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KENWOOD COMMUNICATIONS CORPORATION
AMATEUR RADIO PRODUCTS GROUP
PO BOX 22748 2201 East Dominguez SF Long Beach, €4 90801-5745 A :
KENWOOD ELECTRONICS CANADA INC. ) . i
G070 Kestrel Road, Mississauga, Orano LT 158 )

94ARD-0893

Kenwood's TM-7. 35A _
aster and

FM DUAL BANDER =

Kenwood's new FM dual bander, the TM-733A ([44MHz'440MIz), 1s specially tailored
for hassle-free mobile communications with & unique “6-in-1" programmable memory. Six
entire operating profiles—including everything from frequency range to dimmer level—
can be stored, ready for instant recall. So there’s virtually no need to adjust your settings.
The detachable front panel hasa high-visibility LCD with key function display to make
on-the-move operation even easier. Of course, this compact transceiver has a full
complement of sophisticated features, including 72 memory channels, DTSS selective calling
and page functions, ASC (checks whether vou can switch from repeater 10 simplex
communications), AIP (K enwood's exclusive circuit for enhancing RX. performance), and a
ack for [200°9600bps packet use. And as well as receiving mmultdneous[\ on VHF and
UHT bands, the TM-733A can receive twa frequencies on the same band (VHF+VHF or
UHF+UHF), There's even an optional quick-release kit as an added anti-thefe measure.

So check aut the TM-733A-2 sensation bred from inspiration.
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TM-942A

Good things come in threes. Like Kenwood's distinctive TM-942A {144MHz/
440MHzT200MHz) TM-7 42 A (144 MH2/440MHz), and new TM-642 A (144MHz/
220MHz)—high-performance FM multibanders that demonstrate the best in mobile
communications technology. Besides ollecing triple receive and display capability,
the TM~942A can even receive all three bands simultancously. For the TH~742A
and TM~642A, you canchoose one of several optional band units, enabling triple band
operation with the same triple simultaneous receive. Top-notch features include i1
memory channels (afl available for split operation), automatic band change, DTSS 1%
with page, and S-meter squelch. There's even a wircless remote control function. Yet |
operation is remarkably simple, thanks to sophisticated microprocessor control, high-
visibility illuminated keys, and clear status displays. You wouldn't expect any less
from Kenwood. But there’s more: vou can mount the controls and display separately
from the main unit {requires optional kit) for unique 3~way convenience.

KENWOOD COMMUNICATIONS CORPORATION
AMATEUR RADIC PRODUCTS GROUP

P.0, BOX 22745, 2201 East Dominguer & . Long Beach, CA 608D1-5745
KENWOOD ELECTRONICS CANADA INC.

070 Kestrel Boad, Mississauga, Ontario LET 158
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This year's “All-Star”
Line Up inciudes (L to R):
7 > AJOOR. IC-2700H

[~ 73
t vt pictured: I¢- A E‘HFfumdbu’dﬂﬁdi(‘ 4815 URF mubile)

Get Your Mitts on an ICOMM“AII Star” this Season!

IG-2340H 1447440 MHz Mobile
Featrring Independent Controls

IGATI00H Triple Band Mobile with Remote Head
IG-2700H 1447440 MHz Mobile with Remote Head

IC¢-2GXAT VHF Handheld with Channel Operation,
DTMF Redial and opt. 7 W Quiput Power

IC-820H 1447440 MHz All Mode Base Station

ICT21A  Small VHF Handheld with up to 6 Hours
(perating Time and opt. 6 W Power

IC-281H 2 M Mobile w440 MHz RX and 9600 hps

IG-737A ik Transceiver with YOX, 100% Dty
Cycle, New D.D.S., Quick Split and more!

IG736 100 HF Transceiver feven @& & Meters!)
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The IGOM tradition of high quality, advanced
features and intelligent design continues with this
vear’s “All-Star” Line Up. With over 40 years
experience in the Amateur Radio Industey, we
know what it takes to buitd 2 winning team. This
year we have selected 11 of the best players in the
field. We've loaded the bases with the newest in
technolegy from handhelds to mobiles to hase
stations. We welcorne vou to step up to bat and
hring them on home.

