WB2MUS, Saul Brandt, Redondo Beach, CA
WA2QGY, Herman “‘Bud” Fischer, Westfield, NJ
W2QYT, John L. Pogue, Rochester, NY
W2RFL, William C, Waelder, Syracuse, NY
WAZVEG, Russell Hobert, Scarsdale, NY
N3CAI, George H. Potts, Roseto, PA
W3CHR, Vernon F. Knepp, Lewistown, PA
KA3CSZ, Duane C. Nichols, Salisbury, MD
W3DRD, Edwin N. Limberger, Sr., Newark, DE
KIPPW, Jobn J, Krall, Dunbar, PA
*WA4BMW, James M. Qesterreich, Pensacola, FL
W4DKE, Lewis L. Moore, Greensboro, NC
WAEIB, Clarence I, Hinds, Jr., Montgomery, AL
K4ETS, Stantey A. Crosby, Fort Landerdale, FL
K4FKR, Thomas W. $now, Port Charlotte, FL
*KAHKN, Gene T, Tuttle, Big Pine Key, FL
K4ISG, fames K. Balmer, Venice, FL.
WB4IUE, Harry E. Thurston, Chattanooga, TN
K4JTC, Howard W. Martin, Decatur, GA
W4KDN, Willtam J. Sharp, Norfolk, VA
K4KIB, Rudolph A, Axelson, Springfield, VA
WDMKOK, Edward R. Felton, Finger, TN
WEB4LRP, Robert L. Johnson, Palatka, FL.
W4AMMB, Fred M. Stafford, Atlanta, GA
WA4MOJ, Leroy A, Arch, New Port Richey, FL
KEM4N, William B. Jibb, Taflahassee, FL
WANCD, Joseph M. Arnold, Fort Meyers, FL
WAPCN, Goodrich F. Williams, Manteo, NC
WEYEL, William W. MacLaughlin, [T, Memphis,
TN

W4YM, Louis W, Van Slyck, Temple Terrace, F1L
KAZDS, William W. McDowell, Okeechobes, FL
KSAV, Wilbur H. Cummings, Houston, TX

50 Years Ago

November 1934

{J With interest building and things generally humming
on 5 meters, inspired by lis consistent Hartford-Boston
link, Ross Hull turns his skifls to 224 Me., with a Yagi
antenna, one of the new acorn tnbes for receiving, and
an 300 in the transmitter,

[1 iIMM ignores the usual cautions for maximum
crystal current and puts 00 watts into a 211
ascillator/transmitter.

(7 Detroit is a pioneer city in the use of radio for police
communications, and now adds a cooperative agres-
ment with selected amateurs who will be available
'round the clock for supplementary and disaster
circuits.

{71 If you want to make a good Sweepstakes score this
year, get ready for nine «— repeat, nine — days of in-
tensive operating. Maybe vou can beat last vear’s win-
nhing score of 495 contacts — that’s more than 2 an hour
(for the total contest time), A message exchange,
minimum of § words text, is requirad for ptoof of solld
contact,

! This is ballot time to choose League Directors. The
editorial points out that those elected will run the af-
fairs of our association, and calls for careful selection
of capable candidates to ensure continwed future
progress,

[J KAINA has put up a new “*V'" antenna and is lay-
ing down a healthy signal from the Philippines clear
to the U.S, East Coast.

1 WICTE got permission o visit AT&T's transatlan-
tie telephone instatlation in New Jersey, and regales us
with descriptions of multiple transmitters, each with six
10-kW water-cooled tubes in the output, and 16 massive
antennas — one a mile long in the direction of England,

WASBHF, Bruce M. Bartee, Hamilton, TX
WEBML, Cytil F, “Tom" Toman, Houston, TX
EASGIX, Michael D. Lewis, Shreveport, LA,
WIGXKL, William L. Baird, Graham, TX
WSIHAF, Earl L. Blair, Carlsbad, NM
*W5HAG, Sheldon H. I¥ke, Albuguerque, NM
K3SHRX, Carrie B. Roark, 5an Angelo, TX
*WBSMPB, Roland J. Roy, Laredo, TX
KSMUL, Bernard L. Abadie, Lafayette, LA
WISSZR, Robert L., Shimek, Carlshad, NM
WIZNQ, Elvis M. Gorman, Fort Worth, TX
N6CP, William §. Rolly, Kelseyville, CA
K6CZO, Alfred L. **Roy™ Kiie, Fresno, CA
KB6GN, Herold P, Davis, Carson, CA
WGINP, Arthur Robin, Stockton, CA
*WBONAF, William H. Hammer, ELos Angeles, CA
W6NTB, John D. O'Neill, San Marcus, CA
WONTO, William H. Morgan, Carson, CA
WASOKM, David C, Hansell, Canoga Park, CA
WAGQVY, Raymond C. Olson, Sacramento, CA
WBARPK, Charles 1. Weber, Jr., San Lorenzo, CA
WETOQRB, Edward “Steve’’ Robinson, Jr., Mission
Vigjo, CA
WB6TUV, William J. Ponkow, Modeste, CA
WAGFZH, Wilbur B. Peard, Scotts Valley, CA
W6WBC, Carl R, Whitlow, San Jose, CA
W7TAOQ, Allan A, Ramey, Lewiston, ID
KATBSS, James E, Jenkins, Orcas, WA
WIFDM, Wiliam v, Sherry, Saint Helens, OR
WIHUL, Casrl A_ Surlang, Seattle, WA
WATILL, CGeorge S. McELean, Manson, WA
W7LUH, Charles M. Batler, Sr., Albuquerque,

NM
KETPLR, James R. Smith, Phoenix, AZ
WIVKO, Cecil C, Armstrong, Phoenix, AZ
KTWYT, Earnest C. LuBean, Yuma, AZ
WTIZDE, Sherwood J, Blaylack, North Ogden, UT
NSCOR, Harley Mullvain, Flint, Ml
KigDSL, John A. Yanosko, Mayfield Heights,

H
WEEUH, Harold A. Barber, Genesee, MI
WEIIL, Elmo R. Laucks, Sault Sainte Marie, MI
WEIILA, Harry C, Lewis, Trenton, MI
WERIWT, John ‘“Jack" (raft, Canfield, OH

i The relay rack not only conserves floor space and
provides maximum accessibility, says W2BLL, but also
can serve as 4 neat and effective operating position. He

describes a number of possible setups for various house

ocations.

7 Hopefully ending hassles over what country (or
calony, or island) is in which continent for purposes
of the Worked Al Continents Award, the International
Amaterr Radio Union has now adopted an official map
with specific boundary lines, _

L] For thase not reluctant to cut into a page of QST,
the Communications Department section includes a
large-print table of the new R-S-T reporting system, so
vyou can post it at the operating position.

i To the amateur examination question, “*What is a
gain control on a radiotelephone transmitter?’’ one ap-
plicant responded, “'Gain control is the iaw which
prevents an amateur from taking money for transmit-
ting messages.”

25 Years | AgO

November 1959

('] The log periodic antenna can work over a 10:1 fre-
quency range and still provide good directivity, W1FVY
explains its workings and shows design data for ham
versions — fixed rather than rotatable because of the
substantial weight.

I} Taking advantage of readily available surplus units,
K4EEL] built a sideband exciter for less than $150, still
with all of the conveniences and features found in most
advanced units,

C1 tn our current obsession with standing-wave ratios,
we need to have careful design and construction in our
measuring unit or we may get substantial reading

KQ‘S,{,YH, T. A. “Art” Ward, Ir., Huntington,

KB8LGA, Ann Warren, Fairfax, VA
WDSMKR, Elmer J. Whitmore, Ashley, OH
WSTNYV, Lawrence H. Strayer, Kent, OH
WASAEP, Emmett D. Shippy, Kendallville, IN
KAYCFR, Richard J. Maskal, Lebanon, IL
WASFRX, George Babich, Sr., Maple Park, IL
WOGJQ, Carl M, Huth, Richmond, IN
WOIMN, John Huscava, Chicago, IL
WIKXE, C. Louis Miller, Chicago, IL
WBSNLW, Yernon L. Taylor, Middletown, IL
E9QXK, Howard A, Qlson, Elmwood Park, IL
WORYU, Harry J. Studer, Milan, [L
WBIUQL, Tore 5. Karlson, Cicero, IL
WOLRQ, John W. Yockum, Jr., Princeton, IN
WIWGA, Leonard R, Warning, New Lenox, IL
WDRCTJ, Lee T, Silvernail, Kansas City, MO
*WRENQ, Francis J. Duff, Longmont, CO
WOFAJ, William J, Hassing, Jackson, MN
W@PTJ, John R. Hanmore, Cripple Creek, CO
WAMSYM, Corpelius J. Stegink, Orange City, IA
WBASZM, Clare G, Shappee, Walpole, MA
*WOTT, Robert D, Morrison, Parkville, MO
WEUAC, Robert ¥, Johnson, Bismarck, MO
KH6JID, Richard C, Latham, Honohilu, HI
VE3CFR, Lloyd G. Wright, London, ON
YE3IDO, Henry W. Brunton, Ottawa, ON
VE4AJF, John G, Franz, Winnipeg, MB
G3BZZ, Tom Edgar, Newcastle Upon Tyne,
Northumberland, England

"Life Marmber, ARRL

in order to avold unfortunate errors in the Silent Keys
column, reports of Silant Kays are confinmmed through
acknowledgment only to the family of the deceased.
Thus, those who report a Silent Key will not
nacessarily receive an acknowledgment from He,

Noter All Silant Key reports sent to Hg. must inglude
the name, address and call sign of the reporter as
wall as the name, address and call of tha Silent Key
in order to be listed in the colymn. Pleass allow
saveral manths for the listing to appear In QS7. HFE:]

errors. W3EDZ outlines some of the weak spots and
how to remedy them.

71 WIICP, intent on keeping costs down for his au-
dience of newcomers, again delves into way surplus and
shows Novices how to revamp the BC-457 and BC-459
to employ the required erystal control.

) Leaky insulators, ioose He wires, and corroded hard-
ware — these are three of the possible causes of power
line noise. W1FTX describes his experiences in solving
such problems and compliments the power company
for its cooperation., (Utility empioyees seldom hear such
noise because their mobile radio uses f.m.)

{71 At the Geneva (Switzerland) world radio conferencs,
the United States is battling to keep the present 4-27
Me. portion of the spectrum in status quo. (The alter-
native is likely expansion of the shortwave broadcast
hands and resultant impact on amateurs.) No points
vet for either side.

] Forty hours is the maximum time vou can be active
in the Sweepstakes contest duoring two weekends in
November,

1 For mobile use W2CZM built a 25-watt modulator
using transistors, accupylag a fraction of the space that
woitld have been required for a tube setup,

Ui DX enthusiasts are getting inore and more
organized. Now we have the “*Yasme Foundation,*
which from donations by new-country-hungry hams
will finance VP2VE trips to exotic lands.

i1 The Southern Wisconsin and Northern Iinois club
supplied an informative book on amateur radio to
public and school libraries, and reaped a harvest of par-
ticipants in its courses aimed at helping interested per-
sons pass the ham exam,

i1 WBCBM designed a simple transistor unit to serve
a5 & pocket tuning aid for the sightless, but also finds
it useful for general measuring purposes around any
ham shack,

{J WIHKK relates his experiences with Russian
amateurs during a visit to the Soviet Union.
— WIRW LA
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Coming GConventions

SOUTH FLORIDA SECTION
CONVENTION
November 24-25, Clearwater

‘The beazutiful Sheraton Sand Key Resort, on the
sparkling waters of the Gulf of Mexico in Clearwater,
will e the site of South Florida ARRL Suncoast Con-
vention sponsored by the Florida Gulf Coast Amateur
Radio Council. There will be a huge flea market and
comnmercial booths, all indoors. Amateur exams will
be administered at the convention on Saturday,
Movember 24, at § A.M. (The catoff date for applica-
tions was October 20, See this column, last month.}
Frank Butler, W4RH, ARRL Southeastern Division
Director, will participate in the Convention activities,
and Leland Smith, WSKL, Vice President of QCWA,,
will be guest speaker at the QCWA luncheon on Satur-
day at noon. A women's Juncheon and fashion show
will be held on Sunday. Our famous Luau will be held
Saturday evening. We advise evervone to get their
tickets early, as the luncheons and Luau may be sold

- {November 24-25 ,
South Florida Section, Clearwater

_ ARREL NATIONAL CONVENTIONS
~October 4-6, 1985
Loulsville, Kentueky
Sejitember 5-7, 1936
_Han Diego, Californiz
“Juge 19-21, 1987
Allanta, Georgin

;'iAt pr,ess'ﬂme, Amatour Radio axama are schedulad
.t e glven at this convention. For cther exam oppot-
“tunities see Hamfest Calendar.

out by convention time,

Some interesting programs are plauned, including
technical talks and demonstrations of the Jatest
methods of amateur communications. There will be the
usual club meetings and traffic nets. The ARRL forum
will be held on Saturday afternoon, hosted by Frank
Butler, W4RH. Thete will be a QSL contest, so bring
your cards and display them in the lobby.

Registration tickets will be £3 until November 17, and
$4 at the door. The Saturday luncheon is $8, Sunday
juncheon $7 and the Luau $15. Swap tables are 312 for
both days. Make checks out to FGCARC and mail to
FGCARC, Box 157, Clearwater FL 33517 (s.a.5.¢.,
please), Rooms at the hotel are $46, Write or call
Sheraton Sand Key Resort, 1160 Gulf Blvd,, Clear-
water, FL 33515, tel, §13-594-1611, and mention the
Convention (do not use their 800 number). A free
shuttle bus from a remote parking lot will run on both
days. Talk-in stations will be 37/97, 96/36 and 224.94.
For convention information, write to FGCARC, Box
157, Clearwater, FL. 33517, or call Eli Nannis, R4JMH,
Copvention Chairman, at 813-595-3111, oL}

Hamfest Galendar

{Attention those who send in items for Hamfest
Calendar and Coming Conventions: Postal regula-
tions prohibit mention In QST of prizes of any kind
and games of chance such as bingo. Hamfest in-
tormatlon is accurate as of our deadling; contact
sponsor for passible late changes.j

Connecticut (North Haven) — November 11: The
Southeentral Connecticut Amateur Radio Association
(SCARA), will hold its $th Annual Electronics Show
and Flea Market at the North Haven Recreation Center
on Linstey Street. The show will feature the latest in
ham radio, computers and electronics. Admission is
£1,50, children under (2 free with an adult. Tables are
$10 in advance for the main hall and $12 at the door.
Reservations are strongly advised. Setup is at 8 A.M.
for vendors; doors open at 9 AM., and close at 3 P.M.
A speclal exhibit area with setup security arrangements
for new equipment vendors will be made available.
Checks should be made payatle to “SCARA’ and sent
to Tony Vanacore, AK10, PO, Box 81, North Haven,
T 06473, Send s.a.s.e. for confirmation, directions,
ete. Call 203-484-4175 (home) or 203-239-5321, ext. 311
(days), for further information. Talk-in on W1GB
0L/61.

tFlorida (Ft. Lauderdale) — December 1-2: The
Broward County ARC hamfest will bs held at the Omni
Auditorium on the Broward Community College North
Campus from ¢ AM. to § P.M, Flea markst, ex-
hibitors, technical program. Admisslon is 34 in ad-
vance, $5 at the door, Talk-in on 31/91, FCC exams
will be given, Technician through Extra Class (ARRL
VEC). For further information, advance tegistration
and table reservations, please contact Billy K. Lewis,
WIDMNEA, 7891 Hood 5t., Hollywood, FL 33024, For

tARRL Hamfest
“ConvantloniTravel Goordinater, ARRL
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tnformation on volunteer examinations, piease contact
William J, Manley, KB4XE, 4170 N.W. 106 Ave,,
Coral Springs, Fi. 33065,

(eorgia (Stone Mouniain) — November 10-11: The
Alford Memorial Radio Club will bost the 12th An-
nual $tone Mountain Hamvention at beantiful Stone
Mountain Patk, Hours are from 9 A.M. to 5 P.M. on
Saturday and from ¢ A M. to 3 P.M. on Sunday. Ad-
mission is $4; this includes both days’ admission,
parking at the hamfest site and the Saturday night
cookout. Activities take place at Lakeside Center, with
spacious inside dealer displays and light refreshments
in the hospitality room. Plans are at this time to give
exams, MNovice through Bxtra Class, at the Stone
Mountain Inn, Saturday and Sunday mornings begin-
ning at 8:30. Talk-in on 16776, Full hookup
campground adjacent to Lakeside Center. For more in-
formation, contact Jim Garner, KE4BI, 490 Village
Green Court, Lilburn, GA 30247, tel, 404-921-7588,
Illinois (Graysinke) — November 4: The Waukegan
CAP will hold its 4th annual hamfest at Lake County
{IL) Fairgrounds, Rie, 45 & 120, Crayslake, from 7
A.M. to 5 P.M. Admission $3, tables $5. Further info
and reservations: S.a.s.e. to CAP, 637 Emerald,
Mundelein, 1L 60060.

Louisiana (West Monroe) — November 10: The Twin
City Hams will sponsor a hamfest at the Convention
Center, West Monroe. Features: new dealers, swap
tables, exams, all indoors. Talk-in an 25/85. For fur-
ther information and reservations, contact Henson
Seott, AESY, 107 Contempo, West Monros, LA 71291,

Massachusetts (Feeding Hilis) — November 10: The
15th Annval New England DXCC Dinner will be held
at the Concord Lodge of Elks, Baker Ave., W.
Concord {near Rte. 2 & 62). Action begins at 2 P.M,
with a variety of DX talks and slide programs, including
videotapes of VUTWCY and XU155, Charge for the
afternoon session is $2. Cocktail hour isat 6 P.M.; a
seven-course family-style dinner featuring roast beef is
at 7:30 P.M. Banquet speaker is Fred Laun, K3ZO (ex-
HS1ABDY). Cost for the evening is §14.95. For more
info contact Steve Tolf, KIST, 12 Phylmor Dr.,
Westboro, MA 01581,

By Marjorie C. Tenney,” WB1FSN

Maussachusetts (Billerica) --- November i7: The
Honeywell 1200 Radio Club, sponsor of i47,72/12
repeater, and the Waltham Amateur Radio Associa-
tion, sponsor of 146.04/64 repeater, will hold their an-
nual Amateur Radio and electronics auction at the
Honeywell Plant, 300 Concord Rd., Billerica, Exit 27
off Rte. 3. Snack bar and bargain parts store. Doors
open at {0 A.M. Free admission and parking. Talk-in
oh both repeaters. Formore information, contact Doug
Purdy, NIBLIB, 3 Visco Rd. Burlington, MA 01803,

Michigan (Qak Park) — November 25: The Ozk Park
High School Electronics Club presents the 15th Annual
Swan-N-Shop from § AM. to 4 P.M. at Oak Park
High School. Donations $2, cight-foot tables 36.
Refreshments. Bast and West doors open at 6 A.M.
Send s.a.8.e, to Herman Gardoer, Qak Park High
School, 13701 Oak Park Blvd., Gak Park, MI 48237,
or call for more information 313-968-2575.