ICOM Amarice, inc. Corparate Headguorters

2380-116th Ave. NE, Bellevus, WA 98004

Techmicel Support {206) 454-7619

€' 1994 [LQM America, Ine_ The ICOM I:gl (1] r:gnsm-d Iradermark of
l Ine. AN stclod spacitications wre subject to chaage wilfiout natioe or

igation, A ICDM radiss 1{?mﬂmﬁy witand FEC vogulitions Kmiting
>p|.mus omisshons. Dy 3
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This 150-foot dish at the Algonquin Radio
Observatery provided enough punch to give
many hams their firs{ two-way moonbounce
contacts. A party of enthusiastic Canadian
amateurs of the Toronto VHF Society brought
riew meaning to tha term “big gun” when they
operated VE3ONT in the Seventeenth ARRL
International EME Competition last October
and November. More detaits about the station
appeared in the World Above 50 MHz column
in October 1993 and January 1984 QST: this
month, there are more pictures in Up Front in
QST, and the complete contest rasults are on
page 117. (photo by FPetar Shiiton, VE3VD}

| CONTENTS '/ Cocvn numbers

Key Components of Medern Design-——Part 1 Dr Uirfch L. Rohde, KAZWEU
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A Calibrated Noise Source for Amateur Radio  William E. Sabin, WOIYH

Amateur Use of Telescoping Masts  A. P. Haviland, W4MB
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Yukon DXing with Flair  John Reisenauer, NL7TE

A Look at Digital Audio Broadcasting  Kirk Kleinschmidi, NTEZ

Portable S5  Sharon Machlis Gartenberg, KC1YR

An Overview of Amateur Radio Call Signs—Past and Present
Phil Sager, WB4FDT, and Rick Palm, K1CE

1993: The Year in Review

Happenings: Ham-Boafer Credits Amateur Radio in Rescue

Make Your Mobile Mara Portahble  Steve Mendelschn, WAZ2DHF
Conquering the Code  Gaif Bellamy, AABMY

interference in Reverse  Tom Freadom. W3HVE

But How Do | Use 1?7  Pauwl M. Danzer. N1

A PC Shopper's Guide  Stave Ford, WB&IMY, and Kirk Kleinschmidt, NTOZ
The Doctor is IN

Besults, Seventeenth ARRL International EME Competition
Bitly Lunt, KR1R, and Warren C. Stankiewicz, NF1J

Results, 1993 ARRL November Sweepstakes  Randall Thompson, K520,
and Billy Lunt, KR1R

Field Day Rules
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Tht.. Eigi_ml Ld[UI‘k..'S A mcos DJ- S‘%UT oifms powerful user
~ friendly fgdtuws t}mt nmku upemtmo easter. Many new radios
av :ulablc todav drf: so co‘ pk-\ that an mstruation manual nwds

th dlso %Ophl‘xtltdkd It hds the detLUCS you
ny uselcss bcll% and W hxst]u This mdm can

ity All thls IS pad\ed inte a cast dlummum hdmt. dnd tolmh pul\—
aﬂ’[lt um, that has set & new mduxt:\. standard for durability.

Stdndaxd fmtmu, include: 40 tmmor} channels (odd splits on all). 3 output

power levels, DSQ code squelch and private paging, illuminated DTME
keypad, CTCSS cncode. Automatic Power Off, and 8 scan modes, The DI-
FIT will receive 130-174 I\IHL and can be modified to recerve AN from

118-142 Mha,

Better Products, Better Service. . ‘
See for yourself why people are Other Great Products from ALINCO
coming to ALINCO. ?

DJ-180T §

: N DR-130T
ALINCO ELECT RON!CS INC.

438 Amapola Ave., Ste. 130
Torrance, CA 90501
Phone: (310) 618 - 8616
Fax: (310) 618 - 8758
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Award Tracking 1s Elementary

Remove the mystery from QSO logging with AEA Log
Windows™. This fully integrated, easy-to-use Windows pro-
gram combines the functions of logging, rig control. and DX
Cluster monitoring with award tracking and reporting.

Switching to Log Windows is easy with complete import
and export filters for most major logging programs. A
powertul relational database tracks all vour QS0 informa-
tion, letting yvou search records by call sign, prefix, date,
zone, and more!

Discover an ingenious packet cluster intertace
that supports any data controfler while in the
dumb terminal mode; it also supports mouse-
based spot grabbing «nd message reading,

Co

Automatic award tracking makes tracking your status
much less puzzling. Awards tracked include: DXCC mixed,
phone, CW, FSK, and bands; CQ mixed, SSB, CW. FSK, und
bands: WAS mixed, SSB, CW, FSK., and
bands; and VUCC for VHF and UHF.

Let us clue you in on just how easy
award tracking can be! Call AEA's
Literature Request Line at (800)
432-8873 for more infornation, or call us
direct at (206) 774-5354.
Contact your favorite ham
radio equipment dealer for
best pricing.

22
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Satisfy your need for speed with the new PK-96 9600
baud packet controller from AEA.

This high-performance machine comes standard with
1200 baud AFSK tone signaling, as well as 9600 baud
KONG and G3RUH compatible direct frequency modu-
lation. The PK-96 makes an excellent terrestrial or
satellite data controller. It can be used for high-speed
data links (o eliminate bottlenecks and in-
Crease system capacity.

Big capability in a small package is what

Co

With Packet Transmission

you get from the PK-96, Under the hood, there is a 18K
battery-backed MailDrop which is easily expandable to
100K. MailDrop allows you to automatically control
third-party traffic and receive and reverse-forward mes-
sages.

Bring your system up to speed. Call AEA’s Litera-
ture Request Line at (800) 432-8873 for more informa-
tion, or call us direct at (206} 774-5554,
Contact your favorite ham radio equip-
ment dealer for the best pricing.
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Atlantic Division
HUGH &, TURNBULL, W3ABC, 5903 Rhode Island
Aye, Collage Park, MD 20740 {301-927-1797)

Vice Dirgcitor: Key G. Craigie WT3P, b Faggs
Manor Ln, Paoli, PA 19307 {610-993-0623)

Central Division
EDMOND A METZGER, WOPRN, 1917 Lindsay
R, Springfield, 1L 62704 (217-545-6870)

Vfice Director: Howard S, Huntington, K9KM,
25850 N Marilyn Ln, Hawthorm Woods, IL 80047
{708-438-3452)

Dakota Division
TOD QLECN, KITO, 292 Heather in,
Long Lake, MN BE356 (612-473-6478)

Vice Diractor: Hans Brakob, KOHB, 1610 Waeston Ln,
Fiymeouth, MN 55847 (612-473-62465)

Deita Division
JOEL M, HARRISON,” WBEIGF, 528 Miller Rd,
Judsonia, AR 72081 (501-729-3301%

Vice [Jiractor: Aick Boderick, KSUR, P Box 1463,
Little Rock, AR 72203 {501-988-2527)

Great Lakes Division

ALLAN L. SEVERGON,* ABOP, 1275 Ethel Ave,
Lakewood, OH 44107 (218-521-1565)

vice Director: George E. Race, WBBBGY,
11865 Gibbs Rd, Alblon, M 49224 (517-531-4758)
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STEPHEN A, MENDELSOMN,* WAZDHF, 318 New
Milford Ave, Dumment, NJ 07628 (201-384-0570/0680)

Vice Diractor: Paul Vydarany, WB2VUK,
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10891-2314 (§14-631-7424)
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LEW GORDON, K4VvX, PO Box 105,
Hennibal, MO 63401 (314-221-7730)

Vice Director: Bruce Frahm, KOBJ, PO Box DX,
Colby, K& 67701 {813-462-7388)

New England Division

WILLIAM BURDEN. WB1BRE, RR 1, Box 157,
Hrafford, VT 05072 [BO2-353-4623)

Vice Diractor: Warren Rothberg, WE1HBB,
35 Drew Rd, Derry, Nt (3038 803-432-6011}

Northwestern Division

MARY LEWIS, W7QGP, 10352 Sand Paint Way
NE, Seattle, Wa 98125 (206-523-9117)

Vice Lirector: Mary Lou Brown, NM7H, 504 Channai
View D1, Anacortes, WA 98221 (206-293-8295)

Pacitic Division
BRAD WYATT, KBWR, 18400 QOveriook Hd, No 5,
Los Gatos, CA 95030 {408-355-2501)

Vice Director: Jim Maxwell, WSUF, PO Hex 473,
Redwood Estates, GA 95044 (408-353-3811)

Roancoke Division

JGHN C. KANODE, NaMM, RFD 1, Box 734,
Boyce, VA 22620 (703-837-1340)

Vice Directer: Dennis Bodson, W4PWE, 233
N Columbus &t, Arlington, VA 22203 {703-243-3743)

Rocky Mountain Division
MARSHALL QUIAT,” AGEX, 1580 Lincoln &1,
Suite 440, Denver, GO BD203 (303-B30-6666)

Vice Diractor: Bob Scugf WBSYYX, 648 Marquis
Dr4l\El§ Albuguarquia, NM B7123-1429 (505-296-
65

Southeastern Division

FRANK M. BUTLER JR, W4RH, 323 Elliott Rd SE,
Ft Walton Beach, FL 32548 (904-244-5425)

Vice Director: Evelyn Gauzens, WAWYR,
4780 NW 3rd St, Miam), FL 33125 (J05-642-4139)