Michigan (Hazel Park) — December 2: The Hazel
Park ARC hamfest will be held at Hazel Park High
School. Admission is $3. For further information, con-
tact Bandal C.. Arnoldi, NSDE!(, Chairman, 23705
Vassar, Hazel Park, MI 48030:

tNew York (Stony Brook) - November 25: Radio
Clentral ARC presents the 6th Annual ““Ham-{entral,”
an all-inside flea market and hamfest at the giant
12,000-square-foat main social ball of Temple Isaiah,
1404 Stony Brook Rd., Stony Brook, Long lsland.
Doors will open at 7:30° A.M. for scllers and dealers;
9 AM. for general admission. Closes at 3 P.M.
Seminars on DX, OSCAR, antennas; Q&A periads
follow each. Cieneral admission is $3, women and
children under 12 fres. Table space: 87 for a fuil 8-ft
space, includes one free admission. Bring your own
tablecloths. Talk-in on 144,550/145.150 and 32, Call
now for reservations and additional information: Bab
Yarmus, K2ZRGZ, tel, $16-981-2709, (Monday/ Friday
after & P.M.) 3 Haven 1., Lake Grove, NY 11755,
tNorth Carolina {Greenshore) — (November 24-25:
The Greater Greensboro Hamtest, sponsored by the
Mark 4 Radio Club, will be held at the National Quard
Armory, Uresnsboro, from 9 AM. to § P.M. Advance
admission is $3.50, at the door $3. Help with loading,



unloading. Hot food and beverages. Talk-in on
$144.650/145.250, 146,835/147.435 and 52 simplex, For
information and reservations, contact Coy Hennis,
WDANHL, tel. 919-294-2841, or Fred Redmon,
N4GGD.

tOhio (Massillon) — November 11: The Massillon
ARC will sponsor ““Auctionfest 84" at the Massillon
K of C Hall, off Rte. 21, from 8 A.M. to 5 P.M, Sallers
setup at 7 A.M. Admission is $2.50 advance, $3.50 at
the door. Many tables available at $7 per $-foot space.
Refreshments available and sit down dinner. Plenty of
free parking. Auction starts at [1 A.M. Talk-in on
WENP, 78/18. For advance registration and info, con-
tact MARC, 920 Tremont Ave,, 5.W., Massillon, OH
44646, S.a.5.e. please,

tPennsylvaniz (South Greensburg) — November 3:
The Foothills ARC will hold its 16th Annual hamfest
at 5t, Bruno's Church in South Greensburg, Tickets
are $2 or 3/85. Indoor flea market tables are §5.
Refreshments, food. Mobile check-in on 78/18. For
further information, advance tickets or tables, contact
WA3]IS{600{_., or write FARC, PO, Box 236, Greensburg,
PA .

Pennsylvania (Sellersville) — November 4; The R, F.
Hill ARC will hold its annual indoor Winterfest at the
Sellersville Nationat Guard Armory. Doors open at 8
A.M. Entry is $2. Women and children are free when
accompanied by a paying ham. Food available; many
restaurants nearby. The Armory is located approxi-
mately 3 miles from the Pennridge Airport, halfway

between Philadelphia and Ailentown, near the junction
of PA Rtes. 309 and 563. Tall-in on 144.59/145,19,
28/88 and 52 simplex. Talk-in station will be W3AL.
Vendors may reserve space by writing P.O. Box 29,
Colmar, PA 18915, or calling 215-721-0278. (Those
telephoning should expect to have their calls returned
collect during the evening.) Space is approximately 6
ft by 6 ft indoors and one parking space with frontage
outdoors. Purchase of a vendor space receives a single
admission. Vendors must supply their own tables.

Note: Sponsors of large gatherings should check with
League Hg. for an advisory on pessible date con-
flicts before contracting for meeting space. Batas
may be recorded at ARHL Hq. for up to two years In
advance. - 30

In Trainhing

AFTER THE CLASS, WHAT’S NEXT?

One goal probably stands out in the minds of many
Amateur Radio students: to successfully complete the
course and get 2 license. As an Amateur Radio instruc-
tor, encourage your students to extend that basic, but
necessary, goal. You know there is much more to
meeting the license requitements, understanding and
enjoying the many aspects of the service. Your teaching
style and overall attitude toward instructing can inspire
your students to look beyond their immediate goals to
join the amateur fraternity,

All this may take more time than a 10- or [2-week
course permits. As an instructor, or Elmer, plan to
make some time available afier the course is completed.
it’s an opportunity to initiate newcomers or new
upgrades into the amatewr community under the
watchful eyes of experienced operators.

Learning Together

Since your class has studied and learned as a group,
suggest that they stick together for awhile, A little
moral support from peers or a chance to struggle aver
& project togsther will keap the interest high. Lead vour
crew in an anienna-raising party. Make preparations,
gather equipment and mategials and then converge on
one graduate’s property (with his permission, of
course!) to set up, string up and even test that anten-
na. Prepare your fledgling licensees for operation!
They'll tide on the enthusiasm.

How about station equipment? You most likely have
been asked questions about what kind of equipment
to buy and where to find it, T the new or prospective
ham, the market for used and new radio equipment is
‘““out there somewhere.” In many cases, you are the
link to making sure the two parties meet. Several in-
structors have reported that they eoordinate equipment
searches, and bring potential buyers and sellers
together, Of course, a hamfest is a logicat place to shop
for station parts and accessories, Supply current infor-
mation about these upcoming flea markets and events
in the area or, better yet, tell vour students how they
«an receive this information more directly from Q57T

Setting up a station and getting on the air are exciting
times. With background you provided in class, efticient
and safe operating procedures and goals should be in
the minds of each licensee. It’s time for each individual
10 put words into action, A little coaching on vour part,
if requested, will help recent Licensees achieve a suc-
cessful start in Amateur Radio.

The Club Connection

Let your local radio cfub support your efforts after
the class, Have the club organize a corps of Elmers to
be available to ussist newly licensed or upgraded
amateurs. This represents a time-saving and practical
advantage for everyone. A club member close by is
more likely to find time to assist 2 new Novice licensee.
Also, new operators will have the chance to get to know
more hams in the area. Radio clubs will welcome the
chance te invite new members to join and get involved,

Keep up the work through operating events by setting
up a Novice station in contests, Introduce new members
in your newsletter, and arrange an on-the-air mesting
for all the graduates to check into a special roundtable.
These are just a few ideas that your club may try to
keep Amateur Radio interest growing after the class has
graduated.

Fhe Next Step

Upgrading one's license is assuredly a goal that will
tempt the radio amateur to hit the books again, instruc-
tors: A teaching challenge awaits you! What better way
to complete the circle of experience for new radio
amateurs than to lead a higher-level licensing course?
You have already helped prospective Amateurs eaen
their first licenses and have ushered them inte many
radio-related activities. You may offer an upgrading
class to coincide with an exam session. Now that the
Volunteer Examiner Program is running, it should be
easter to coordinate vour class with 2 Volunteer
Examiner-sponsared test session.

Make sure students who do not pass the exam know
that you're willing to help them pass the next time.
Simply remind the students when the next class or test
session will be held, Offering to help newcomers
biecome licensed, join = local group and get on the air
is #n invaluable service. Your instructing efforts will
inspire class members and others to contribute to
Amateur Radio. — Steve Ewald, WA4CMS, Assistant
Training Manager [ 5 o]

During its annual hamtest, the Indianapolis
ARA fulfilled its pledge to donate $1000 to the
ARRL Foundation's Goldwater Scholarship
Fund. WASFUD (right) presents tha check to
ARRBL President W4RA (left} as Central
Division Director WSPRN lgoks on.

I would like fo get in touch with, ..

[J any hams interested in learning Spanish and having
on-the-air practice sessions. Larry Feick, NFAZ, 3333
W, Wagontrail Dr., Englewood, CO 80110.

EARLY-RADIO REFERENCES

I Mot long ago, 1 accidentally came across two really
ald “callbooks.” Ome is Radio Stations of the United
States. It was published by the Department of Com-
merce, Bureau of Navigation, Government Printing Of-
fice, Washington, DC, and is dated July 1, 1913. Part
1 lists land statiops, ship stations and ali 17.5. call
signais. Part 2 lists all amateur stations licensed through
June 30, 1913.

The other publication’s covers are missing, making
positive date identification difficult, but pencilled-in
notations seem to indicate it is of the same era as the
ﬁrstﬁook. This publication lists wireless stations of the
world,

It is my intention to keep those documents in my pe-
sona Tiles, but anyone who possesses a genuine interast
in these historical items may contact me. ~— William

. Watt, WASHYC, 1733 So. Ditmar St., Gceanside,
CA 92054, tel. £19-439-8814.

AR D
JACK BLANY.
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As a lasting tribute to her husband, K4I0R,
and his love for Amateur Radio, Mrs. Jack B.
Duncan had his call sign and the League
diamond included on the gravestone. She met
Jack because he and her brother were hams.

November 1984 a3




Public Service

Ham Radio Helps Out at Red Clay

Bike-A-Thons — certainly! Soap box derbies —
surel Marathons, regattas, Specfal Qlympics,
sross-country meets — of course! But coor-
dinating an Indian council meeting? What a
place for ham radiol

But this was no ordinary indian council
meeting, and hams were not only there, they
played a vital part in coordinating some of the
most memorable activities for the Cherokee Na-
tion since its division in [838. This was the first
council meeting held by the entire Cherokee Na-
tion since that infamous year, when 17,000
Cherokees were herded together at a little town
called Red Clay, Tennessee. Taking with them
an “‘eternal flame,’" symbol of their faith, they
were forced to march along the **Trail of Tears™
to a new reservation in Oklahoma, a trek along
which about 4000 Indians died. A much smaller
remnant of about 1200, refusing to be driven
from their histori¢ tribal lands, hid out in the
mountains of western North Carolina and
castern Tennessee. Years fater, this remnant was
granied a federal reservation located around the
North Carolina town of Cherokee, 50 miles west
of Asheville,

In 1951, coals from the eternal flame were car-
ried from Oklahoma ta the town of Cherokee,
symbolizing the unity of the people. Other than
that, little communication has taken place be-
tween the two branches, and slowly they have
hegun to differ in their way of life, their customs
and even in their language.

Recently, the two groups decided to hold 2
joint council meeting at which they would reaf-
tirm their kinship and conduct tribal business of
equal importance to both groups, it was only fit-
ting that the meeting should be held at Red Clay,
now a State Historical Area, and that the eter-
nal flame should come tull circle, The dates set
were April 53-7, 1984,

Plans were made for a group of nine Cherokes

AMATEUR RADIO + FIREMAN’S
OLYMPICS = SUCCESS

‘The |84 California Fireman’s Olvmpics, held August
26-31, were hosted by Santa Clara Purefighters. These
(lympics have been oecurring since 1972, alternating
hetween Northern and Southern California, featuring
17 events with over 2500 participants frow fire depart-
wents throughout California. However, the 1984 Olym-
pics had something a little differens — Amateur Radio,

‘I'he idea came from Randy Miltier, N6HMO, whe
is also 2 member of the Santa Clara Fire Department,
After attending an Olympic committee meeting and
hearing of the communications problems that occurred
in 1982, Amateur Radio seemed like a natural, kn 1982,
Sarta Clara Firefighters hosted the Olympic Games for
the first time and tried using CB and Fire Department
radios to cover the events, some of which were over
5D miles away over mnountainous terrain.

Randy, N6HMO, coatacted Bill Robinson,
WB6OML, who is an Emergency Coordinator for
Silicon Valley Emergency Communications System
{SVFCS) and asked him if Amateur Radio operators
wire available to help the firefighters with their com-
munications. Of course, Amateur Radio operators love
this sort of thing so the wheeis were (urning immediate-
iy. ®ill, WBGOML, contacted Don DeGroot,
KAETGE, SVECS Emergency Coordinator for Santa
Clara, and told him of the upcoming challenge.

Wesks prior to the Olympics, WB60OML aud
K A6TGE made announcements over many 2-meter nets

*Deputy Communications Manager, ARRL

relay runners to carry the flame from the town
of Cherokee along the 125-mile stretch of
highway to Red Clay. At the park, the arrival
of the flame would signal the start of the
festivities, conducted by Chief Robert S.
Youngdeer of the Eastern Band, Chief Ross
Swimmer of the Oklahoma Nation, oumerous
other tribal dignitaries from both branches, and
Governor Lamar Alexander of Tennessee.

Park Supervisor Jennings Bunn and Park
Ranger Tom Shouse needed some way to coor-
dinate events so media personnel would be ready
to take pictures at the moment the runners swept
around the curve and into the park. They were
also becoming apprehensive about traffic
management and crowd control, as media
coverage — both in southeast Tennessee and na-
tionally — was arousing public interest. and the
number of daily visitors was projected at 20,000
to 30,000,

Ray Bowman, WA4ZUD, of the Chattanooga
Amateur Radio Club, heard the publicity and
was eager for area hams to offer their services
in any way they could. Neither Supervisor Bunn
nor Ranger Shouse was familiar with ham radio
except in the most general terms, and they had
no idea of the extreme flexibility of 2-meter
radio in such situations. However, as Red Clay
is outside the police jurisdiction of both Chat-
tanooga and Cleveland, Tennessee, and the men
would have to depend on voluateer help, they
decided to inciude this unknown group.

Ray contacted Presidents Charles Curle,
AD4F, of the Chattanooga Amateur Radio
Club, Barbarra Gregory, WA4RMC, of the
Chattanooga/Tri-State FM Association and
Russ Lawson, WB4LCEB, of the Cleveland
Amateur Radio Chub, and received the en-
thusiastic support of all three groups. At a
meeting with Ranger Shouse, club members of-
fered to monitor the last 5 miles of the relay in

in the area soliciting volunteers to work four-hour
shifts, anywhere trom & AM. to 7 P.M., Sunday
through Friday. The toughest stots to fill were from
& to 4 as most people have full-time jobs. However,
the challenge was met, as 50 radlo amateurs from three
caunties volunfeered their time and resources to help
support the Olympic (Yames. Amateurs worked 412
howrs, and enother 50 howurs went into planning and
scheduling for a total of 462 hours! Don, KAGTGE,
put in over 48 hours as Olympic Control at the Marriott
Hatel in Santa Clara. KASTGE received short refief
help from Bob, K6DHO, and Randy, N6HMO. Lou,
WBSBPU, acted as a backup to Qlympic Control fram
his home in case KASTGE got tied up on one rig while
someone was calling on the other, Two rigs were used,
one to wark the out-of-town events and one to work
local events. The SVECS repeater, WB6ADZ, at
146,715, was used for Olympic Control.
~ Mutual aid between amateurs of different jurisdic-
tions and counties to cover the events that were held
out of town went very well. Bill, WB6OML, said,
“‘Tven when | was wrong, my collsagues made it vight!
I cafled Len, WABADA, at Livermote to handle the
Mutorcross which turned out to be out of his territory.
He took the initiative to contact Bill, WASZFZ (Contra
Costa County ARES/RACES), who picked up the ball
and got the job done. I’ve heard of interterritory fric-
tion, but 1 sure didn't find any here, When 1 called Roy,
AAMMRE, for help from Gilroy, he lined me up with Bd,
KASEXW, who said, *How many, when, and where.”
‘“Susan, WAGOCY, said she’d see what she could
do at Santa Cruz. The Santa Crmz ARES not only
staffed the surting event, but they spent the day chas-
ing the event up and down the coast as the wave pat-
terns changed! All these groups responded on short

Conducted By Robert J. Halprin® K1XA

order to integrate the arrival of the torch-bearing
runners with the opening ceremonies. Hams also
agreed to use 2 meters to coordinate the
numerous activities taking place on the 275-acre
state historical area, aid auxiliary police in traf-
fic control on the narrow one-way roads, and
help the Cherokee Police in providing security
for the chiefs and other dignitaries. In addition,
hams who were “‘off duty”’ would circuniate
through the crowd, keeping an eve out for lost
children, pick-pockets or any other problems.

While the Tri-State Association and the
Cleveland Club were basically concerned only
with the 2-meter activity, the Chattanooga Club
decided to operate a special-event station in ad-
dition. Since plans for the club’s participation
were made too tate to publicize the proposed sta-
tion, members decided to go ahead and see how
many contacts they could make. As it turned out,
they made 75 contacts in 28 states and four
foreign countries -— certainly not an over-
whelming record in the usual run of things, but
the rangers were quite impressed.

As they saw the case with which hams armed
with 2-meter hand-held rigs tracked down lost
children, kept in touch with key figures in the
weekend celebration, and held traffic on the
winding roads until a “*wrong-way Willie” could
get through, the park rangers also came to have
great respect for this aspect of ham radio activity.

Working from Thursday through Saturday,
26 members from the three radio clubs put in
long, hard, but very rewarding hours. It was a
once-in-a-lifetime opportunity to see the work-
ings of the Cherokee Council, see the histeric
tribal dances and meet many of the Cherokee
people in an informal situation — and to enhance
ham radio’s public service image in a most
unusual way. — Charlie Ann D, Curle, WG4,
Chattenooga ARC, £.0. Box 13, Chattanooga,
TN 37401

notice to events that were subject to [ast-minute
changes. This operation crossed both territorial and sec-
tion lines without a ripple.” The Amatenr Radio
operators did thelr job and did it well. The Firefighters,
from local and distant departments, were impressed by
aur skill and knowledge in communications. I’m sure
Amateur Radio will stick in the minds of many of the
firefighters who participated in their 1984 Olympics.
In fact, Amatenr Radio may become a regular event
in the California Kireman’s Olvmpics, ~ Randy
Miltier, NGIIMO, Santa Clara, California

WINSTON-SALEM CAP SUPPORTS ARES
IN RESPONSE TC FIRE

Winston-Salem, Morth Carolina, Sunday, 12 Aug.: A
normal, albeit rainy, Sunday night at Forsyth Memorial
Hospital. During the evening, & probizm in the elec-
trical system plunged the hospital into darkness and
filled some areas of the building with smoke. It also
wiped out the in-house phone system. Emergency
power had the darkness enlightened within a few
minutes, but considerable smoke still inundated the
nursery and intensive-care units, necessitating evacna-
tion to another hospital and to the Red Cross, The
phone system remained dead.

Forsyth County ARES was aleried by the city public
safety and by the hospital authorities to provide help
in communications. The call went out oa the amateur
repeater. The amateurs responding included many of
the CAP communicators. Moments later, Boyce
Rogers, WB4WOM, Winston-Salem CAP Squadron
Emergency Services Officer and Forsyth County ARES
member, alerted the remaining Civit Air Patrol
CoOmMmuncators.