Southwestern Division

FRIED HEYN, WABWZO, 962 Chayenne Gt.
Costa Mesa, TA 92626 (714-549-8516)

Vvice Dirgefar: Art Goddard, WeXD, 2901 Palau P,
Costa Masa, CA 92626 (714-556-4396)

West Gulf Division

TOW COMSTOCK, NETT, 1700 Domintk, Coliege
Station, TX 77840 (409-693-1181)

Vice Diractor: Sam . Sitton KV5X, 417 Bidge Rd.
Edmond, OK. 73034 {405-359-0181}
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Section Managers of the ARRL

Reports Invited: The ARRL Board ot Directors (see list at left) determines the policles of the ARRL.
The 15 Divisions ot the League are further arranged inte 69 administrative Sections, each headed by
an glectad Saction Manager. Your M welcomes reports of cfub and individual activity. ARBL Fisid
Organization appointments are available covering a wide range of Amateur Radio voluntear interests,
Whatsever your license class, your SM has an appeintment available, Check with your 8M (below} for
informatiors,

Atlantic Division

Delaware Randall K. Carlson, WBZJJX, 121 Scarhoraugh Park Dr, No 10, Wilmington 19804 (302-655-6179)
Eastern Pennsyivania Boh Stanhope, KB3YS, 1359 Bon Bar Rd, Yark 17403 (717-843.0237)

Maryland-DC William Howard, WB3V, 2304 Snowilake Dr, Qdaenton, MD 21113 {(410-561-6775)

Southarn New Jersey Bruce Eichmann, KE20OF, 204 E Lakg Blvd, Medfard D805 I:SOQ'Q&':}'O"QS) :

Westarn New York WilllamThompson, W2MTA, 5460 Rock Rd, Newark Valley 13811 (607-642-8930)

Wastern Pennsylvania Barnig Fuller, N3EFN, RD 2, Box 122, Saegattown 16433 (814-763-1529)
Central Division

lllinois Sharon Harlan, WB9SFT, 5931 Alma Dr, Rockiord 61108 (815-368-2683}

Indizna Peqgy Coulter, WRJLLJ, 12350 BGR 200 E, Muncie 47302 (A17-288-0481)

Wisconslin Richard R. Regent, KOGDF, 003 § 26th St, Milwaukee 53221 (414-282-0312)

Dakota Division

Minnesata Randy "Max" Wendel, NGFKL). 8539 Brvant Ave 5, Bloomingten 85420-2147 (612-888-59563)
North Dakota Roger "Bl Kurtti, WCﬂM Rural Routa, Box 34, Hock Lake 88365 (701-286-5646)
South Dakota Roland Cory, WOYMB, 1010 7th St W, Mobridge 57601(605-845-2400)

Delta Dlvision

Arkansas Bob Ideker, WBSVUH, 210 Alanbrook Ave, Sherwood 72116 (B01-805-8497)

Loulsiana Lionel A, “Al" Oubra, K5DPG, 3011 Sugar Mill Bd, New lbarla Y0560 (318-364-2857)
Mississippi Richard Redd, KASWRX. PO Box 9836, Jackson 39206 (501-856-6919)

Tennesses 0. D. Keaton, WA4GLS, 141 Madarais Dr, Qi Hickory 37138 (615-758-2328)

Great Lakes Division

Kantucky Steve Morgan, WB4NHO, 1124 W 12th 5t, Owensboro 42301{502-926-4451]

Michigar Dale Williams, WABEFK, 291 Outer Dr, Dundee 48131 (313-529-3232)

Shio David Kersten, NBAUH, 2197 MeKinley Ave, Lakawocd 44107-5432 (21§-221-6740)
Hudson Division

Eagtern New Yaork Paul 8. Vydareny, WB2VLIK, 259 N Washingten, North Tarrytown 10591 (914-631-7424)
NYC-Long Island fichard Ramhap, N2GQR, 31 Caroline $t, Bethpage 11714-2905 {516-932-0911)

Northern New Jersey Richard . Moseson, NW2L, 18 Linden Ave, Bloomfisld 07003 (201-680-1585)
Midwest Divislon

[owa Jim Laslay, N3JL, PO Box 26. Chillicathe 2548 (5315-936-435T)

Kansas Robert M. Summers, KEEXF, 3045 N 72nd, Kansas City 68109 (913-299-112B)
Missour Roger Volk, KBGOGB, 4773 Qakbrisr D, $t Louis 63128 [314-487-4050}
Nebraska Yern J. Wirka, WBOGQOM, 3106 Vinton, Omaha 631085 (402-341-4572)

New England Division

Lonnecticut Betsey Deana, K1EIC, FO Box 2159, Shelton 06484 (203-928-7759)

Eastern Massachusetts  David Cracker, Wi1TMO, 80 Spring Ad, Neadham Heights 02194 {817-444-7724}
Maine Michelle Mann, WM1C, PO Box 15, Rumtord Gtr 04278 (207-364-2010)

New Hampshire Alan Shuman, N1FIK, PO Box 145, Goffstown 03045 [603-487-3333)

Bhoda Island Rick Fairmeather, K1KYL, 106 Chaplin §t, Pawtucket 02861(401-725-7507)
Yarmant Mitchaell Starn, WB2JSJ, PQ Box 89, Essex 05451{802-879-6589)

Westorn Massachusetts  Daniel Senie, N1JEB, 324 St River Ad, Boiton (11740 (508-779-0438)
Northwestarn Qivision

Alaska Larry Flanagan, NL7X4, PO Box 3167, Anderson 99744 (907-582-2240)

Eastern Washington Kyl Pugh, KATCSP, W 5008 Houstan Ave, Spokane 99208 (509-327-5039)

Idabe Don Clower, KATT, 5103 W Cherry Ln, Meridian 83642 (208-888-7020)

Montana Darrell Thomas, N7KOR, 743 33rd Ave NE, Great Falls 50404 (406-453-85741

Cregon Handy Stimson, KZ7T, 9850 BW Inglewood St, Portland 97225 (503-297-1176)
Wastarn Washington Harry Lewis, W7JWJ, 10352 Sand Point Way NE, Seattle 98125 (206-523-9117)
Pacific Division

East Bay Bob Vailio, WeRGG, 18655 Sheffield Rd, Castra Valley, CA 94546 (510-537-6704)
Nevada E. J. (Curly) Silva, KTHRW, 3740 Hummingbird, Reno B9506 1702-572-3233]

Parific Robert Schneider, AHGJ, Box 131, Keaau, Hi 96749 (808-966-8148)

Secramento Valley Jettie Hill, WERFF, 308 §t Gharles Ct, Aeseville. CA 95661 (916-783-0383)

San Francisco John Wallack, WETLK. PO Box 1115, Kenwood, CA 95452 {707-833-1873)

%an Joaquin Valley Mike Siegel, KIBPR, 1145 Julis Dr, Marced, TA 95343 [209-383-2168)

Santa Clara Valley Stave Wilson, KAGS, 813 Berryessa St, Milpitas, CA 95035 (408-946-7410)

Roanoke Division

North Carclina W. Reed Whitten, AB4W, 1208 Oxtord PI, Cary 2T511(819-487-T464)

South Carsling Michael Epsteln, KD1DS, 108 Kanard Ad, Starr 29644 (B03-296-8656)

Yirginia Edward Dingler, NAKSCO, 211 Four Apple Ave, Chilhowie #4319 [703-645-5798)

West Virginia Q. N,. {Olie) Rinehart, WD8v, 1256 Ridge Dr, South Charlaston, 25309-2434 (304-768-8534)
Rocky Mountain Division

Lolorade Tim Armagost, WBOTUR, 6337 S Lafayatte PI, Liftlaton 80121 {303-795-0683)

New Maxico Joe Knight, W5PLY, 10408 Snow Heights Blvd NE, Albuguerque 871142 (505-249%-4581)
Ltk Bichard Fisher, NS7K, 1510 Celia Way, Layton 84041{801-544-1928)

Wyeming Warren "Rev” Morton, WS7W, 1341 Troman Ur, Casper 82609 (307-2:35-2799)
Southeastern Division

Alabama Ken McGlawghn, KM4JD, 29 Polaris Dr. Montgomery 35108 (205-262-9568)

Genrgia Jim Aftman, NAUCK, 636 Grant 8t SE, Atlanta 30312 (404-589-8145)

Northern Flerida Audy Hubbard, WA4PUP, PO Box 843, Milton 32572-0843 (904-626-0820)

Snuthern Flonda RBichard . Hill, WA4PFK, 12380 NW 30 §t, Sunrise 33323 (305-572-3172)

Puerts Rico Tele Figueroa. KP4P, PO Box 1651, Yabucoa 00767 (809-744-7539)

Virgin Islands Renald Hall Sr, KP2N, PO Bex 3887, 5t Thomas 0CH03 (809-774-4740)
Southwestern Division

Arizona Clifford Hauser, KD&xXH, 8741 N Hollybrook Ave, Tucson 85741 (602-744-9095)