Fred Horton, NA4P, CAP Squadron Communica-
tions Officer and ARES NCS, provided a link at Bap-
tist Hospital to which many of the ICU and infant ICU
patients were evacuated. Cadet Daryl Shaw, KR4GVLI,
Joined to help there later, Jack Moorefield, N4INE,
Marth Carolina CAP Wing Deputy Commander, was
working at the evacuation dispatch at Forsyth. He and
Rogers were providing the interface between amateur
and CAP communications. Bill Batts, KB4EAT, was
acting net control for the CAP.

On the amateur side, Connie Conrad, K4BE, was
doing his vsual masterful job as net control on the
Winston-Salem 04,64 machine. Tom Pugh, KB4JO,
was handling communications and arrivals at the Red
Cross Chapter House, Several other amateurs were
serving at various locations and many amateurs and
CAP communicators were standing by ready and will-
ing to relieve should the emergency Jast into the fate
night.

Once more, when the alert sounded, Forsyth County
ARES and the Winston-Salem Civil Air Patrol joined
forces to get the job done, — Winston-Salem
Squadron, Civil Air Pairel, £,0), Box 4224, Winston-
Sulem, NC 27115-4224

PUBLIC SERVICE DIARY

L] Eastern New York — May 29, At % A.M., the
Schenectady Office of Emergency Preparedness, utiliz-
ing an Amateur Radio operator, brought up K1FFK/R
and requested that stations monitoring from BEastern
New York assist in flood reporting. Amateurs were also
notified that the National Weather Service in Albany
was experiencing a power outage, A battery-powered
Amateur Radio station was dispatched to the Albany
NWS. Once operational, it provided Haison between
Hastern New York repeaters, KIFFK and the NWS.
The operations were terminated three houry later as the
l\{l’rﬁat of flooding diminished. (WBIHIH, S$EC
ass)

L! Buriington, Vermont — May 31. [n the carly morn-
ing bours, the Red Cross alerted WAIYEH and re-
quested RACES assistance. Heavy rains in southern
Yermont had caused severe property damage aud all
cmergency services were being called out. An emergency
net was immediately formed on WI1ABI/R with 10
amateurs regsponding, These amateurs were dispatched
to the agencies involved and areas affected by the rising
water, Information relayed by amateurs inchrded
details of damage, location and use of Red Cross
shelters, reports of water levels on various streams and
rivers, weather data and other messages, The emergency
net closed down after seven hours of operation.
‘The next week, another high water emergency called
RACES back into action. Well over 27 amatewrs
vesponded. Headguarters were established at the
MNorthern Yermont Chapter Red Cross in the
Buslington ARC/Red Cross Radioc Room. Ap-
proximately 168 transmissions were made on the BARC
VYHE repeater during 84 hours of operation. (KDIR,
EM VT
{1 Bronx River, New York - June 25. Shortly alter
7 A.M., KIBTD/2 heard WB2DOE/mobile requesting
emergency assistance via the K2KEN VHF repeater.
K1BTD/2 responded, WB2DOE/mobile reported that
he was on the Cross Bronx Expressway, driving over
the Bronx River, watching 2 man who was obviously
intending to jump. K1BTD/2 immediately notified the
authorities, The man jumped but was rescued by police
utficers who had arrived on the scene. (KIBTD)

L3 Dover Township, Otio — June 30, After leaving
home for a walk, an elderly man was reported missing
when he did not return within a reasonabte amount of
time, Amateur operators coordinated search teams, the
Sheriff”s Department and the Athens County EOC dur-
ing the search, WDSEMS finally located the man aiong
a rural road, uninjuced, (WEKVK, EC Athens Co.)

L) Sonora, California — July 7. The Calaveras ARC
was called in to assist California Department of
Forestry firefighters in a communications capacity
during a large forest tire. A communications link was
established between the fire camp in Jamestown and
CDF Headquarters in San Andreas, (KA6CUJ, BC
Calaveras Co.}

{71 Jessup, Cieorgia — August 16, At approximately 4
P.M., Radar Approach Coatrol at Travis Field
{Savannah) lost radio contact with a single-engine air-
craft enroute from South Carolina to Florida. Radar
determined that the aircraft was wandering off course.
Minutes later, it disappeared from the radar screen. At
about the same time, KASSEN was mobile near Jessup
when he heard an acronautical mobile calling
MAYDAY on the local VHF repeater. N4LJO had the
foresight to bring his handheld with him on the flight
and reported that the aircraft had experienced a com-
picte electrical failure and needed immediate assistance.
KASSEN drove to a pay telephone, called the radac
facility at Travis Field and reported the emergency.
KASSEN then relayed emergency instructions from the
facility to the aircraft. Minuies later, the aircraft made

4 safe emergency landing at Glyoco Jetport in
Brunswick. (W4FGX)

(3 Bloomington, Indiana — September 8. While
camping in Monroe County, K'WYF learned that an
¢ight-year-old boy at an adjacent campsite had taken
one of his grandfather’s heart pills, K\W9F called for
assistance on KSOK/R and was answered by N9DHX
who relayed the information to the Indiana Poison
Control Center. The center advised that the boy should
be transported to the Bloomington Hospital for treat-
ment. KW9F notified the Bloomington Police Depart-
ment of the situation and requested their assistance
through traffic, The boy and his parents were driven
to the hospital by KWIF, {(N9DHX)

T Owensboro, Kentucky ~ September 11, W4OYT
and WB4ANL responded to a KY Disaster and
Emergency Services call reporting a gasoline spill at a
bulk storage tank. Evacuation plans were readied, but
the spill was found to be minor. (KA4BCM)

AMATEUR RADIO EMERGENCY SERVICE'

REPORTS

[T Northeast QOklahoma — April 26. ARES/RACES
operators were out in force for the better part of the
day as tornadoes and severe thunderstorms buffeted the
area. Several tornadoes caused major property damage,
injuries and fatalities. Amateurs assisted in damage
assessment surveys, providing communication links and
handling Welfare traffic the following day. (KSENA,
DEC NE Oklahoma)

[ Owensville, Missouri — April 27, At 5:31 P.M. the
Matlonal Weather Service issued a tornado watch for
an area immediately west of St. Louis. The Zero
Beaters/ARES Weather Metwork was activated on
WABYFA/R with 25 check-ins. The ARES spotters
provided the NWS with numerous and accurate weather
observations. A tornado caused extensive damage in
the Owensville area. Amateurs offered their assistance
in a communications capacity the following morning.
(KSOCU, DEC Franklin, Gasconade, Montgomery,
Warren Caos.}

{1 Sarasota, Flotida — May 3. At 2:30 A.M., the Red
Cross was notified of a fire at a local migrant worker
camp, NAEWR was informed and went to the scene of
the fire, The fire had left approximately 150 people
homeless. The Red Cross headquarters was notified of
the situation via the Sarasota Emgrgency RA repeater.
(WB3EMQ)
[ West Virginia — May 7. The West Virginia Office
of Emergency Services was activated in the morning
when heavy rain was causing the worst flooding in
seven years along the Tug Fork River in southern West
Virginia. Residents of three counties were affected by
the rising water. ARES/RACES members were alerted
and had an amateur station on the air in the EOC at
9:30 A.M. The station was in operation for 36 hours
with eight amateurs alternating duties. In preparation
for any eventuality, an HF link was setup with an
operator with portable equipment ready to be
heliported to the stricken arez. Operations were ter-
(ll:linatcd the evening of May 8, (KB8ZM, EC Kanawha
Yo
L] Vernon, Yermont — fune 15. At approximately 10
A.M., an alert was called at the Yankee Atomic Power
Plant near Vernon, Local amateurs were contacted and
retuested to monitor the Mt. Grevlock VHF repeater
for further instructions. Had the alert escalated to a
“Site Emergency” or ““General Emergency,” the
amateurs would have been deployed to nearby towns
to provide back-up communications. Although no
amateurs were requested to move to their assigned
town, one amateur operated from the EQC in Warwick
as telephone communications to the Fire Department
EQC were out. After approximately four hours, the
alert was dropped as plant officials contained the
problem. (WBIHIH, SEC WMass)
L] Forney, Texas — June 26. While driving through
Forney, NSDBQ noticed large, low threatening clouds
moving into the immecdiate area. A few minutes later,
he observed three possible funnel-type formations at
the base of the cloed formation. Within range of
WSFC/R in Dallas, he requested assistance, The Na-
tional Weather Service was notified through another
Dallas repeater, While the NWS was tracking the for-
mation, NSDBQ drove to the Forney Police Depart-
ment to spread the word. Bventually the cloud forma-
tion passed through the area and conditions returned
to normal., (N5DBQ, EC Kaufman Co.)
] Dayton, Ohic — July [1. At 10 AM., WSILC
received a telephone call from the Dayton Fire Depart-
ment stating that a serious highway accident involving
4 tank truck leaking possibly toxic chemicals may re-
quire evacuation of the immeiate area, The fire depart-
ment requested that amateurs assist the public safety
agencies during the possible evacuation, Fifteen
minutes later, the ARES mobile communications van
was ready and a stand-by crew alerted. An “all clear™
was sounded at 12:15 P.M, when the chemical was

determined to be nontoxic, (WRILC, DEC Greene and
Montgomery Cos.}

[ Souihwest Minnesota — July 16. At approximate-
Iy 5 P.M., SKYWARN spotters were activated as a cold
front was moving throngh the ares and the Twin Cities
had received reports of property damage by high winds.
As the front progressed into the Olmsted County area,
spotters reported winds in the 50-60 mph range. At
about & P.M,, a tornado was sighted by a highway
patrolman, The tornado caused light damage. The
SKYWARN operations were terminated when the front
passed. (KOTS, EC Olmsted Co.)

[ Ocala, Fiorida — July 25. The Environmental Pro-
tection Agency notified Marion County Civil Defense
that a small Ocala subdivision {consisting of 150 homes)
had its water supply contaminated with EDB, and that
the EPA had issued an arder that the State of Florida
must supply the residents with drinking water, The Civil
Defense Director, KA4YRY, announced to the Marion
County Emergency Net that volunteers would be
needed to supply communications and coordinate
transportation for the 12 gallons of drinking water
allotted to each household in the subdivision. Nine
amateurs responded. Within three hours, every
household in the atfected area had been supplied with
drinking water. (W4UEA, SEC N¥la.)

[ Aurera, Colorado —-Aungust 2, A swimming pool
house fire at the Arapahoe County Apartment Com-
plex resulting in a chlorine gas hazard required the
evacuation of 400 residents. District 22 ARES re-
sponded to a request by the Red Cross to provide com-
munications between the site of the firs and the
Arapahoe Red Cross building, Two days later, the same
apartment complex caught Bre. District 22 ARES was
asked to provide communications from the fire to the
Arapghoe Red Cross building as before, (WD8DGL,
Asst, EC District 22)

I} Allegany Countv, Maryland — August 13. Adter
heavy rainfall, Hash flooding threatened the com-
munities of Hyndman, PA, and Ellerslie and Corrigan-
ville, MD. NA4GII, although his home had been
damaged by the swiftly rising water, maintained com-
murications with amateurs outside the danger area, At
this point, the Allegany County, Maryland, Civil
Dretense offered assistance although the stricken com-
munity was dcross the Pennsylvania state line, Seven
amateurs arrived on the scene and set up 2 mobile com-
munications center while three ammateurs were dis-
patched to the Civil Defense EQC, Two other amateurs
maintained VHF and HF links with amateurs in Penn-
sylvania who were handling communications from fur-
ther upsteeam, Operations were terminated at 2 A.M.,
August 14 when conditions returned to normal.
{K30OMN, EC Allegany C'o.)

] Cumberland, Maryland — August 14, At ap-
proximately 8 A.M. & contractor digging with a back
hoe broke the telephone cable serving Memorial
Huospital, which is the shock trauma and medical com-
mand unit for the Western Marvland area, Civil
Defense requested amateur assistance to maintain com-
muaications hetween the BOC and the hospital, Six
operators responded with three reporting to the BFOC
and two reporting to the hospital’s emergeney room
(N3BLP, a Supervising RN, was afready in the
emergency room with her hand-held). The communica-
tions emergency was terminated at 3:50 F.M. when
telephone service was restored, (K30MN, EC Allegany
Cn.)

ARRL SECTION EMERGENCY
COORDINATOR REPORTS

{7 For August, 33 SEC reports were received, denoting
a total ARES membership of 19,021, Sections reparting
were: AK, AZ, ENY, EMA, EPA, IN, KS, XY, ME,
MN, M8, MO, NE, NFL, NTX, OH, OK, ON, PAC,
3V, 8DG, 58IV, 8CV, 8C, 8D, SFL, TN, UT, VA, WA,
WMA, WNY and wWI,

NATIONAL TRAFFIC SYSTEM

Bill, WBONVN, is assistant manager, 9RN/c4; Mary,
WERIGXZ, is assistant manager, [KN/c2. The tollow-
ing amateurs received 9RN/c4 certificates: NW4A,
NOAEIL, WOCS), N9DR, NSEM, KAYFEZ, KSGMZ,
KZ9I, WBONVN, K9QEW, KW9T, KBOX, WoXD.
2RN/c4 certificates to: W26, W2XS, WBIKLF (all
first annual), KU2N (second annuaf), KC2PB (third
annual}, 4RN/c2 certificates to; WD4FTK, WB4PNY,
WA4LJI, W3ATQ, WA4ILS, AA4AT, KB4OG,
KIRZR, KAIDTE, W3IBBN, KA4DHP, WD4CNQ,
WD4CNR, WB4WIL, KD4PJ, WA40BR, W4GRO,
EAJKII, K4NLK, WD4LRG, W4TWD, W4FMZ,
K4ZN, WB4NTW, WB4RUJ, N9ECB, KA4ATM,
WBAWYG, WX4J, KY4U, N4PL, WA4QXT,
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WB4ADL, NF40, NZ40, WBINVI, N4ADI,
WD4RIQ, WANFK.

August Reports

1 2 3 4 § 8 T
Cycle Two

Area Nets

EAN k3l 925 299 576 €35
CAN 31 027 334 606 100.0
FANY 58  Bay 153 558

Region Nets

1RN a8 5 T8 244 870 1000
AN 53 20 45 244 £55 935
3AN 31 322 104 403 895 935
AN G2 484 75 350 75O 0.0
BNS 62 951 153 501 949 1000
BN& 62 485 7.9 0340 978 235
RN7 62 525 85 490 848 913
HBHN G2 394 64 384 962 100.0
RN 2 483 7.8 .38 100.0 1000
TEN &2 636 1.0 411 72,0 100.0
EGN 742
TWN 58 407 70 330 671 B35
TCC

TCC Eastern 10 685

TGG Gentral a5t 466

TGC Pacitic

Cycle Four

Aroa Nets

EAN 31 1870 603 1.402 935
CAN 31 1148 36,0 1,089 100.0

PAN 31 1139 387 882 952
Region Nels

18BN 958
2RN 90 @98 17 511 #4.2 915
4RN 574 30 50 428 98.4 1000
4AN 903
ANS 100.0
RNB a2 549 105 583 921 968
RBN7 62 651 7.7 713 922 984
38N ] 510 B85 453 B9O 935
9AN 62 681 107 840 980 1000
TEN 62 446 7% 423 TO4 1000
ECN 87.1
TWN i3 58 45 460 91.0 903
TCC

TCC Eastern 1411 904

TGO Central 541 410

TGC Pacllic 114 763

Sections? 5931 26423 58

Summary 8252 45884 458

Hecord 8945 51,307 15.2

*PAN aperates both cycles one and two,

TGO tunctions not colnted as net sessions.
*saction and local nets reporting (238): AENB AEND
AENK AENW AENX AENY AENZ ATNM WAEN (AL),
ATEN , SWN (AZINM), BCEN (BC), NCN NCTN
RITYN SCN SCNIV (CA), DEPN DTN BEN {DE), BEN
GERN DEN ENMC FAST FMSN FMTN FREON FPTN
GCVTN GN LSTTN. NFPN PBTN PEN FRVAN QFN
SEFTN VTN SWETN TRTN VEN (FL{, CGVN CS5C
GGN GSEN GTN RAEN (GA), PTN (HI), IMN (1I0MT),
LM ISN ITN (IL), ICN IRN ITN QIN (IN), G3TN KMWN
KPN KSBN KWN GKS QKS-55 éKﬁ). 4ARES TARES
11ARES CARN KYN KYPON MKPN NKARG PAWN
TETMN WTEN (KY), CITN EM2MN EVRI EMRIPN
EMHEISS HHMTN NEEPN WMEN WMEN WMN &MNRI
MEPN MMN MTN WHIN (MB), AEN CMEN MPSN PTN
SGN {h&@(, MAGSE MITN MNN QMN UPN {MD,
MNAMWYHNT MSNH MSN/2 MBPN/E MSPN/N MSSN
MTN PAN (MN!, ACAN CMEN HBN IFN JGO LAAN
LOZARCW MEOW MOFON MOSSE MTTN
PTN RRARS SARN STAN (MO}, GNCTN NCEN NGMN
HARS (NG}, CN CSN (NC/SC), BRARES BVARES
COPMN EN2MN MARES MNARES MNPN NGHN NCN

NJPH NJVN 8JVN SWARN (NJ), NSN (NV), BSN CDN
CNYTN EPN HYN NYPON NYS NYS/E NYSIL NYS/M

BATN BSSN COARES COTN MCTHN OBl
WCTN (OH). CARA EATIN QCWN OLZ ONON OPEN
OTWN QCWA-83 STN (OK), OLN QPN OSN OSND
(ON), BSN LBLARES OHNN QSN PTTN SOFM THiN
(OR), 3BARES ATN DSESN {PA), QSN g‘(}, GROZMN
LCIMN SCNTN SGSSBN (SC), BHN 5DEN WCEI_I_\I!’]&SUL
TNGN TNPN TNVN TSRN I‘g, DFW TEX TSN
gX]. BUN DCESN UGN (UT}, 55N STARES SVEN VLN
N VSBN VSN VTN (VA), N NTN NWSSBN PSTS
WARTS WSN {Wa).