Los Angeles Phineas .J. lcenbice Jr, W6BF, 19323 Halstad 5t, Northridge, CA 91324 (818-349-3186)
Orange Jow H. Brown, WBLBQ, 5444 La Sierra, Riverside, (A 92505 (909-587-8394)

San Diego Fatrick Bunssid, WASMHZ, 14291 Rips Canyon Rd. No 33, Ef Cajon, CA 92021 (615-561-0052)
Santa Barbara Marc Holzer, NUNX, 327 Hodencamp Rd, Apt 83, Thousand Oaks, CA $1360 (BO5-371-7810)
West Guif Division

North Texas Robert Adier, NZ2T, 507 San Juan Dr, Southlake 76092 (817-329-0820)

Qklahoma Jesaph Lynch. NGCL, PO Box 73, Oklahoma Gity 73101 (405-528- -E6525)

South Texas Alan Cross, WASIUZB, 4714 Coltwood Dr, $pring 77388 (713-350-0322)

West Texas amelia “Millf Wise, WSOVH. 8516 Mt Scott, El Paso 79504 (§15-751-416M0



THE AMERICAN RADIO
RELAY LEAGUE INC

The American Radio Relay Leagua Incis a

nencommercial association of radio amateurs,
organized for the promotion of Interest in Amateur
Radin communication and experimentation, for the

establishment of networks to provide communications
in the event of disasters or other emargencies, for the
advancement of the radio art and of the public weliare,
for the representation of the radio amateur in legislative
metters, and far the maintenance of fraternalism and a

high standard of conduct,

ARAL is an incorperated association without capital

stock chartered under the laws of the State of
Connacticut, and is an exempt organization under
Saction 501{c)(3} of the internal Revehue Code of

1986. [ts affairs are governed by a Board of Directors,
whose voting Members are alactad avery two years by

the genaral membership. The officers are elected or

appointed by the Diractors, The League is nantommer-

clal, and no one who could gain financiafly from the

shaping of its affairs is eligibla for membaership on its

Hoard.

‘0. by, and for the radio amateur,” the ARRL
numbers within its ranks the vast majority of active
amateurs in the nation and has a proud history of

achievement as the standard-baarar in amateur affairs.

A bona fide interest in Amatayr Radio is the enly
assential qualification of membarship: an Amateur

Radie license is nat a prerequisite, aithough full voting

membetship is granted only to licensad amateurs in
the US,

Membership inquiries and general correspondence

shoufd be addressed to the administrative head-
quarters at 225 Main 51, Newington, CT 06111-1434

USA, tel 203-666-1541, Telex: 650215-50562 MG, MCI

MAIL {efectropic mall system) {D: 245-5052, Fax:
203-665-7531 (R4-hour direct lina).

Founding President
Hirem Percy Maxim, W1AW (186919386}

Officers

President; GEORGE WILSON 11" W4QY!
1849 Grifiith Ave, Owensboro, KY 42301

First Vice President: RODNEY STAFFORD,” KBSZV

5155 Shadow Estates. San Jose, CA 95135
Vice President: JAY HOLLADAY, WBEJ,
PQ Box B15, La Canada, CA 91012-0815
Vice President: TCM FRENAYE, K1KI
PO Box 386, W Suifield, GT 06093
(203-668-5444)
Internationn! Affairs Vice President:
LARAY PRICE, W4RA, PO Box 2067,
Stateshoro, GA 30459-2067

Executive Vice President: DAVID SUMNER,* K1ZZ

Secretary: DAVID SUMNER, K122
Treasurer: JAMES MceCOBB JA, K1LLU
Chief Financial Officer: BARRY J. SHELLEY
Staff

Washington Area Coordinator
Parry Williams, WILED

Technical Relations Manager
Paui Rinaldo, W4R|

Legisiative and Public Affairs Manager
Steva Mansfield, N1TMZA
PUBLICATIONS
Manager: Mark Wilson, AA2Z
Educational Actlvities Department
Rosalte Whita, WATSTQ, Manager
MEMEERSHIPF SERVICES
Manager: Charles Hutchinsen, K8CH
FIELD SERVICES
Manager: Richard Paim, K1CE
Deputy Manager: Luck Hurder, KY1T
VOLUNTEER EXAMINER DEPARTMENT
Bart Jahnke, KBANM, Manager
Generat Counsel
Christopher imlay, N3AKD
Business Statf
BUSINESS MANAGER: Barry J. Shelley

Advertising Department
Brad Thomas, KC1EX, Manager

Circulation Department
Debra Jahnke, Manager
Katharina Fay, N1GZ0, Deputy Managsr

Intormation Services
Deane L. Potter, Manager

Comptroller: Anthony J. Mascaro Jr

Planning and Financial Analysis:
John H. Nelson, W1GNC, Manager

OHice Manager: Robert Boucher

*Exacutive Committee Mamber

“It Seems to Us...”

QSL?

I admit it! I like QSL cards. In 32 years
on the air I’ve accumulated thousands—
make that tens of thousands—of these col-
orful, postcard-sized mementos, and ['ve
sent even mote.

Most of the QSL cards in my collection
came through the bureau system, and con-
firm a brief contact with an overseas ama-
teur. Probably we will never meet face to
face. Probably our languages and cultures
are different. But our shared interest
bridged those gaps and brought us to the
samme point in time and frequency, to expe-
rience the miracle of radio communication
and possibly to the realization that we're
not s0 different after all, His QSL card in
my shack, and mine in his, are testimony to -
shared human experience and shared inter-
est at & very personal level.

Some of these cards are pretty special to
me....

[ have the QSL for my very first contact,
on 80 meters with another Novice about
five miles away, earned the hard way after
days of fruitiess calling with a poor an-
tenna and mistuned transmitter. There’s
another dated just a few weeks later to
confirm my first DX contact, with
PYSASN in Brazil {who gave a lot of
American Novices our first DX thrill),
evidence of a 1 3-year-old’s rapidly devel-
oping skills.

There"s one from my main Elmer, con-
firming my first bicycle-mobile contact,
using a CB walkie-talkie he'd helped me
convert to 10 meters. [ filled that card out
myself; Bud Ward, W1 GEA, had cerebral
palsy, and his ingenuity in overcoming
physical imitations didn’t extend to hand-
writing. Looking at my childish scrawl on
that otherwise ordinary card reminds me
of how much I owe him,

There's the QSL for a contact on the
afterncon of November 22, 1963, with an
amateur in Louisiana who told me Presi-
dent Kennedy had been shot. Everyone te-
members where they were when they heard
the news; 1 have a unigue, permanent re-
minder,

There are lots of cards commemorating
initial contacts with strangers who later be-
came friends, here and abroad. There are
many from friends who are now Silent
Keys.

There are, of course, the QSLs that we
all talk about more often: the cards that
represent some sort of operating achieve-
ment, confirming rare countries ur extraor-
dinary propagation events, Just this year [
coliected my (irst Japanese cards for 160
meters—hardly an accomplishment from
some parts of the country, but still worth a

brag here in New England. Almost as much
fun were contacts with Virginia and North
Carolina while running 100 milliwatts on
2 meters last summer, during an excep-
tional opening brought about by a ceastal
hurricane. Each of those QSLs testifies to
a pair of good ears on the other end, and
reminds me to be willing to answer weak
caliers and to respond to all QSL requests,
no matter how mundane the QS0O; what to
me may be a routine contact may be pretty
special to the person on the other end.

Enoughreminiscing. This isn’tabout the
past; it’s about the future,

QJSL cards came to mind this month be-
cause we've been talking about new mem-
bership services we could offer. The QSL
hureau is invaluable for exchanging cards
with foreign amateurs: if you do a Iot of
that, it’s worth the price of League mem-
bership all by itself. There is no equivalent
service for exchanging cards with other US
amateurs, in part because, until fairly
recently. it would have been construed
as iilegal competition with the US Postal
Service,

In a recent survey we asked amateurs
whether they would find 2 domestic QSL
bureau service to be a valuable member-
ship benefit, and got a mixed response. A
minority of members (but still guite atew),
and fewer nonmembers, said they liked the
idea, but most did not attach a high priority
to it.

in committee discussions another
thought has emerged: is there really any
point to helping amateurs exchange bits of
paper? If the reason for wanting a QSL
card is to get credit toward seme oper-
ating award-and that’s certainly a major
motivation—shouldn’t we instead be work-
ing toward an electronic substitute? A
growing percentage of amateurs have
computerized logs; why not use those data
files to confirm contacts, and eliminate the
need for the costly, time-consuming, and
possibly archaic exchange of QSL cards?

[f you want something more personal,
digital imaging is at the point where it
doesn’t take a visionary to anticipate the
day when we'll be exchanging high-qual-
ity color images routinely via the “infor-
mation superhighway” {or even better, by
radio), The QSL album or shoebox of the
future may be a Photo CD disk, viewed
through your TV set or computer monitor.

In short, is a domestic QQSL bureau a
desirable service, or yesterday’s solu-
tion when we should be looking for
tomorrow’s?