1 — NET 4 -« AVERAGE 7 _— % REP,

2 =— SESSIONS 5 - RATE TO AREA MET

3 — TRAFFIC € — % REP.
Transcontinental Corps

i 4 3 4 -]
Cycle Two

TCC Eastern 116 94.0 1362 285

86 BER

TOC Cenfral jex] H.4 1031 458
TCC Pacifle

Summary 209 a92.7 2383 1161
Cycle Four

TCC Eastern 155 91.0 17896 904
TGC Central 62 838 808 410
TCG Pacitic 124 91.9 1508 7683
Summary 341 489 4198 09T
1 ~ AREA 4 — TRAFFIC

2 — FUNCTIONS
3 — ' SUCCESSFUL

5 — QUT-QOF-NET TRAFFIC

TCC Roster

The TCGC Roster (August) Cyele Two — Eastern Area
KA1GBS, Directory — W1AF AA4AT N1BHH WB1BYR
AGCES KKIF WA2FJJ WDAFTK KA1GBS WB3GZU
KO2H KB2HM WDBLAT K30OZ WBPMJ W8QHB W1QYY
KB3UB AFBY W2VY N2XJ W1XX WBBYDZ. Central
AreagﬁAMK. Director) — NSAMK K9AZS N5BT
W5OTZ NSDFQ KAREPY NG5G KWAJ WAL WALITE
Waltls K5KJN WKLV WBINVN WBEOXE KDSRG |
KSUPN WF4X WB5YDD. Pacific Area HXB, Dirac-
tor) — NIGA KTGA NTCEP NBCX| KUG KBTFE WFGHT
NBGIW WHHXEB WSJOV KATL KBEMB KDBME K6OWA
WABDY] KETR NDST NVET WTTGU KELYK KOTV
WB7WOW, Cyele Four ~ Eastern Area (W2CS, Dirge-
tof) — AAJAT VEIAWE K1BA W3BBN KI3C WA4CCK
NIGCOY W2CS NSCW KAIDTE WB2EAG W1EFW
W2FR WDMFTE KAIGES W2GKSE VE3GOL WBIGZU
KB2HM WEOIHH W1IS0 K4JST KN1K NAKB AHZM
WIMTA WINJM WEBPMJ WB4ENY W3PQ WEOHB
WAGYY W2RQ KARZR KA1T KB3UD WB4UHC W4UGQ
WaVY VETWF W2XD N2XJ W1XX NaXX WBEYDZ K4ZK
KZZM W2ZO[. Cartral Araa (K5GM, Director — WIRAM
WAICXY KBEZ WSGHP KEGM WoH] KEOAF WSRBE
NETC WETFB KETL WBILYU KBOX KVSX, Pacific Area
(KN7B, Director) — ADBA KBBN KGED WIDZX WBEQT
W7EP WZGHT N2IC WEINH WEJOV WTLG WTLYA
WEBTNHR WBOGH NDST W7VBE WEVIT KMTZ VETZK.

Public Service Honor Roll
August 1984

This listing |s avaitable to amateurs whose public service
performance during the month indlcated qualifies for 60
or more total peints in the following nine categores (as
reported to their SM). Please note maximum points for
each category: {1) Chacking into CW nets, 1 point each,
max. 30; (2 Checking into phone/RTTY nets, 1 point each,
max. 30; (3) NCS CW nets, 3 polnta each, max. 12; {4) NCS
phona/ nets, 3 points each, max. 12 {5} Perfotming
assigned NTS llalsan, 3 points each, max. 12; (6} Dellver-
ing a formal message to a third parly, 1 point sach, no
max.; (7 Handling an amergency message, 5 points each,
no max,; (8) Serving as Emergency Coordinator or net
manager for the antire month, 5 points, max. 5 (9) Par-
ticlpating in & public service event, & points, ro reax. This
listing is svallabla to MNovices and Technicians who
achleve a total of 40 or more points. Stations that are listed
In the Public Saervice Honor Roll for 12 consecutive
manths, or 18 months out of a 24-month perlod, will ba
awarded a special PSHR certificate from ARAL Ha.

250 124 AES! NSAMK
Krvw WA4QXT  qo7 %
240 120 WAZERT/3  WEVOM
KBTFE WB2UVB N2 WASTEC
2 1 WDAFRI N7CSP
g 119
WOFZW WIMTA 108 k cz?gw
oL e s
188 ALTW KAgGly ~ NORbL
WTLRB 147 WaGGK
WB1HIH ~ WBETED
170 kraJ KBOAF
KECXP 118 104 KAGBWM
157 KARARP KATIC as
NEFCQ 115 WD4ALY  WA4LLXP
166 KA1EX) WIKK D2S
KAREPY WIVSE 103 KBPCK
2 N4GHI KJ3E WBEQBZ
15 KATGBS wxdl
W2ZPKY KBAWT X
114 WD4JDH AGSG
149 et KBSEK
WBTWOW 102 WoDM
145 13 KA4BCM
Ko5i a3
WBTOGA 101 WIBIW
144 i12 KB40Z KSND
KB2HM :
KTSY 111 Er\?gz.u 80 m%%‘j
L ABAT - wavva 45
WBIGXZ  WRETIF 92
;33%\, WB20WG  WBLYQP KIGXT
110 49 WE2MCO
335 WF4Y WERANL 91
KiSF 100 WAIPFK  kpay
133 WagFyg  AFSS KDSFR
WoYCV KDBKY 98 KVEX
127 K457 KMag HAECE
wavy 108 47 WX4H
126 KEUYK WBZVUK %0
WDaMIo  W7TJMH K220 WBEDOB

5C N1BJW VE2EDG
WATYNZ ‘?‘:GNL £
KISP wc  KA4GUS  WHZOEX  NSAEM
B2 KT6A VEZFMQ
y W HCAAV 3EDH
ik WxaJ WD4PBF  WDSDNG
WholL Bt ASOMT KB4RNP
1B s
i N e WABMAZ
NT4s WBEMMI  KBAPW  KASAZ
N7DOG  weopea  KVEQ WEsHOP
RAMTX  y7G KAZOPG  K3NNI
koay M WAEYL
W2AET  SeNTN 73 WB4TZR
AKTW KAIT NTRGW 68
ar KBOLT NBEDFO HigA
KR4V KBoL iy Hisa
a8 ADTG WALXB AIGE
WBAWYG g " WABQCA
;‘“E'G wessRx  kazn 1EP
78 NBEVC
WaZkOS | NBEVC  aaptE
KBaGen N2SSr wasUNX KeAGD
70
%?(?(WE W8INH woeaox  NGFWG
WBIIDS  KASFFO a9 &
84 KeiDI wikLy  AK2E
KooK Wosova e 48
WA NdPL WIRWG  N2EQMT
WB1GELH KB4LB WASHGH

Brass Pounders League
August 1984

The BPL Is open o all amateurs in the United States,
Canada and U.S. possessions who report to thalr SM &
rmassage total of 500 or & sum of originations and dellvery
points of 100 or more for any celendar month. All
messages must be handled on amateur frequencies within
48 hours of receipt in standard ARRAL fotm.

1 2 a 4 5 [
WACUL 533 1056 1501 134 3329
NOBGP 32 1826 g 450 2817
WARHJZ 0 {185 24 TI8 1989
WDBEYG 622 14 B2¢ 1 1259
Wl 0 590 587 5 1182
IVA 302 281 418 29 1027
WDEaMID 49 384 43R 28 -an
KAIGBS 2 45 238 1§ 829
K3QxC 367 24 378 2 783
KBAXK (VI [ B Y. n 70
KELIYH 43 324 313 14 &
ALJDH 1 33 33 P |
WB7WOW 5 415 219 8 8ar
AJFEZ 1 Gap  der 1 529
N4GHI 35 259 u8R 23 noR
AAdAT 34 o2vs a7 10 578
KN i Mo 257 575
KT5Y ?o239 2 26 558
NEBX 14 256 M 12 556
WEGHP 3 48 484 41
KKIA 71 181 180 100 539
WYDIX 16 65 251 4 518
WB20WQ 189 #4283 10 528
F4X 8 0 I23 22 524
WIVSE 4 214 ™ 14 523
WBsYDD 3 o4 M5 n 522
5CTZ 1 a3 288 Bk
WaaHB 0 236 2 0 514
HWINH 0 @9 245 & 510
BPL for 100 or more originations plus dellveries:
W7ELRB 215
WarzZw 167
WEBILVE 128
WIFYR 146
1= CALL 4 ~— SENT
2 — ORIGE. 5 DLVD.
3 — AGVD & — TOTAL
Independent Nets {(August 1884)
1 2 3 4
Arnateur Radlo Telegraph Soclety M 488 305
Central Gult Coast Hurricans 3N 150 2312
Early Hird a2 1828 —
Empire Slow Speed 3 48 424
Golden Hear il 117 1740
IMARA 2T 591 1367
Mission Trall H 156 913
New England Novice )] 260
Southwast Traffic 3 201 1208
West Coast Slow Speed a0 93 489
M>Mater ISSB W B8 758
75-Mater 1558 51 381 B4
1 .— NET NAME 3 - TRAFFIC
2 - BESSIONS 4 = GHECKJINS  E&)




Rules, ARRL 10-Meter Contest

The rules for this year’s 10-Meter Contest are
the same as last year’s. Keep in mind that a
phone QS50 is worth two points, and sach CW
contact is worth four points. A bonus is provided
for each Novice/Technician contact; such con-
tacts are worth eight points each.

Official entry forms are available from ARRL
Hg. for an s.a.s.e. If you need log sheets for
more than 200 QS0s, please include one extra
unit of First Class postage for each five sheets
ordered.

Rules

1) Object: For amateurs worldwide to exchange
Q50 information with as many stations as possi-
ble on 28 MHz.

2) Contest Period: Second full weekend of
December (December 8-9, 1984). Forty-eight-
hour period; all stations operate nc more than
36 hours. Starts 0000 UTC Saturday; ends 2400
UTC Sunday. Listening time counts as operating
time.

3} Categories:

tA) Single Operator: One person performs all
operating and logging functions. Use of spoiting
nets (operator arrangements involving assistance
through DX-alerting nets, ctc.) is not permitted.

(1) Mixed mode (phone and CW)
(2) Phone only
(3) CW only

(B) Multioperator: Single transmitter, mixed
mode only. Those obtaining any form of
assistance, such as relief operators, loggers or
use of spotting nets,

4) Contest Exchange: {A) W/VE stations (in-
cluding KH6/KL7) send signal report and state
or province (District of Columbia amateurs may

send “DC™ in the exchange, rather than
“Maryland.”* However, “DC’* and “Maryland”
count as the same multiplier). (B) DX (including
KH2/KP4, etc.) transmit signal report and serial
number starting with 001. (C) Maritime or
acronautical mobile stations send signal report
and ITU Region (1, 2 or 3). Novice and Techni-
cian stations sign /N or /T.

5) Scoring:

{A) QSO Points: Count two points for each
complete two-way phone QSO. Count four
points for each compiete two-way CW QS0.
Count eight points for QSOs with U.8. Novice
or Technician stations (28.1 to 28.2 MHz only)
— signing /N or /T. Higher class licensees:
Remember that your power limit in this segment
is 200-W output?).

(B) Multiptiers: Fifty U.S. states, Canadian
call areas (VE1-§, VY1, VO1-2), DXCC coun-
tries (except the U.S. and Canada), ITU regions
(maritime and aeronantical mobiles only).

(C) Final Score: Multiply QSO points by the
sum of states/VE call areas/DXCC coun-
tries/1TU regions. Example: WB5VZL works
2539 stations, including 1633 phone (QSOs, 896
non-Novice CW Q80s, 10 Novices, for a total
of 6930 QSO points. He worked 49 states, 10
Canadian call areas, 53 DXCC countries and a
maritime mobile station in Region 2 for a total
multiplier of 113, Final score = 6930 (QSO
points) x 113 (multiplier) = 783,090 points.
6} Miscellancous:

(A) Call signs and exchange information must
be received by each station for a complete QSO.

{B) No crossmode contacts; CW QSOs must
be made below 28.3 MHz.

Rules, ARRL 160-Meter Contest

"The ruies for this year’s *“T'op Band™ contest are
the same as last year’s, As was the case last year,
DX stations will send signal reports only.
Remember that W/VE stations are prohibited
from transmitting in the 1825-1830 kHz DX
Window.

Official entry forms are available from ARRL
Haq. for an s.a.s.e. If you want enough log sheets
for more than 300 QSOs, please include two units
of First Class postage. Good hunting!

Rules
1) Object: For amateurs worldwide to exchange
(350 information with W/VE amateurs on 1.8
MHz CW only. DX-10-DX Q80s are not per-
mitted for contest credit.
2) Contest Period: 2200 UTC November 30 until
1600 UTC December 2. Forty-two-hour period
with no time limitation.
3) Categortes:

(A) Single Operator: One person performs all
trangmitting, receiving, spotting and logging
functions.

(B) Multioperator: Single transmitter only.
Those obtaining any form of assistance, such as
relief operators, loggers or use of spotting nets.
4} Contest Exchange:

(A) W/VE: Signa] report and ARRL Section.

(B) DX: Signal report. Country name is
obvious from the prefix. Send ITU Region if
maritime or aeronautical mobile.

5) Scoring:

(A) QB0 Points: Two points for QSOs with
amateurs in an ARRL Section. W/VE stations
count five points for DX QSOs.

(B) Multipliers: ARRL Sections plus
VER/VY1 (maximum of 74) and DXCC.coun-
tries (W/VE participants only).

(C} Final Score: Multiply QSO points by
multiplier. Example: K 1MM works 357 stations,
including 13 DX stations, and has a multiplier
of 67. His score would be 753 QSO points (344
X 2) + (13 x 5) multiplied bv 67 for 50,451
points,

6) Adherence to Band Plan: W/VE stations may
transmit only in the segments 1800-1825
and 1830-1850 kHz, in conformance to

(C) Mixed-mode single operator and all
multioperator stations may work stations once
on CW and once on SSB.

{D) Your call sign must indicate your DXCC
country {K6LL in Arizona need not send
K6LL/7, but KIJD in Hawaii must send
K1JD/KH6}.

(B) One operator may not use more than one
call sign from any given location during the con-
test period.

(F} All entrants may transmit only one signal
on the air at any given time.

7) Reporting:

(A} Official forms are recommended (available
for an s.a.s.e. or two IRCs from ARRL Ha.).

(B) Logs must indicate time in UTC, mode,
call and exchange for each QSO. Multhhers
should be clearly marked in the log the first time
worked. Entries with more than 500 QSOs must
include cross-check sheets (dupe sheets).

(C) Postmark your entry by January 11, 1985,
8) Awards: A certificate will be awarded to the
highest-scoring single-operator station {in each
category) from each ARRL Section and DXCC
country. Top multioperator entries in each
ARRL Division and each continent will receive
certificates. Additional certificates will be
awarded as participation warrants.

9) Conditions of Entry:

(A} Each entrant agrees to be bound by the
provisions, as well as the intent, of this
announcement, the regulations of his or her
licensing authority and the decisions of the
ARRL Awards Committee,

(B) Disqualifications: Excess duplicates and
call sign/exchange errors. Se¢ lanuary 1984
(ST, page 80, for complete details. o]

the ARRL band plan.
7 Reporting:

(A) Official forms are recommended (available
for an s.a.5.e. or two IRCs from ARRL Hg.).

{B) Logs must indicate time in UTC, call and
exchange. Multipliers should be clearly marked
in the log the first time worked. Entries with
more than 200 QSOs must include cross-check
sheets (dupe sheets).

(C) Postmark your entry by January 4, 1985.
8) Awards: A certificate will be awarded to the
top-scoring single-operator station in each ARRL
Section and DXCC country, and to the top-
scoring multioperator stations in each ARRL
Division and continent.

9) Conditions of Hniry:

(A) Each entrant agrees to be bound by the
provisions, as well as the intent, of this
announcement, the regulations of his or her
licensing authority and the decisions of the
ARRL Awards Committee.,

(B) Disqualifications: Excess duplicates and
call sign/¢exchange errors. See January 1984
QST, page 80, for complete details. bt 22|
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Contest Gorral

A Roundup of Upcoming Operaling Evenlts

Oct. 31

West Coast Qualifying Run, 10-35 WPM, at 03007,
Nov. 1 {9 P.M. PST Oct, 31). W6OWP prime, W6ZRJ
alternate, Frequencies ate approximately 3590/7090
kHz Underline one minute of the highest speed you
copied, certify that your copy was made without aid
and send it to ARRL for grading. Please include your
full name, cali sign (f any) and complete mailing ad-
dress. A large $.a.0.¢ will help expedite your award or
endorsement,

NOVEMBER
QOct. 31-Nov. 1
YL Anniversary Party, phone, October Q8T page 75,

34

ARRL November Sweepstakes, CW, October
QST, page 90.

Loternational Police Association Contest, sponsored by
the IPARC Cerman Section, from 0600Z to 10002 and
1400Z to I800Z_each day, Nov. 3-4. CW, Nov, I
phone, Nov. 4. Non-IPA stations work EPA members
only. Exchange signal report and serial number, U.5,
stations also send state. IPA members send tea with ex-
change. Phone and CW contests are separate. Work
stations once per band on each meode. Count | point
per QSO with non-1PA members and 5 peints per Q50
with 1PA members. Multiply by sum of IPA coun-
tries/states worked per band. Suggested frequencies:
phone — 3.650 3.775 7,075 14,295 21,205 28,575 MHz,
CW — 3.5757.025 14,075 21.075 28.075 MHz. Mail
entries by Dec. 31 to Anton Kohten, DKSJA, P.O, Box
40 (1 63, D-4152 Kempen §, Federal Republic of
Germany. For more information, contact WASVDC,
4828 Eim, Newport, MI 48166.

-1

WI1AW Qualifying Run, 10-35 WPM, at (1300Z
Mov, 9 (I0 P.M. EST, Nov. 8). Transmitted
simultaneously on 1.818 3.58 7.08 14,07 21.08 23,08
50,08 147,555 MHz. See Oct. 31 Hsting for more details.

10
Manitoba QSO Party, October (JST, page 75.
ALARA Conlest, October (28T, page 74.

10-11
Defaware QSO Party, October QST, page 76.
Furopean DX Contest, RTTY, October QST, page 76.

10-13
Mogtanz QS0 Party, October (ST, page 76.

17-18

ARRL Sweepstakes, phone, October (ST, page 9%0.
VK vs. the World, QRP, sponsored by the CW
Qperators QRP Club, from 0060Z Nov. 17 until 2400Z
Nov. 18. CW only. Contact each station once per band
in each 24-hour period. QRP stations sign qre for
identification. Categories are QRP, single operator,
multiband or singleband; QRP, multioperator, multi-
band or singleband; QRO, single operator, multiband
or singleband. Work the entire 48 hours, or any 24 con-
secutive hours. Exchange is six digits: RST and a serial
(80 number, To score, count 6 paints per Q50 if your
output is less than ! W; 5 points if it is over 1 W to
2 W, 4 points for over 2 W to 3 W; 3 points for over
3 W to 4 W: 2 points for over 4 W to 5 W. (RO sta-
tions count 1 point per contact with QRP stations.
Multiply by the number of IARU zones worked on each
band for the total score, For a bonus, multiply total
score by 1.5 if station was erected within 24 hours
hefore the contest date and used battery, sofar, wind
or hand-generated power. Use separate log sheets for
each band. Include all pertinent information on a sum-
mary sheet. Certificates. Mail entries to be received by

Feb. 26 to P.O. Box 109, Mt. Druitt, N.5.W. 2770,

Australia.

North Carolina (QS0Q Party, sponsored by the
Alamance ARC, K4EG, from 1700Z Nov. 17 until
21597 MNov, 18, Work stations once per hand and
mode, Work mobiles again as they change county, NC-
to-NC QS0s allowed for QSO point eredit. Exchange

*Communications Assistant, ARRL

88

05T=

signal report and QTH (county for NC stations, ARRL
Section for others). Suggested frequencies: phone —
3.980 7.280 14.280 21.380 28.580; CW — &) kHz up
from lower band edges; Novice — 20 kHz up from
lower band edges. For complete rules and scoring pro-
cedures, write to NCQP Coordinator, ¢/0 K4EG,
Alamance ARC, P.O. Box 3064, Buclington, NC
21215,

Mssanri Stale QSO Party, sponsored by the Northland
ARA, from 0001Z Nov. 17 until 1800Z Nov. 18, All
amateur bands except 30 meters. No repeater QSOs.
Work stations once per band and mode, Work mobiles
again as they change counties. Bxchange signal report
and (TH feounty for M() stations; state, province or
country for others). Suggested frequencies: phone —
1.835 3.963 7,230 14.280 21,380 28,570 145.43; CW —
1.805 and 10 kHz up from band edges; Novice — 25
kHz up from band edges. Count two points per phone
QS0, five points per CW QSO. MO stations multiply
QSO total by total MO counties, states, proviaces and
countries warked. All others multiply QSO total by MO
counties {max. 115) worked. Certificates, Send sum-
mary sheet by Dec. 1 to Northland ARA, P.O, Box
6710, Kansas City, MO 64123,

All Austrian CW 160-Meter Contest, sponsored by the
OVSY, from i900Z Nov. 17 until 0600Z Nov, 18. Fre-
quency range is 1.810-1.850 MHz, Exchange RST Plus
()50 number beginning with 001. No crossband (QSOs.
Count 1 point for each QSO. Bach OE district
(OE1-OE9} cousts 2 multiplier points. Each other
prefix counts 1 multiplier point. Send logs by Dec. 31
to QVSYV, “AOBC-1984," P.O. Box 999, A-i014
Yienna, Austria.

19

WIAW Qualifying Run, 10-35 WPM, ut 21002
(4 P.M. EST). See Nov. § listing for more details.

DECEMBER
1-2
ARRL 160 Meter Contest, this issue, page 87.

TOPS Activity Contest, sponsored by TOPS Interna-
tional, from 1800Z Dec. 1 until [800Z Dec. 2. W only,
&0 meters. Single-op stations must take one seven-hour

7%

Conducted By
Edith Holsopple,* N1CZC

break, multiop stations may operate the entire 24 hours.
Classes are single operator, multioperator, and single
op-QRP (5 W our less ioput), Frequencies are
3.500-1.585 MHz. The lowest 12 kHz is reserved for
DX contacts. Exchange RST and three-digit serial
number, TOPS members also give their membership
number. Count 1 point for Q505 with ownt country
(each call area in W, VE, VK, PY, U and JA counts
as a separate country). Count 2 points for QSO with
own continent, Count & points for each QS0 with
another continent and count 2 bonus points for QSOs
with TOPS member (TOPS members get 3 bonus points
for (J50s with other members). For final score, multi-
ply total points by the number of prefixes worked. Par-
ticipation certificates for North American entries. Send
jogs before Jan 31 to Bertil Arting, SM3VE,
Bergesvegen 26, 8-823 00 Kilafors, Sweden,

Telephone Pioneers QSO Party

4

‘West Cosst Qualifying Ruon, 10-35 WPM, at 0500Z
Eecmf (9 P.M. PST Dec. 4). Ses Oct, 31 listing for
etails.

7

WIAW Qualifying Run, 10-35 WPM, at 0I00Z
Dec, & (10 P.M. EST, Dec. 7). See Nov. § listing for
Jetails.

89

ARRL 10 Meter Contest, this issue, page 87.
HA-DX Contest (this year’s rules not received}.

22-28
I Brasil Halasz/ Piohkeiro QSO Party
23.26
I Brasil Halasz/Pinheiro QSO Party

27
WI1AW Qualifying Hun

Jo
Canada Day Contest B3]

Special

Hollywood, Maryland: Throughout /984, the staff and
management of the Naval Air Station Patuxent River
Amateur/MARS Radio Station are offering QSL cards
commemerating Maryland’s 350th Anniversary. 5ta-
tion WIPQT/NNNENGT operates 80-10 meters and
2 meters on an cperator-available basis.

Blythewood, South Cavolina: K4MIN will operate
1400-1800Z. Nev. 3 during the §, Corden Coogler
poetry Festival, Operation on 14,290 MHz from 1400
to 1800Z, and on 21.390 MHz from 1800 to 2200Z.
Certificate for 5.a.5.e., Q5L and contact number.
Meniciz, Catifornia: The Benicia ARC will operate
KA6BPR from 1500 to 2400Z on Nov. {0 from the
Clock Tower Fortress. Approximate frequencies: phane
— T.240 14,240 21.360 28.510; CW — 7.110 {4,110
21,110 28.110. Send your (QSL and an s.a.5.¢, for a
QSL/eertilicate to BARC, Box 899, Benicia, CA 94510,
San Diego, Californis: The Morth Shores ARC will
aperate K6HAT [rom Shelter Island in San Diego Bay
on Nov. 10, trom 1800 to 2400Z. Operation wili be on
15 and 20 meters, 25 kHz up from the bottom edge of
the General class bands. Q5L via 2410 Deerpark Dr.,
San Diego, CA 92110,

Nitro, West Virginia; Tri-County Ham Club will
operate WSWVA to commemorate the *‘Living
Memoriat to World War 1,” from 1700Z Nov. {10 until
2200Z Nov. /1. Operation 25 XHz up from lower
Gieneral 75, 40 and 20-meter band edges. Certaficates
via P.O. Box 1107, 5t. Albans, WV 25177,

East Aurora, New York: Members of the Armored
Farce AR Mationwide Emergency Team (A FAR Net)
will operate from 1200Z Nov. 10 to 2400Z Nov. 1{ to
commemorate Veteran's Day, Operation on 7.285
14,325 21.375 28.640 MHz, Certificate available for a

BEVenis]

Conducted By
Edith Holsopple, N1CZC

Q5L and s.a.5.¢. to Alfred 3. Beutler, 36 Manchesier
Rd., East Aurora, NY 14052,

Artificial Island, New Jersey: Public Service Electric
and Gas Co. ARA will operate WA2FIZ at the Salem
Nuclear CGenerating Station from 1400Z Now. {7 to
1400Z Nov. 18. Frequencies: phone — 3.930 7,230
£4.260 21,260 21.560; CW/Novice — 10 kHz from
Ej?gl]:{) band edges. QSL via P.0. Box 543, Belmar, NJ

Plymouth, Massachusetts: Whitman ARC and Plimoth
Plantation are sponsoring a special-events station from
1300Z to 2000Z Nov, 22 for Thanksgiving, WAINPO
will operate fram Plimoth Plantation, while GB2UST
and GB4UST will operate from the astronomical obser-
vatory at Sidmouth above the English Channel, Opera-
tion will be on the following times/frequencies:
1300-1430/21.260: 1430-1730/7.280 or 7.050;
1730-2000/21,385; 1300-1600/14,255 or 14.180;
1600-2000/14.345 MHz. Certificate via PO, Box 48,
Whittnan, MA 02382,

Hollyweod, Califoruiz: The BOME Squad (Best of Mt.
Baldy) will operate WEHCP from 1600Z on Nov. 25
to 1400Z Nov, 26, Operation from the communications
center of the Hollywood Christmas Parade will be on
7.284, 14,284 and 21.284 MHz. S.a.5.e. to W6GVR for
commemorative QSL.

Note: The deadline for raceipt of itams tor this column
is the 15th of the second month preceding publication
date. Eor example, your information would have 1o reach
Ha. by Nevember 15 to make the January issue. For the
convenience of thase wishing to oparats, plaase be sure
that the name of the srponsurlnu arganization, the leca:
tion, dates, fimes(Z), frequencies and call sign of the
special evant station are Included. Requests tor donations
will not be published, [FLi ]



Section News

The ARRL Field Organization Forum

CANADA
ALBERTA: SM, E. Roﬁ Ellis, VEBXC — SEC: VEBXC. A/SM:
VEBAMM. STMINM/DECIASPN & ATN: VESABC. Mam-
moth preparation in radlo systems being tested h{ Alta
hams for Papal visit in Bept. Huge crowds expected In
Edmonton 1G nhumber between 250,000 and 440,000.
Organizers are beating the bushes far volunieers. Nets
continue to stru]q_ﬁl(e with poor sigs and faw checkers, Traf
tic: (July) VEGCHK ag,
MANITOBA: 5M, Peter Guenther, VE4PG — VE4PG is at
present sort of unssttlad down due to seiling hls own and
others raal estate. In the meantime will operate portable
from other locations until a suitabla location can be found.
I can be reached by phaning 1-204-326-3587, My apologies
for the Inconvenience, VE Is now the net manager tor
MTN, the CW net and vour help would be aq_prscia ed as
he will nesd net contro| staifons, as well as TEN raps, My
sincers thanka to VE4IX for holding down that position
for so many years. VE4AFO net manager for MEPN will
be out of the hospital In a few days after a complete
chackup. Plans for SET are undema](‘and VEAFK wlill ha
rebuilding the entire setup, There has been some in.
terferenca since the phone expansionand we are haping
hat MEPN, the Manlioba Evening Phone Net, which has
berent an 3 for over 30 years, will not suffor too much.
Mac, VEATE is now back In action after a stay in the
wsgnital. MEPN (NI 958, OTC 3B, Sass, 31, MTNQNI 117
TC 18, Sess. 17, MMN QNI 624, QTC 31, Sess. 31. WRIN
Sess. 9. Traffio! VEAIX 106, VEANUF 71,
VE4PG 24, VE4AAD 23, VEAJA 19
B, VEAGE 4 VE4AET 3, VEAFK 3, VE4ME
3, VE4ADS 2, VEAJK 2, VEAPA 2, VEZAEY 1.
MARITIMEMNEWFOUNBLAND: 50, D. R. Welling, VEIWF
~— Congrats to VE1FQ upon belng named Citizen of the
Yaar In Lower Scacville, N.5. AmSateurs in Halifax and
Mancton participated in vazious publlc service activities
during the summer. Many visitors wers_heard on the
repealars; hope they enjoyed their staBy. Thare will be &
Maritime Conventicn in Saint John, N.E, on Octobe 18th,
weahend, Make your plans now to aftend as It
Pmmlses to be & blg convantion. Have a copy of the VGH
apg

"Amateur Hadio’s Newest Frontier” which Is
avallable for showing to clubs. Make your reservations
now. Silent Key — VE1BBY. Urgently nead velunteers to
asgist in varlous section activities. Net and Traffic info
will Be continued next month.

VESGT — BM: VEALST.

ONTARIOD: SM, Larv Thivierga

PGL: VE3AR. SEC: VESGY. AISTM: VESGT. TC: VEIEGO,
NTS cw stalwart VEGHGJ has raturned to Oakville from
&t. Catharines and hopes to be hack on the nets shortly,
Nice to hear VEBISW on the air again after a two year
absence. VE3GTF and the Eastern Countiss Cornwall
ARES group generated good cgress CI\lFEninI:g; for Field Day
in thres locat newspapers. ECs VE3DVE VESFAM VE3FGU
and VE3WV have stafped down after a number of yaars
service, Congrats to the Peterborough ARC in thelf sug-
cessful efforts to locate a senior citizen who was reported
missl& Takmfupa.rt In the effort were VE3s8: MKS BNY
FDP 1GL RA BAU MCC MOB XQ IRK MCD SG ARG KOH
BAZ, tncldntalls thelr naw Clisb call is now VESRE, New
UHF rapeater in Oakvitle s VESOKY on 448,15/443.15 Mz,
London ARC net on 3,750 MHz each Synday at 1100 Inocai

is lookin,
frollars. Members ot the North Shore ARG who taok part
Emoblie communications aarvice for the CNE's
Warror's Day Parade were VEAMKC VE3IMC VESMLW
VEJIND. These members along with VE3IBO VE3S.
VESHE also worked as guest operators at VE3GNE.
Regretiutly | report that VESAM and VEIDX have becorne
Silent Keys. Nlagara Paninsula ARG station VY3VM was
active in a public service cornmunlcations display for the
ntarlo Bicantennial with 35 amateurs taking . VESPR
ig_now active as YE4OK ifrom Wlnnipa?. Welcome
VEBDKN, ex-YE2FT, to Oakville. VE3ZK has Introduced a
new bulletin board service called 'The Letter Box’ to the
ondon RITY scene. The call Is VE3TLE and operates on
147.450 MMz simplax. VE3PY s gtepping down after a suc-
ceasful 1enurs a3 gditor of the Gttawa ARG Bullatin, New
members of the QC apter 73 are VE3MS VEISV
VE3IHN, EnJ%ved my vasation in the Atlantie provinces
and managad to work throngh VE1MI, VE1CBC and
VEILCA reé)ea!ers, Mang VE3s wers there algo. Traffic:
VE3BCZ 162, VEIKK 122 VE3DPO 110, VEZAWE 97
EWD 69, VEIKCZ 84, VEIKCZ 68, VESKXE B8, VEIWV
62, VEAGNW 53, VEZBDM 48, VEIAJN 42, VESFGU 41
YEIGT 93, VEIBAJ 18, VESWHM 14, VEIKLX 11, VESDZH
7, VEIMCD 7, VE3WG 8. (July} VESAWE B0,
QUEBEC: 6M, Harold Moreau, VE2BP — STM: VE2EDC.
BM. VEZALE, PIO: VE2YW. TC: VEZED, NWe: VEZEDO and
VE2F8A. Candldates for code and theory classes are In
great numpar, most clubs have aireadgtaﬂad. Again this
yoar VE2EVW has & full ¢lass room. VEN, was ra-slectad
as our CRRL director, congrats, “Quelques nofes sur
BRAQI" {voir OST de Septembre, Canadian News Fronts,
g 57), felicitations a VE3GRD et neci prouve ce nus
I.Egaut taire l,gout nous sy Quebec. Tratfic: VE2ELG
76, VE2EC 41, VE2BP 9, VEZEKC 8,
SASKATCHEWAN: M. W, C, Mundami VESWM — 5TM:
VESHG, SEC: Vacant. TC: VESGF., NMs: VESEX VESHG
VESNJ VEBAEJ VEBAEM VESBAF. Net raports raceived:
MIARC-2: 30 sesslons 250 QNI RARA-2: 29 sessions 433
QNI PWXN: 30 sessions 534 QNL, Attendance on the nets
held 1p extremely waell over the summer months and a bi
thank you is extanded to the Net Managers and control
statioris 1hat made this possible, The summer months
have been busy with public service evants and many road
races, parades, stc. Have beneflted from Amateur Hadio
communigations. Thanks to all the hams who volunteersd
thelr time, equipment and expanlse..Re?lna welcomes
Y 53%103 his move from Saskatoon. Traffle: VESAGM 12,

ATLANTIC DIVISION

DELAWARE; SM. John Hartman, WA3ZBI — STM;
WaDKx. SEC: W3PQ, P10: N3DIP, PSHR: KaJL wW3DKX
WASDUM. 5,A.R.A. ggovtded communications for Senior
Cltizeng Day on Sept. 7 at Rehohoth Beach, The
AWARE. Club had J. Kisssler, KQJS, third district

for mora check-ins and also siore net con-

Volunteer Examiner as &uest speaker at their Se&t 20
mesting. DTN; QNI: 336 QTC 47 sgss. 23. DEPN: QMl: 6
QTG 17 sass, 4, BEN: ONI: 410TC G sess. £, Traffic: W2QGQ
84, WaDKX 76, WBIDUG 34, WASWIY 24, Wa3ZRI 93 L
15, KASIXY 13, WAIDUM 16, N3DOK 8, KCaJM 7. WFEG
&, K3ZXP 3, KC3FW 2.

EASTERN PENNSYLVANIA: 5M, Mark J. Pierson, KB3NE
G . Plo; WSAMA. SEC: WA3PZD. SGL:
N3CJP, 8TM: KAJGJT. DEC's: K3QXG KBALR KE3UD
N3ALA N3BFL WAEEK AA3C.
Net me Freg. QNI QTC Sess.
EPA THe P.M. Dy 36510 417 196 59
EPAEPTN 6 P.M. Dy 3917 379 51 31
PTTN 630 P.M. Dy 3810 197 72 3
Loval and YHF Net retoris: éQNIIOTCISessIona]EVHF Traf-
fic Net 232/49M13, PWAARES 65/5/4; MARC AFRES: 63/0/4:
DSARES; 5972/5: ATN 48/9/10: MONT ARES: 36/0/4, New
STM: Dan Finagan, KA3GJT, Nice to have Dan halping us
serve the E. Pa, area. Warminster ARG did a flng job of
massage handlln? at the racent “Grange Fair 84", Mora
than 2 I[.?ie::a:’.@ traftic was passed. The club and | both
want fo {hank N3COY and KB3UD for thelr axcellent hel
In pa.ss]nthhe “out of town" traffic, Congtmts tn N3
for a new General class ticket. BF, Hll ARG wll] hold its
harnfast on Nov. 4th in Ballersville, Pa The Mt. Alry "Pack
Rats” held it's annual Seminar and Hamfest on Cel. 6, and
7, and again [ was a great success. This [s my last repart
a3 M for E, Pa. and | want to thank evaryona for their sup-
I:mrt and soma of you for your endless patlence and help,
da h?&e your continued cooperation will be ﬂven to Jim
Post, KAZA, tha new SM. Traffic: K3QXG ?53:] 3GOY 249
KAIDLY 228, WAIPX 191, KAJIME 186, N3CD 130, WRAKPE
116, AA3B 115, WAIGLX 47, W3AQN 48, K3AO 44, KCaLY
32 WalG a2, W3ADE 11, W3FAF 10, W3TWv 9, N3BFL
7, WIVA B, WIHK 5, (Julyl N3BFL 5.
MARYLAND-DC: SM, Karl R. Madrow, W3FA — KJ3E ia
mabliing In New England. K30 has an idea and & rol] of
wire! KAZEWY has almast racovered from summert [t [s
back to work far W3ZNW. WAZERT was acting NGM for
tha MEPN. W3MSN has ag)mblam finding the right sized
envelopes for the new QSL buraau! Naéll'M rafired this
August, WASTAI was struck by li htning-wracked hig gear
and knocked him down — that is too close.
handles much traffic under ditficult conditions, W3OYY
is luokln;i for more MDG PON ckins. W3LDD has stim DX
pickings thase days. WB3BFK s ggttlng to tha ham{osts!
W3ADQI, a veluntesr, has & traffic Total surge. K3NNI I8 an
MSN Instrucior, KGSAY practices what he preaches —
recrull, W3YVQ's efforts to line up repeater covarage for
RACES becomes more appreciated as practice js put to
work. KG3Y will slow down for winter — maybe! WIFZT
keeaps us posted on Washington County doings. K3MR |s
QRV almost an duty. WAJVPL suays nice fo have the
antenna tepaired and fo be back on the alr. W3F2V is back
1o night classes aarly this gear.‘ WBA3FUE and the Delrmarva
RC are hallping with the Skipiack Races, KK3F (s close

to bacoming & blast on 80 mtrs. W3UT’s jobs take him
statewide. KGIM has his own racio bulletin boa.rdg Item
oc

on 144,91 MHz sim&.‘!lex mode 110 ASCH] at 1700-22
tima and 1200-2200 weekands, and he monitars 147.63/03
sama times. KICMN with W3CYZ IKK3L KAMYY NAGIE AJLS
WB3AXY NIBJP WASTHK and WISQA were in-
volvad with the Hyndman area flood. WAJSYE W3SQE
K3IHYE NIBJP K3NWI and NaBLP (Suparvisory RN wlih
4 hand held) covered the loss of telephones at the
Memorial Hospital. Well donal K381 and W3MR are
Amateur Auxiliaries in the FGG FOB. Newsletters from
GARC, RO Foedback, IBM-ARC, and SMAR aépé
teciafed, FAR awarded 35 scholarships. MEPN/KJ
111651262, TDB V wors KJIE KACDQ, WAFA, WIYVQ
and WIDKX, MDC PONW3OYY 511172, WR PONAVBIBFR
2017110, WE 2 MtrfWAIVDX 411112 MSNIKC3AY 31/65/8.2.
Traffle: KJIE 212, KK3F 173, W2FA 159, KC3Y 119, KG3DW
07, KC3AV B8, WAZERT/S 94, WaYVQ 89,
, 42, W3FZV 35, WE3BFK'30, WalT 27
‘;V?(aga%Efﬁ, K3MH 13, W3ZNW 11, W3LDD 10, WA3VPL

SOUTHERN NEW JERSEY: SM, Richard Baler, WAZHEB
= SEC: K204). STM: WB2UVB. ACGC: K2IXE. TC: W2IJX.
8GL; W2XQ, FIO: WBZRVE, BM: WB2UVE, Congrats to
KB2MY. Bob has completed traian and has béen cer-
fltied as the first Officlal Observer In the Amateur Aux-
iliary of tha FCC’s Fisld Operations Buraeau for our sec-
fion. In this position, Bob will bs listening around the
bands and notlng such things as rules violations, signal
c{uality and so foith and letting thess stations know abou?
it in afriendly way. Rather than go into s[:aciﬂcs lease
regd paqss 11-13 of the August, 1984 edition of UST for
full details. Since monltorlng the VHF bands is includad
In the plan, we nead mare OO's in aur saction. if you have
a SINCERE DESIRE to help your lellow amateurs avoid
?eﬂlng 2 “pink QSL card” t26m the FCO, I'd |ike to hesr
rom you. It may sound cumg but, a3 the aa¥lnég ans “We
nand c%c&!". Traffic: WB2UVB 309 WBZIKL 127 RE2PR &5,
KAZCQX 26, WAZMGY 16, WAZHEE 13, KAZANJ 5. (July]
WALIRP 24,
WESTERN NEW YORK: SM, William W, Thom 800,
W2MTA — SEC: W2BCH. ACC: N2EH. Blo: WAZPUL
QQMRFT; W2AET, TC: K2OR, BM: W2GLH. SGL: KO, GCon:
Erats to KAZEMO KA2KLM N2TW, winners of Foundalion
or Amataur Hadle scholarships, égpo:ntments: S:E('f]
KZ2R Qrleans. CQEBVS\) KZKWK, hao N20C WAZF.J.
WAZMSE wai 2PPS, (NM) WAKOJ WaMTA
WB20WO. Thanks to KG2QQ past manager of Wastern
[Hstrict Net. Amateur Aux Iiama fiad Official
Obsaryars: W2AET NINW WAZPJC GO, OBS Kﬁgona:
K2KWK WA27PE, PSHA: W2AET KG2D DOA
WAZFJJ VEZFMQ W2GS WE2IDS WAZKC WaMTA KU2N
WB20WO WB2RBA ND2S KaYAl BPL: WE2OWO.
3677 10000 WBZEAG  320-148-31

NYS/{*
WDN/1* D4/64 1100@ WB 357-126-31
Mike Farad 3928 1300M-S VE2FMQ  181.040-27
WYPON® 919 17000y WAZKOJ 59141931
NYSPTEN 3925  #800/Dy WRB2HKU 58608537
ESS 3590 1BDO/Dy 5SS 42404631
OCTEN/E® 3482  1830/Dy WE2HMLY  #21-08931
@ Net 381 JB3NDY  KAZCMQ  307-000-30
WDN/E* 04f54  1830/Dy  WBIOWO  541.194-21
Blue Line 93133 e00/ WAZSEF  208012-28

Coordinated By Jim Clary, WBOIHH

NYS/a* W77 19000y WB2MGCO  455.161.31

JCARCN 1070 2000/D> WAWAX

QARCN 25185 20 ad K2VTT 058-000-05

BRVSEN 055/856 2100/Dy  WB20FU  370-008-31
NYTN* 930+ 2180y WAPUU 34904831

QCTENL*  28/38 2130/Dy  WB2HLY  261-040-30
AR* 99/38 21300y N2BLX

WDRN/L* 04184 2130/D WE20WO  dsg.

NYS/5* 3677 2200/yy  WRIMCO  389.897.31
"NTS Net. ARES: WNYECN LCARES SLVARES NARA
CDECN. Reter to Net Directory, support
Amateur Radio Emergency Service operations. HATS OFF
to ARES for moving Lé% a Class | nailonatliz) 32 of 40
counties now have an EC! Traffic Handlers’ Inio 600
Sundays 3913 kHz. Comms: Many thanks for (fourth) £8
Emplre State Games showin
— F BHB BNL CUN FEP
IAY IVK KLM KMT OWJ PYM Rl

Q A2A KY2F KD2GY KG2G:

1)
0
!
2

hl
=
AT
3
3

OKQ
F3| HRS |DA KEA KFV K OJI PUU LIGE
WAX YES YHO W2ABV BCH CM FB GA HOS |H (XR PPS
ROQ TKE TOF WNK WG YRL. Next 1 yoar, BUFFALO, It's
gaur turn to shine. WAZOEP reports Woodman's Field D:
anoe Races Ialus four drills in Lewis County. Today 11
stations In WNY hold 147 apfolntments amongst 1900
Members. , ,in 30 of 40 counlies. . .do Sgu have an a:jr
gointment? Traffic: WB20OWO 526, WB2I0S 443, WA2FJ.)
95, W2MTA 254, VE2FMQ 253 WIAET 230, WASHSE 203
WABKOJ 187, ND28 131, KG2D 127, KIVA] 127, WE20I%
118, AF2K 98, W220J 88, KA2QIK 77, KU2N 74, W2FR 6,
KAZDBD 58, W2G.) 59, WBZREA 46, KAZDOA 45, WalYE
, WAZBMZ 36 N3DFE 33, WB2KGT 29, KGO0 28, KX2T
27, W2PPS 11, WAZOEP 9, K2IUT 6, WBINAD 4, KC28J
4, K2VR 3, (July) WAZNKC 81, N3DPE 42,
WESTERN PENNSYLVANIA: SM, Otto L. Schuler, KISMB
-~ SEC: . STM: ACIN. ACC: NIEE. OOIRFI: KN3B.
PIG: WESIZS. TC: WAFE, BM: WNIVAW. 5G

L: KaHWL.
Net NI QTC Sess. kHz Tiby
WPACW d27 138 N 3585 7:00 P/ID
WPAPTN 455 118 31 383 8:15 PID
WRAZMTN 442 668 31 14628/88 8:00 P/D
NWPA2MTN 428 8 a1 145,13/53 0200 U

Due to sending my wark sheet instead of the final copy
of the Section News Latter, the sectlon tic for the nets
was not included, The tic for tha nats for Juhlly is as follows:
PACW Net |s QNI 324 QTC 108, WPAPTN CINI 449, 8TC
81. WPAZMTN QNI 442, OTC 44. NWPAZMIN 286, QTG
8, all had 31 sassions. Silant Keys as reported 1o me are
W3APLW3KUZ KIPPW & K3VQV. Our condolences are ex-
tanided to their familles. I&rades to Ganeral: N3ESD (was
KAGLK% NIDWS {wag LKF), N3DZ| 4BL).
KAIMNCIKAZAIN'S father is 2 new Novice, WEMMY's ar-
ticle in the Indiana ARG Sine of tha Times is very infor-
matlve on the dangers of iow voltage and high current that
is not realized by rany. It s worth noting that more psornle
are killed by the use 6f slactricity In the homm than high
woltages on transmission lines, ate. The RAGES group In
Beaver Valleg asgisted at the reflneRJ explasion and tlre
that occurred in Fresdom, PA. The R.A. of Erie was very
buay with svents such as bike races this month, Alleghany
Countlv ARES provided communications for the ascand
annual Grand Prix Vintage Car Races in Schenly Perk, Abt
30 ARES Members assigtad both c{lauga and all are waltl%
for nexpt‘gear. Frafflc: WAEGK 304, WIOKN 23% WASDE
88, WAZONT 91, NIFM 87, WANEM 88, WINGO 88,
WASUNX 56, KINPIW B3 Kcadg 54, WaRUL 54, ACSN 53
K3SMB 45, WN3VAW 30, N3WS 22 WaKUN 1
16, WAGUK 15, N3KE ast‘rm 8 WISN 5 KINPX 4
KE3NV4, WB3KJH 2, KaLTV 2, (July) N3WS 53,

CENTRAL DIVISION :
ILLINOIS: SM, David E. Lattan, WDSEBQ — SEC; WOGBH,
STM: KB9X OO & RFL WITT. BM: KOZDN, P10: WDBEED,

SGL° WIKPT. AGC: WEBEBSET, ASM: K

Net Fra T;masDJZ WIN) QNI QTG Sass.
ILN 26958 0030/0400 Dy 580 318 30
ITN 3105 0100 Dy 275 92 30
ILPN 3915 2230 Dy (X §n GEF 108 7
NGPN 3915 1300 Dy (X Sn 458 g2 2r
NGCPN 7270 1815 Dy (X 8n 228 92 27
IEN Jadg 1500 Sn 112 2 4
IARES 3915 2230 143 8n 48 - 2
ISN 3905 0000 Dy 467 218 3
litinois was representsd 98% to 9RN by stations KEAZS
KIBVE NUDR KASEWN KASFEZ KoG KWal

MZ Kzdl KOG
KJOL WBANVN WINXG KIQEW KISW NOTN and KEAX,
Hlinois was rapresented 106% to DGRN by stations
KABFEZ WOHOT KWIJ KBEHP WBSODN afd K9AZS,
D9RN was reg;esantad 100% 10 CAND by statlons KSAZS
RWSJ KASEEZ and WBINVN. This ronth we welgorme
WATT, Bill Chrisiman of Barrington as the new QO/RF]
coardinatar for the fllinois section, :eplacin%smke. KanX,
who moved out of state on business. Bill hes been very
actlve as an OO in Iliinots for a number of years and takes
over the post just as the first of [liinols 0O have passed
the examinatian for participation in the FCC FOB Amateur
Auxlilary. WICJW reports that the flrst volunteer testing
In Southern lilinals {held at Southern lilinols Universit
In Carbondale) waa an unqualified success with 80% o
the applicanis passing thelr exams. We wish a quick
recovety to WORTD, Rudy, who is houncing back from 2
sta'\'/‘I in the husgltal. WBLNGQ reporia fnat the
HAMFESTEHS RC hamfast this August had 8000 in at-
tendance, WASZCK has an MSQ in Gperation from 2 400
foot tower in Cobdan. The M50 normall operitas 110
baud ASGH but ¢an also be operated at 45 baud Baudot.
The systam has massa?e store/forward and a bulletin
hoard, Alt amateurs are fnvited 1c use the system which
is on_145.7 MHz using standard BTTY fonas on FM AESK,
WASZHV reports that Metro-sast amateurs KASHDZ
WOJIT WeUH KABJRC WOMPD KAQIXA and EC NASX
helped 1o “promote harmony” in St. Louls by providin
communications for the annual convention and contes
of the Socisty for the Preservation and Enccuragement
aof Barhershop Quartet Singing In America which was held
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YOUR VERY BEST
SOURCE FOR

# 6 STORE BUYING POWER ASSURES TOP VALUES.
@ BIG, COMPLETE STOCKS. GET WHAT YOU WANT WHEN YOU WANT IT.
# MORE SAVINGS BY FREE SHIPMENT,, MOST ITEMS THAT CAN BE SHIPPED

UPS SURFACE (Continental U.S.A.}

@ TOLL-FREE PHONE (Except California and Arizona).

PRICE REDUCTION

MOBILE
TRANSCEIVER

SMALL! only 3.7" high, 9.5" wide and 10" deep.
Pravides 10 to 80 meter coverage.

BIG VALUE! CHECK IT QUT!

R

THE IDEAL
PAIR FOR
OSCAR |

VR -
IC-271A* IC-471A*
2M ¢ 25 WATTS » ALL MODE  430-450MHz » ALL MODE
RETAIL PRICE $699.00 RETAIL PRICE $799.00
*100W MODEL AVAILABLE

CALL FOR YOUR SPECIAL PRICE

CALL NOW FOR
YOUR LOW
SALE PRICE

1C-751, ICOM's brilliant transceiver, sets a new
high standard of comparison with high-tech ad-
vancements and the superor quality essential
for competitive-grade performance.

IC-745

+9 ham bands » General coverage raceiver

+ 16 memories » Scanning ¢ Pass-band tuning
» \fariable NB and AGC » Eight accessories
and options are also available.

MEWYN IC-27A
SUPER-COMPACT
2 METER MOBILE
An important breakthrough in compact mobile equipment.
Only 1% x5%" but full-featured including intemal speaker.
25W of power, 10 tull-function tunable mamortas, memory

and band scan, priority scan. Includes mic. w/16 button
Touchtone.

ALSO *IC-27H HIGH POWER VERSION
AND IC-37A, 220MHz
IC- 47A, 70CM SAVE!

R-71A
GENERAL
COVERAGE
RECEIVER

CHECK

DOWN-TO-EARTH
PRICES.

Superior grade recaiver
w/100kHz to 30MHz general
coverage and featuras

that include keyboard
frequency entry.

HAND HELD

PLUS COMPLETE
LINE OF
ACCESSORIES

IC-02AT
1C-04AT

PRICES!
CALL!

05T

1.2 GHz EQUIPMENT

UHF FM MOBILE TRANSCEIVER

CALL FOR INFORMATION.

IC-RP1210 LOW PRICES!




C NEWH

HERE'S WHERE
YOU GET THOSE
LOW, LOW PRICES ON

ESTABLISHED
_FAVORITES

TH-21AT/
TH-41AT l

PLUS FREE SHIPMENT
MOST ITEMS UPS SURFACE (Continental U.S.A.)

CALL NOW OR
DROP INTO ANY OF

OUR SIX LOCATIONS

/IRAIEE

GENERAL
COVERAGE
RECEIVER

iC-751

B-3016 SALE $199.95
B-1016 SALE $249.95
B-108 SALE $159.95
B-23A SALE § 89.95
D-1010 SALE $289.95

BIRD

MODEL 43
AND DON'T MISS
ELEMENTS THESE

SRR ic-02aT| Wl BARGAINS!

iC-745 IC-04AT e CALL!
SUPER SAVINGS! CALL! CALL FOR PRICES FT-203R * FT-209RH
_m
ALLIANCE .

KLM SALE ROTOR SALE ¥8ng

KT-34A SALE $329
KT-34XA SALE $469
40M-2  SALE $309

CALL FOR LOW. LOW PRICES
80 THRU 1'4M KLM ANTENNAS

400, 2 SECT. TUBULAR TOWER

[ MA-550 SALE $899
55'3 SECT TUBLILAR TOWER

IN STOCK

W-36
$549

' LM-a54
§1599

IN STOC

$54.95

TRISTAO SALE
i MA-40 SALE $549

$99.95

o FREE SHIPMENT

UPS SURFACE (Continental 1.5.) (MOST IT EMS)

TOLL-FREE PHONE

_INCLUDING ALASKA AND HAWAII

(Caht. ana Anrona customers please phone or visit isted storas)
PHONE HOURS: 9:30AM 1o 5:30 PM PACIFIC TIME.
STORE HOURS: 10AM to 5:30 PM Mon. through Sat.
OAKLAND, CA 94609 SAN DIEGO, CA 92123

2811 Telegraph Ave., 5375 Kearny Villa Rd.,
(415) 451-5757, (619) 560-4900,

ANAHEIM, CA 92801
2620 W. LaPalma,
(714) 761-3033, (213) 860-2040,

Between Disneyland & Knotts Berry Farm. Hwy 24 Downtown. Lett 27t ofi-ramp. Hwy 163 & Claremont Mesa Bivd, il |
it BURLINGAME, CA 94010 PHOENIX, AZ 85015 VAN NUYS, CA 1401 |\{iial
- 990 Howard Ave., 1702 W. Camelback Rd., 6265 Sepulveda Biva.. o
(415) 342-5757, (6D2) 242-3515, (818) 988-2212,

5 miles south on 101 from S.F. Alrport, East of Highway 17, Ban Diego Fwy at Victory Bivd.

AER ¢ MLLIANCE « ALPMA  AMEGO » AWPHENOL » ANIXTER-
MARK » ANTENNA SPECIALISTS & ARAL *4STHON o AELDEN
HENCHER o WHDG ¢ AUTTERNMT o BO W » GALLBOOK

{TILLING & CURTIS » CUSHCRAFT sTIAIWA » DAAKE o DX EDGE
EIMAC #HUSTLER ¢ HY-GAIN® ICOM » JW. MILLEH » KANTAONICS'
KENWGCOD ® Ki.M » LARSEN o LUNAR » METZ o MFJ » MICRO-LOG

MINI-PRODUCTS » MIFIAGE » NYE + PALUMAR # HOBOT « HUHN
SHURE o SINAL-ONE ¢ STONER # 1EMPQ v TEN-TEC » TRISTAG
TRIEX & VIEWSTAR o VOUUM « YAESH and many marst

Prices, spacifications, descriptions subject to change without notce Calif. and Arizona residents please add seles tax,
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KENWOOD sz

FEATURING, AND STOCKING, THE ENTIRE GROUP OF HF, VHF, UHF
PRODUCTS IN THIS BRILLIANT ARRAY OF SUPERSTARS

AT LOW, LOW .
PLUS FREE SHIPMENT

MOST ITEMS UPS SURFACE {Continentai U.S.A)

TR-2600A H-2AT

- Wﬁﬁ SHIPMENT \_,

UPS SURFACE (Continental U.S.) (MOST ITEMS)

TOLL-FREE PHONE

_ IHCLUDIHG ALASKA AND H%AII

rc:am' and Anzona customers p!ease phona or vsit Usmd srores)

PHONE HOURS: 9:30 AM tc 5:30 PM PACIFIC TIME.

“““ = STORE HOURS: 10AM to 5:30 PM Mon, through Sat.
ANAHEIM, CA 92801 OAKLAND, CA 94609 SAN DIEGO, CA 92123
2620 W, LaPalma, 2811 Telegraph Ave., 5375 Kearny Vilia Rd.,
{714) 781-3033, {213) 860-2040, {415) 451-5757, (819) 560-4900,
Betwaen Disneyland & Knotts Berry Farm. Hwy 24 Downtown, Left 27th off-ramp. Hwy 183 & Clairemont Masa Blvd.
m BURLINGAME, CA 94010 PHOENIX, AZ85015 VAN NUYS, CA 91407 @
999 Howard Ave., 1702 W. Camelback Rd., 6285 Sepuiveda Bivd,,
{415) 342-57567, (602) 242-3815, (818) 988-2212,
5 miles south on 101 from B.F. Airport, East of Highway 17, San Diego Fwy at Victory Blvd.
G m ALLIANGE » L) PHA » SMECO » AMPHENOL 8 ANIRTER Do LING w CURTS ¢ CHISHCRART suAlNe @ DRAKE #OF ETGE HMIN-PRODUCTS « MIAALE « NYE = PALUMAR » AOBOT # HOHY
Mard » S5 TENNA NEECERURI D ¢ aHHL @ ASTRON @ BELDEN FIMAG =HUTLER S HYGaNS ICOM » J W MILLER » RANTRORICS SHURF & wkaNAL-CINE » STUNER o TEMPC » TEN-TER  THISTAQ
HENCHER o HIHL € FIfiFANTIL & Wi W & 50 B0 EENWOGD ¢ KLM# CARSEN ¢ LUNAA » MFTZ & MFJ & MIGRO-LOG THE EX o VIEWSTAR & ¢OCOM = YASRL and many mods!
Prices, specifications, descriptions subject fo change withaut notice. Caiif and Arizona residents, please add salss tax.
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WINTER SALE

NOW THE PRO-SEARCH"BASIC MODEL
PSE-1A DIGITAL ROTOR CONTROL
ONLY%__$199.95

For Contesters,
OX’ers, Handicapped |
Operators and General
Purpose Ham ‘
Operators:

The Most Advanced
Antenna Control
Availble...

8 Bright Easy to
sea " LED's.

H Automatic Brake
Control

8 Single Button
Movement

M 2 Memories

8 Punch in Headings

Contesters:

Pro-Search Rotor Controls
handies your Rotor far vou!
No Mods to your Rotor just
connect your prasent 8 wire
cable to our unit and it will
allow you Hands Off Operation
while brightly displaying your

1
Current Heading
Display

Pro-Search is
Frogrammable Adaptable To Many
Keyboard and Mamory Systems, Simple
Functions To Install.

Rotors position on V2 inch
LEDS.

DX’ers:

The PSE-tA automaticaily
handles the Rotors brake
protecting you against e,
accidently dropping it in while

your Rotor is still moving.

No medifications are
PSE-1A + Ham IV* 31895 necessary.

PSE-1A + T2X* 35895
Disconnect your

present antenna
control system and
connect ours,

PSE-1A is used with

HAM-M. HAM-HI,

New or Old Hams: I, v, and TX:.
Need a complete system? Other Todels
Add a new Telex Ham-1V for “Printed with parmission ol TELEX/HY-GAIN available.
only $118.00 when purchased To Order:
as a package! Don't miss this WHY NOT HAVE THE BEST IN CONTROL SYSTEMS  1Q Urcer:
one offer only available for a FOR PENNIES MORE? 1-800-325-4016
limited time...Pro-Search The 1-314-994.7872 (Missouri)
Quatlity Controller Company. Compare Qur Price To A Manual System Or Write:

— Very Close - -

in Performance Light Years Away! Pro-Search Electronics Inc.

1344 Baur Boulevard
St. Louis, Mo. 63132

Remember You Only Make This Purchase Once, *Patent Pending

MNovember 1984 93



Check These Features:

10.

1.

1.
2.
3.
4,

. A11e” to 214" diameter can be installed and aligned easily with

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 tframe gear
train.

Maximum brake power is 18,300 |bsf/in when 4 motars 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.

the rotator center.

. Low voltage (24VAC) motors are used to ensure safety during

installation work on the antenna tower.

. Low cost 8-wire control cable can be used for the low voitage

motors.

. The control panel can be removed easily for calibrating 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 bracket MS-1 is available (optional).

ANTENNA FUNERS

MR-750E/MR-750PE
Multi Qutput Brake
Torque Torque Power

_Rotator Ibsfin lbs/in
i Motor 510 5, 200
2 Motors 1,200 9,600
3 Moiors 1,800 13,800
4 Moiors 2400 18,300

MR 750E Rotator
Standard Model
{58 secfrotation)

MR 750PE Rotator
For use with
Pre-Set Controller
(58 sec/rotation)

MR-300E
High Speed Model

Faor rotating VHF/UHF
antennas at high speed

Il Models Ba.ck L, wlth mobiie bra.cket ,

-520 - GN-54Q TEN-55
150

(3.5-30 M 'ﬁi’“’fJDW CWd, 5=

TGOW CWI1.B-3.4 Mf‘

100 W CW(1.8-3.4 MHz]




CR-4 Manual MR-750U Motor

Controller tor For use with
use with MR-750E MR-750E and MR-750PE
and MR-300E Rotators Standard Rotators
CR-4P Controller MR-300L Motor
with Pre-Set function For use with
for use with MR-300E
MR-750PE Rotators High Speed Rotator
MULT! TORQUE ROTATOR — SPECIFICATIONS
Qutput torquefbrake power ECONTROLLER UNIT
/ CR4 (for MR-T50E/MB300E) | CR-4P (for MA-760PE)
\ : Foww S 117 V AC (50780 Hz)_
; ‘ f Pawer consumption 200 W {with 4 drive motors)
| o Mol resring vatage 24V AC
2000 -3 15,000 Bmeasion 180 mm (W) _x_125 mm {H} x 175 mm (D}
/o _Woigni ) lbs..!]&.lml
- _Operatina Mantml Manual/Pre-set |
éﬁ? f MROTATOR UNIT
& MPR-TS0E/PE MPRZ00E
7000 / 10,000 Wotatien ime | GO N 8 saconds (B0 Hz input) .
Vs / SN 70 yeconds (50 Hz_ input)
w / : . Sutzi oree |, 610 Ibs/inch {700 kg/cm) 220 Ibsfinch (250 kg/cm)
=] , f 48000 braks pawer 5,200 thsfinch {8,000 kg/cm] 1,700 \bafinch {2,000 kg/cm)
g / o / g 2 meter 1,200 Ibs/inch {1,400 kg/cn 440 thafinch {500 kg/cm)
o / e ST - 9,600 Ihsfinch (11,000 kg/cm) 3,500 Ibsfinch {4,000 ka/em)
= 1000 y /‘.p(*‘\ & 3 moler 1,800 Ibsfinch (2,100 kg/cm) 650 Ibs/inch (750 kg/cm}
) / ;9@6 yeS 1w 13,900 Ibsfinch (16,000 kg/cm) 5,200 lbs/inch (6,000 kg/em}
£ S el - 4 meter 2,300 ibs/inch {2,800 kgicm) 870 Ibafinch (1,000 kg/em}
3 Pt 7 = 18,300 Ibafinch {21,000 kg/em) [ 7,000 Wsfinch (8,000 kg/cm
o o N v 2000 Bolation ang's 375 dagrees
4] > “we“a : kg [__ Permissible mast size 1-1/2 ~ 2-1{2 inch (38 ~ 63 mm)_< diametar>
- r on Control cadie 6-wire cable _0.55g — 1.25¢q (AWG16/18/20 stc)
e e s GContizneus ruaning 5 minutes Max. permissible

7.

Oait_weighi 16.5 Iby (7.5 kg) < with 1 moter unit fitted >




At high power a hot an-
tenna rod is & sure sign that
power is going to waste. At
lower power you're losing
the same percentage of en-
ergy. but the dissipation is
so rapid vou can't feel the
heat. That’s why it’s impor-

conductivity. Thin layers

1 of nickef and chrome pro-
tect the copper from cor-
rosion and provide a sleck
¢ finish, without hindering

i performance.

So whether you're calling
for fun, or calling for help,

tant to know the cold facts you can depend on Larsen
about Larsen antennas. antennas and our no-

QOur exclusive Kilrod® nonsense warranty to de-
whip minimizes RF loss liver a strong, clear signal ...
regardless of the watts instead of a lot of hot air.

applied. so you can talk
farther. It stays cool to the

Shown in attaway: Top
touch even at high power.

i plating of chrome. Inner

The stainless steel rod platings of nickel, copper
is first plated with nickel, and nickel over stainless
then with copper for high steel rod. (Layers not

¢ drawn to scale.)

()
rsen Antennas

The Amateur’s Professional”

Ses your favorite amateur dealer or write for a free amateur catalog.

IN LISA: Larsen Elecironcs, Ing IN CANADA: L,anadlan Larsen Electronics. Lid,
11611 N.€. 50th Ave PO, Box 1799 3 E, Hih Ave. Umt 101
vancouver WA 98568 JH"I‘U[NE[ B . Y5T 264
GNRBTE-2T28 HB0A.872-6517

L ARSENE KULRQD® AND KDLDUGKIE® ARE REGHSTERED TRADEMARRS OF LARSEN ELECTRONICS, INC.
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in Klel Auditorium last month. PIOJEC WDIEED [s keap-
1n;| bu.w wuh pressntations on amateyr radio to locg! civie
gs disaster pianning in Piatt County. Piatt County
pmvlded Wwo wa! mmmunicatlons tor a number of
communl evanty this s r. Plaase remember 1o
report activity to WDQEED for ubllc information and fo
EBQ for Inclugion in QST, Trattic: KAGFEL 629 KWBJ
N 224, WA 201 B 176, WOHOT 1

BUMH — SEG!
Kg’rus Y WDRADE.
10G, August reports;

Fm T‘rne D%{ﬁ; UTC QUG OTA  Sess.
1 342 93

3 3
i 3708 23 5 112 39 W1 N
IRN 3828 Q000 198 B0 923 31
WN 3910 1310 1919 418
TWN VHF Bloomington 1273 "91

HE Kokomo 1d

94 ey
Hoosler YHE Nets for August. QNI 8918 QTC 170,
Bulletins 49, OTC & 392 sesslons 129 for 21 nets. SAN
Gycle four QNI 381, QTC 661, QTR 1034 for 62 sesslans.
[# 100% sins. NBAEL WSEL, N UJ
WASQEF. WBSUYL, KSWw. §HN4&3measaEles in 142d
minutes :’N 100% ains. WaJLl), KICGS, WeI
KBQ SDWU. GAND 1027 messages In 31 sessiuns
DIRN UU"/- stns. WBJUJ Appointments: Net Manager
ICN!{ cy Ceerdinator: MSCX) Vlgn Gou
(8] Pulaakl Coun WAQBXFI Tipton Goung
lnton County. Amateur Auxlllav (o7} Fl Id
Qperationg Bureau WQ‘I‘I‘WA KCOED WAUL
KMBA KOFW, WEMM KBIDE WBOJUY WASOQT {total 11
to date{ Silant Key WOCBZ. Amatour Tasting 18 being done
in most sections ot Indlana Anyone needing information
an contact me. It you are glvmg tasts pleas¢ kaep me
Informed, Congrats to thae Inlaid Sieal ARG sgon to
hecome ARRL afflliated. Congrats {o tha Dekalh County
ARC soon to become our newest S5C. It was & real
|easure tuéoln with the Poverty City trailer roup and
allda Woo | of WADL (Sllan: K or a vary
special breakfast on Saiurdarx Au usi Prasent
wers WODKP I JRS SkaePT KocEn
NQEAI and the Drumrns WQU d KQFHQ were thare
later. K9FVL and K9GBR could not maka It. 1 read a card
from Carria Bowman XYL WYFMJ (Silent Key). it was a
|gasant walk down mamary lano i raceivad one "AT
ABOY" for repalring an antanna. Evary year several VH
hubs p{jal? avie}:iltli;lmm Santa at the Io?al ltmzplti?l It jls
2 fine activity ani rau an again
this rear Tgﬁlc WQ.FUJ B!gw guw;r’ ? EgJ q
MOE 120, WOPRD 57, WD9 use KA oss
W F48, WOLIMH 45 KQKTB 41, NSA U 33
WBZAW! 31, WIPMT 31.kwgn an s{agHH 9, 'wg
BOZQE 25, KSDER 2%, KUPS 19, NIDYG 18
WDADWD 15, KCITA 15, WA 0 K12, Kganrf 10, WDBCY
WORTH 10, WOSART 8, KKON 8, KFW 8, WEXD 7
azac' 4, WIBDP
3, K9S WILAS dow 2, WhIOH 2, WOUP1 2,
WBB.AJY 1, KDBDE 1 Ws
WISCONSIN SM chhard R. F!a ont, KIGDF — SEC:
90AK STM: KSUTE, ACC: AEQK M . KAICPA, 0 IRFI
IO, Kazz. sGL: KIGDF,

E
8%§z
ﬁ

Milwaukeas, Wuhlm1on, Shebo an and Ozaukee Fiadio
{wauie: during August. A
fiilated Club Coordinatar, AEQK Is dellghteu to sat y E
greama for yaur cluh and axplaln 5560 L affiliatlon
advantaf; KAIKR and KQUTQ ncw Auxill
Monltor ng statlona WYLV works rare DX mroug
P awarded -matar VUCC, WAODV car-
1oons ior QCWA and QST SKN, Verlfy rapeaters with Fre-
quency Goordinator WALIGH, Submit Sweapstakes CLUB
scoras. WBYBZW opereted Sc:en & Waorld '84 at Plgeon
Lake, Upgrades: Extra KA9RH aneral KASPCO; n
Stavens Point Novices KAB&é KAGSGE, WDAERY
fiancae new Novice KASSJO M.S 9 F-“_saniom KSIZV
NCS Mi waukae area ‘?aeneral top!c computer net, meats
QPM Twrsdavsun g1, Everyona welcome {0 Wiscon-
sin Novice Net, WNN — A slow and easy way to practics
CWor Ieam trartic handiing. KASCEP and pet frog prac-
tice Amarican Morse code. WBSNRK reports Groen Bay
2 rneter net dolng w_gll KAGCPA 8PL,
3984 WDRID 1281 1440-27

|
WEGESM

B
SOz
)
Z

BEN. 12:00 B.M.
WEBN SE0 PN, WARLZTY ety
WIN-E 3862 700 P.M, WEDICH 2801853t
WINL 3882 10:00 PM. RELGU 52612030
WSSN 3645 &30 PM. KOBG) 46243
WNN 3723 GODPM.  KASOBP 1402831
O 3925 1731 PM. WASYVG 28317.23
WOWTN 3181 eqDP.M. NeDHT 5322331
N 34ig4 6:30 PM,  N®BDL  Hdur-3
Trafflc: KASCPA 2292, WECBE 31D, KSGDF 305, WIYCV
301, WABWYB 213, WOCXY 216, WOEM 183, WAGY ,
WDOIID 128, WIUGL 135, KCoCJ 113 'WODND 110
BOICH 104, AGSG 100, WHIESM 86, NSBDI. 82 S
7, WIEDY 77, KAGBHL 75, KASOBP ?& KOEH! 55,
5, WBSJSW 64, KLGU 50, KGUB 41, WDGFRI 41, WALDO
40 RAUTC 33, NOBCX 20, WSSO 30, WABYVE 27, NQDEF
s WAGDYW 21, KYGV 18, KNBP 14, WDIDNQ 11, KERED
10, Ky 9. woblw 7, KASEHK 8, WABBZW 8, RAGNOT
KZgV 4, WBINRK 4, AESH 2, KYOP 2. (July} WEFDY 44,
WAUBIW 12, wasun’xs
DAKOTA DIVISION
MINNESOTA: 5M, Helan Haynes, WEBHOX — ASM: KCAT.
SEC: KABARP,

A KB Fatlo 1 fo ll i the Minnesata
Secﬁon This adltion comas to you irom South Haven as
aﬁpam 1o ba involved with other mattars thl:
month Hil Gongrats ta Kaony and Mary, KDSC| and
KABAJF, on their wedding andlhopeihe have ave nlca
trlp. It will be nlce ta have them both in one place Hi HI.
| would alao llke ta thank Helen WBZHOX {ot all the tine
work sha has done over the Fas‘t yanrs as the 5M of Min-
nesota. We all wish vou wall, Helen, and we will laok far
u on the air. Thanks again for a i6b wall done. Burin
he maonth, thara was & ot of amateur activities, On Au P
4th the Park Raplds Club sponscred a Hamfest and from
what | was told, all had & gragt time. Also on the 4th the
MSN plcnic was hald at Lake Caronls hostedagr WO2BGS
and again all prasenthadalotof fun. 1was 1o be able
1o attend the St. Cloud Hamtest on Aug. 12. Thera was
ocod attandance and it seamed as thou%h all had a fun
ay, It also seams as Aug. was the month for vacation
20ODO was absent tor a whlle with his_family an
KARARP and family traveled to the Dakotas. Glad to have



F tqu:pmerrt e ular SALE
IC-740* 9-band 200w PEP xcvr w/mich 1099 00 869%

*FREE PS-740 Internal Power Supply &
$30 Factory Rehate - untif gone!

159.00 149
20.00

PS-740 Internal power supply ......
*EX-241 Marker unit..

“EX-242 FMunit............. .. 39, DD
*EX-243 Fiectronic keyar unit...... 50.00
*FL-45 500 Hz CW tilter (Ist IF).... 59.50
*EL-54 270 Hz CW filter (IstF).... 4750
*FL-52A 500 Hz CW filter (2nd IF) 9650 89st
*FL-S3A 250 Hz CW hilter (Znd JF] 9650 89%
*FL-44A SSB tilter {2nd 1) ........ 159.00 144
$M-5 8-pimelectretdesk microphone 39,00
HM-19 Scanning mobile micraphone  39.50
MB-12 Mobile mount............... 19.50

*Options also tor 1C-745 listed below
IC-730 B-band 200w PEP xovr w/mic $825.00 5699

FL-30 SSB tilter (passband tuningi 59,50
FL-44A SS5B fitter (2nd IF).......... 158.00 144
FL-45 500 Hz CW filter............. 59.50
EX-195 Masker unit................ 3900
EX-202 LDAinterface; 730/2KL/AH-1 2750
EX-203 150 Hz CW auduo filter ..... 39.00
EX-205 Transverter swiching umt  29.0D
SM-5 8- pm eleciret desk micraphaone  39.00
HM-10 Scanning mobile microphane  39.50

MB-5 Mobile mount.. 19.50
IC-7204 9-hand xevr/.1.30 ‘MHz rcvr$ 134500 869

FL-32 500 Hz OW filter, ... PO 5950
FL-34 52 kHz AMfilter .. .......... 4550
SM-5 B-pmelectret desk microphone 3900

MB-5 Mobile mount.. 19.50
IC-745 9-band xcur w/ 1-30 Mhz rcvr$999 00 7890
P5-35 Internal pawer supply....... 160.00 144%

CFJ-455K5 2.8 kHr wide S3B tilter  4.00
HM-£2 Hand microphone .......... 39.50
SM-6 Desk microphane ............ 39.00

*Sew [

741 list zhove for other options (*)

1G-751 Q-band xnr"l-‘sﬂ MHz revr §1399.00 1199
P2-35 Internal power supply,,..... 160.00 144%

FL-32 500 Kz CW filter (1st IF)...., 5850
FL-63 250 Hz CW filter (Ist IF)..... 4850
FL-52& 500 Hz CW filter {2nd 1F).,, 9850 845
FL-53A 2450 Hz CW tilter (2nd IF)... 9650 8§99
FL-33 AMfilter..........occeeeenens 3L.50
FL-70 28 Khz wide $SB filter . ..... 46.50
HM-12 Hand micraphone . 39.50
SM-6 Desk microphons .. 39.00
CR-64 High stability rererenre xial 56.00
RC-10 External frequency controller  35.00
MB-I2 Mobile mouat............... 19.50

Options: 720/730/740/745/751  Regular SALE
P3-15 Z0A external power supply..... $149.00 134%
EX-144 Adaptor tor CF-1/PS-15....  G.50

Order Toll Free: 1-800-558-0411

Options - cuntinued
CF-1 Coaling fan for PS-15.........
EX-310 Voice synth for 751, R-7IA  39.85
SP-3 External base stahion speaker ..
Speaker/Phone patch - apecify radlo 139.00 129*
BC-10A Memery back-up............. 3.50
EX-2 Relay box with marker .......... 34.00
AT-100 100w 8-hband automatic ant tuner 349,00 314%
AT-500 500w 9-band automatic ant funer 449.00 3999
AH-1 5-band mobte antanna w/tuner 289.00 2599
PS-30 Systems p/s w/cord, 6-pin plug  259.95 2339
OPC Optional cord, specity 2ord4-pin =~ 5.50
GC-4 Warld clock..........covvvvnnss 99,95 g4%
HF linear amplifier Regular SALE
IC-2KL w/ps 160-15m sohd state amp 1795.00 1298

\.’HF/UHF bae multi-modes Reguiar SALE
IC-251R* 2 FM/SSB/CW transceiver $749 00 499¢5

*$50 Factnry Rebate - until gone!
IC-551D BO Watt 6m transceiver...... $599.00 5991

EX-106 FMopiion.................. 125.00 1120
BC-10A Memory back-up .......... 850
8M-2 Electret desk microphone ...,  39.00

IC-271H 100w 2m FM/SSE/CW xcvr 89900 799%
PS-35 Internal power supply....... 18000 144%
P5-15 external power supply....... 145.00 134%
CF-1 Caoling tan for PS-15......... 45.00

EX-144 PS-15/CF-1 tan adapter 650
AG-25 Mast mid. GaSFET preamp 82,95
IC-A71H 75w 430-450 SSBACW/FM xcvr 1099 00 989"

PS-35 Internal power supply....... 160.00 1447
PS-15 204 power supply........... 145,00 1345
CF-1 Cooling tan for PS-15 .. ..., 4500
EX-144 PS-15/CF-1 fan adaptor 5.50
AG-35 Mast mounted preamp...... T8A
IC-271A 25w 2m FM/SSB/CW xcvr... 699.00 619%
PS-25 Internal power supply.......... 99.00 9%
AG-20/EX-338 2m preampiifier .. 56 95

1C-471A 25w 430-450 SSB/CW/FM xl:vr 799.00 599
AG-1 Mast mounted 15dB preamp 89.00
PS-25 Internal power supply....... Q0.00 RGeS

Common accessaries for 22TA/H and 471AH

SM-6 Desk miwroshone ............... 39.00
EX-310 Voice sythesizer .............. 3995
18-32 Comm3pec encodesdecoder ..,  59.9%

UT-15 Encoder/decoder mterface.., 12.50
UT-188 UT-158 w/73-32 installed .... 79.95

VHE/UHE mabile multi-modes
1G-290H 25w 2m SSB/FMxevr, TP mic 549.00 4899
IC-490A 10w 430-440S3B/FM/CWxowr 540,00 579
VHEAURFA.2 GHz EM Regular SALE
1C-224 10w 2m FM ron-digital xovr 799 Q0 249%
EX-199 Remote frequency selector  35.00
IC-278 Compact 25w 2m FM w/ 1P mic 369.00 329%
IC-27H Compact 45w Zm FMw/TTPmic 409.00 369
IC-37A Compact 25w 220 FM, TTP mic 449 (00 399%5
IC-47A Campact 25w 440 FM, TTP mic 489.00 41925
UT-16/EX-388 Vonice synthesizer... 29.95
IC-120 1w 1.2 GHz FM transceiver.... 499.00 4491
ME-12 10w amplitier............... TBA
6m partable Regular SALE
16-505 3/10w 6m port, SSB/CW xcvr $445.00 3992
BP-10 Internal Nicad hattery pack 79.50

BP-15 ACcharger.................. 1250
EX-248 FMuntt...........cceeellls 4950
LC-10 Leathercase ,.....ovu..o... 34.95
SP-4 Remote speaker.............. 2495

Hand-held Transceivers
Deluxe models Regular SALE
1C-02AT for 2m ....... 349,00 299"

g IC-04AT for 440 MHz  379.00 339%
¢ Standard models Regular SALE
IC-2A far 2m.,,........ 23850 214%
26950 219%
C-3AT 220 MHz, TP 29995 239
} C-4AT 440 MHz, TP 29995 239%

Accassories for Deluxe models Reguiar
BP-7 8(0mah/[32Y Nicad Pak - use BG-35 5750
BP-§ 800mah/B.4Y Nicad Pak - use BC-35 6240

BC-35 [rap in desk charger - all hatteres ........ 6300
BC-60 Six posiion gang charger - af baits TBA
BC-16U Wall charger - BF7/BPB.................. 1000 §
Accessaries for bath models ular
BP-2 425mah/7 .2V Nicad Pak - use BC35 ..., 2950

BP-3 Extra Std. 250 mah/8.4V Nicad Pak

BP-4 Allaline battery case.......oeovevereieiivis.. 12

BP-5 425mah/ 108V Nicad Pak - use BG35 4950
CA-2 Telescaping 2m antenna. . e 1000
CA-5 %-wave telescoping 2m antenna 1895
FA-2 Extra 2m flexible antenna ............. 1a.00
CP-1 Cig. lighter plug/card - BP3 or Dix %50
DC-1 DC operation pak for standard madels 17.50

LC-02AT Leather case for Dix models w/BF-7/8 3995

LC-2AT leather case for standard modes......... 3495
LC-11 Vinyl case for standard models, . 1795
LC-14 Viny) case for Detuxe models w/BP-778 .. 17.95
RB-1 Vinyl waterproot radic bag................... 30,00
HH-58 Handheld shouder strap . ................. 1495
HM-9 Speaker micraphone...........ovsesveesss. 3450
HS10 Boom microphone/headsat. ............... 19.50

HE-108A Vox und for HS-10 {dix only).., 1950

HS-10SB PTT unitfor HS-I0 ..., 1950
ML-1 2m 23w in/1Gw out amplifier ,....... SALE  79.95

ML-25 Zm 2 3w in 20w out amplifier ....... SALE 179,95
S§-32M Commspec 32-tone encoder .......... 29.95

Shortwave receivers Regular SALE
R-71A 100 Khz-30 Mhz digital rer9|uer$799 00 689

Ft-32 500 Hz W filter.,........... 59.50
EX-310 Voice synthesizer ..,....... 39.95
RC-11 Wireless remote controller..,  59.9%

GR-64 Migh stability oscillator xtal 5600

R-70 10D Khz-30 Mhz digital receiver 74'3 00 569t
EX-257 FMumit....ovveeinnnss IR00
1C-7072 iransceive |nten‘ar:e 7204 11250

FL-444 SSB filter (2nd IF).......... 154.00 1449

FL-63 250 Hz CW filter (Ist IF)..... 48.50

§P-3 External speaker ......... ce 49.50

CK-70 (EX-299) 12v DC aption..... 8.95

MB-12 Mobile mount............... 19.50
VISA

HOURS: Mon. thru Fri. 9-5:30; Sat 9-3

Milwaukee WATS line 1-800-558-0411 answered
evenings until 8:00 pm Monday thru Thursday

Please use WATS line for Placing Orders
For other information, ete. please use Regular line

in Wisconsin {om’slds Milwauikee Mstro Area)

1-800 242-5195

AMATEUR ELECTRONIC SUPPLY.c

4828W Fond du Lac Avenue Milwaukee, Wl‘53'216 Phone (414) 442 4200

— AES BRANCH STORES
ORLANDO, Fia. 32803
621 Communwealth Ave,
Phone {305) 8943238

Fla. WATS 1-800-432-9424

Jutside 1-800-327-1917

WIGI(I.IFFE nhm 44092
28940 Euclld Avenue
Phone (216) 585-7338

Ohio WATS 1-800-362-0290

Oe e 1-800-321-3594

1898 Drew Street
Phone (813) 461-4267
No In-State WATS

No Nationwide WATS

Associate Store

GLEARWATER, Fla, 33575 LAS VEGAS, Hev 89106 CHICAGO, |

1072 0. Rancho Drive

Phone (702) 647-3114
No In-State WATS

Revats 1-800-634-6227 15 min. from O'Harel

ERiCKSG]‘i,CDMMUHlCATIONS
3456 N. Milwaukee Avenue |
Phone (312} £31-5181
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RADIO WAREHOUSE

Division of HARDIN Electronics

NO FRILLS—JUST LOW PRICES
CALL FOR SPECIAL PRICES ON—

KENWOOD

ICOM

DAIWA METERS-KEYERS - AUDIO FILTERS

YAESU

TEN-TEC

CUSHCRAFT LINE OF ANTENNAS

CALL TOLL FREE

@ 1.800-433-3203

INTEXAS CALL 817-496-9000
5635 EAST ROSEDALE

FT. WORTH, TEXAS 76112

with Transi-Trap™
Surge Protectors

Transi-Trap™, the original and unique
“isolated ground” surge protectors. wilt
sliminate damage caused by high-surge
voltages produced by nearby lightning
strikes, high wind and static build-up.

To explain, "isolated ground” separates
the ground wire hardware {rom the
vest of the protector and its connec-
tors, Consequently, the arc discharge
cannot flow to your equipment ¢chassis
¥ia the coax shteld.

Although certain arc discharge voltages
can actually raise the chassis above
ground patential and reverse fire

the internal components, our field-
replaceable Arc-Plug™ pravents this
from occuring.

Its special gas-filled, ceramic discharge
tube provides a significant advantage
compared to other designs employing
serniconductor components or “chips’.

Protect both your equipment &
and its performance...

R-T, HV Mark 1l Series
(also availabte with N-type connectors)

Our design is transparent to receiver

" front-ends, and does not degrade

perfarmance.

Don't hook up your coax without one!

The 200 W models are most sensitive,
best-suited for RCVRS and XCVRS. Two
kW models deslgned for ampiifiers. For
maximum protection, use both — with
200 W model between XCVR and AMP:
All models include Arc-Plug cartridge.

MODEL LT, (200 W) . ......... $19.95
MODEL HT, (2 KW} . .vvvnnn. $24.95
MODEL R-T, {200 W) (VHF/UHF).$29.95
MODEL HV, {2 kW) (VHF/UHF). . $32.85

At your Aipha Delta dealer. Or order direct in U.S., add $2 for pastage and
handling. MasterCard and VISA accepted. Ohio residents add Sales Tax.

ll'“ w See Data Sheet for surge limitations,
ALPHA DELTA ommoanons o

PO Box 571, Genterville, Ohin 45458  (513) 4354772

INC.
(AB)

themn all back homae sate. As ot Sapt_ 1, all the seclion
phone nets mest an 3,929, the noon net at 12:05P and the
avaning net at &30P, Con?ra:s to the followin #-‘grades;
Yach 1o Gen-NOFPB. Gen fo Adv-WERSPG and U, Ady
to Extra KDBNZ WDEBAC, | know that there wers more
at the radio camp but | did not get all of those. My sincera
condolances to the family and friends of Steven A. Neison,
AIRE. Steven was very active In the Wilkmar Glub and we
ware all sorry to haar that he bacame a Sllant Kay. N

=
@

m%assistamshMSNH WREHL MSNJ/2 KAREPRY
JH), MSSN KABODG gcA BE), MSPN/N KARIUX
WBMUL’], MSPNIE WDEBGS (KAREEP), MNAMWXNT
DABAC, PICONET WOHZLL (WADTECH
Nat Erel Time QNI QTC Sess,
MBN/ 3885 G30F 506 126 31
N2 Sg85  100P 254 80 31
MESH 3710 &OpP. 138 18 2
MEPNIN 3970 1205 734 96 31
SPN/E 3950 HE0P 1054 130 M
MNAMWXNT 5920 &158P ¢ 0 O
PICONET 2995 GOA 2498 -
Tratfic: WABTEG 375, KAGEPY 324, WREHI 301, WEHZU
182, KAQARF 143, KAGJUX 107, NEGLS 72, WBBHDX 65,
KOCVD 56, WADN 50, KDOGH 45, KYD] 35, WDPRGS 34,
W 54, KROGI 22, KTBR 24, KCRT 23, X

BwW 24,

WERUKI 9, KZaH 7, WARONJ 4, KABAJF 1.
NORTH DAKOTA: SM, Ron Roche, KRALL ~ WEBDKKG will
be moving from Grand Forks 1o Fargo. Plans are now bs-
ing ma.ds tn link the 148.700 repaater in Grand Forks to
tha 14897 in Fargo. This will exiend the coverage for
SKYWARN. | still need candidates for tha Amateur
AuxiliaGrE%roqra.m, Tha TRARC In Dickinson |s ready to
prol_qram. KNBA will ba taking over as SM ef-
active Oct. 1. He would appreciate any news items you
have and your net reg:ms the Gth of aach menth, Hata

Nat 180 (NI, 10 QTC. Goose River 70 QNI, 3 QTC.
SOUTH DAKOTA: §M, Fradrle Stephan, KGROO — Here
wa are again at the start of the good season for dacent
radio propagation and all the upcoming contests and
wperating events. We hope to hear you involved In ona or
another of them. Pleasa'send in gourtrarilc raports and
dll rafated materials to our naw STM, NBED and she will
dlspose of them In the appropriate fashion. Two ar nina,
All emewnc conrdination information, of course, should
o to WEYMB In Mabridge. Yaur sectich manager Is stil
oping for more station and ¢lub news items for Inclu-
elon in this {ittle ¢olumn. Lat the others around the stata
share your good pews. The weather information net ap-
parantly dogs not plan to move fraguency a& has been
done by two gther fets, The Noon Jacks and Gueeans net
has gone to 3870,0 according to reports trom WABVRE.
‘The Flavericks net has headad for that frequency also, but
g axact time for their Hit and Bouncs has been detsr
minad as vet, Some amateur will undoubtedly fill us inon
this Impaortant detail. More volupteers ara néedad for an
adaquale VEC program In South Dakota. Gontact WBELTV.

DELTA DIVISICN
ARKANSAS: SM_Joal M. Harison, WBSIGF — SEC:
NSBPU. 5TM: AESL, TC: W5ED. ACC: ADSM. PIO: KSDW,
S{EL W5LOL, Repaater coordinator WBSFDP. The Sectlon
Manager's Newsletter is balnﬂ malled o all fleld ap-
painteas and clubs in the state, [t you would like 1o recaive
one, iat me know. |8 your club récelving the benetits of
ARHL atfiliafion? Contact Morris, far more infor-
matlon. WSKL is using & new canter fad Zepp at 90 teat.
Don't forget that the Arkansas Phone Net is now on 3835
kHz and Neat is now on 3745 kHz due fo the re-
cant band expansion on 80, The times remain the same.
Gal};ﬁ'ats to our traffic handlers this month. Traffic;
WhTUM 98, FGE g1, WSCIEL 4B WIOK 30 HVBSIGF
24, WERIT 17, AESL 16, WEUAL 10, WSKL 8, ADSM 4.
LOUISIANA: SM: John Wondeégem KSKH — SEC;
KASPFB, AGC: KE0PG. SGL: KOSSL. DOIRFL: WBSTPG.
The Wast Gentral La. Amateur Radio Club was rocently
formed In Leesvilla with 32 mambers. WBSNAA, pros:
WE5YZL, \\;‘v%& N5CH, sac-ireas. Meetings 18! Thurs. mo.
Gontact WBENAA. The Leesvilla repeater on 14796138 has
bean relocated with Increased covarage. Welcome aboard
toJign ngnough WBSTPG of Shrevaé\un as the North L
CGIRF] Coordinalor. A former La SEG, he became tha 1at
in La, to complete the new OO/RFI Frogram and be
daalgnated a member of the Amateur Auxillary to the FCC
Fleld Operations Bureau, Iffvlou anjoy the discipline and
accomplishments of trafflc Aandling there are vacancies
in the La. stow and high speed CW néts and voice nat with
plans to activate a net sgon, Contact W5GHP for
fnore Lnfo. Almost avery area of the State would benaflt
from increased participation in the La, Emargency Nst.
No pravicus exparience requirad. Check in on 3910 kHz
at 8 PM Mondag nl%hts with net control NSADF.
LTN 2910 B30 FM NSANH
LAN 2815 MO PM Dy N5RFV
N 3703 7230 PM Dy WASANY

LEN 3910 3 PM Mon HBADF
Tratflc: WE5GHP 541, KESPP 120, KBTL 114, WBSLBR 52,
WASTOA 25, NSANH 19, KSWOD 19.
MISSISSIPPE: SM, Paul K rn&: KW5T — SEC: NSDRY,
STM: KBSW, Freq. Coord.: NFBQ. Tnx to WAWLE for FB
job as SM. Good to see WDSEYM and K5UTH back with
us aftera sta¥ in the hosEitaI, L‘o%ats te %&r&de 1o Ad