What's your answer?—ARavid Sumner,
K1ZZ
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“200 watts, real cross band recejve, "Right, there's only
even two flywheel-weighted " one real performer -
main knobs!” ¢ the FT-1000"

i« RF Power Output:
Lp to 200 Watts 1
 » True Cross-band Dual Receive: |
i Two Large Tuning Knobs
* Front Pangl RX Antenna
i Switch: For Beverage or Loop (I

“Yaesu did it again!”

¢ + Diract Digital Synthesis (DDS) |
: » Automatic Anfennia Tuner:
F Built-in, 30 Memories
| » Frequency Range:
100kHz-30MHz (RX),
160-10 meters (TX}
+ 100 Memories: [ndependent
ATU and Mode/IF Filter
Memary
i » CW Spot and Two CW Key
¢ Jacks for Maximum
Convenience
* Dynamic Range: 108 dB
= {ptional Digital Voice Recorder
{DVS-2%: 16 Seconds Each
RYTX
i » Agcessories;
: 3P-5 External Desk-top
Speaker
' LL-5 Phone Patch Unit
MD-1G8 Desktop Microphone
YH-778T Sterec Headphones
S FL-7000 S00W Linear Amplifier
h %%% BVS-2 Digital Voice Recorder
" m%ﬁwmmm e e
. # A e

R

.

I o g; )

\{)u‘re a competitor. You want optimum receiver  Dramatic front panel design features two flywheel-
performance and yeu want “muscle” on transmit. First ~ weighted tuning knobs, RX antenna selector and two

with 200 watts ~ more power than any competing large displays.

transceiver ~ and “hand warm™ at maximum RE It’s A perfect blend of electronics and human engi-

easy to see why the FT-1000 has been judged “best neering, the FT-1000 is the Best of our Best!

overall” by top DX 'ers worldwide. To hear signals you've never heard before and get
For elite~class contesting and DX operation, the competitive edge, see vour Yaesu dealer today.

exclusive features maximize your score. Dual Receive

Watch a multiplier or new country on one frequency. Y AE S l l
run Q50s on another. Diversity Reception — Use two '

antennas at different heights or opposite polarization. - Performance without compromise™
Extensive Cascaded IF Filtering — For “low end” battles. 1993 Yaesu USA, 17210 Edwards Road, Cerritos, GA 0701 {310) 404-2700

Specilications subyect e changs without rotioe Specificalions guaranteed oriy withiss amateur bands. Some 2ccessanes andior options are standand in certain areas. Gheck with your focak Yaesu deater for sperific detais,



UP FRONT in [[5C3-—

Take a hike! What were you doing between June 26 and November 18, 19937 Ted Blaxham, KB7QDZ, of Bellevue,
Washington, was walking from Canada to Mexico on the Pacific Crast Trail. The 18-year-old amateur, shown at the
southern terminus of the trall, is reported to be the youngest solo hiker and possibly the youngest ham to conguer the

i "Everast of Hikes," covering the 2700 miles in 147 days. Most hikers
travel from Mexico to Canada because of the seasonal progression of the
weather, but Tod had just graduated from high school and had to make
the trip the other way because he started so late in the season. He kept
in touch with other amateurs and his family via repeaters and autopaich.
During the last few days, the rugged adventurer slept in six inches of
snow with no tent. Tod used only one pair of shoes, but they were
starting to go bad.

v
COURTESY

A long, quiet winter: Ray Lamb, W8LKX,
sits in his backyard in Cincinnati, with his
new transceiver, his headphones on and his
tower ready to be put up—if only the
weather would cooperate. Ray took this
photo in February, so let's hope he's on the
air and didn’t miss the chance to work 3Y@!

Yesterday’s alive and well: Long-time QST author Bruca —_—
Vaughan, NR5Q, of Springdale, Arkansas, knows how to build old-time radios. This is only part of his Iarga collection
of commercial and home-brew nostalgia, The transmitter is a push-pull design taken from November 1930 QST.

As evidenced by the photos, Bruce is a lifelong (and well-traveled) photographer. He's crazy about old radios
(obviously!), old cameras and jazz—preferably performed live.

May 1994
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Typical
Canadian

EME antenna:
Heather is
dwarted by the
960-ton dish, 150
feet across (46
meters), of the
radiotelescope in
Algonquin Park
Space Complex
at Lake Traverse
in Ontario.

Bunch of bouncers: Here's the
team that put grid square
FNOSxw into many new
moonbouncers’ logs (I-r): Dennis
Mungham, VE3ASQ; Bob
Morton, VE3SBFM; Heather
Shilton, VE3EMS; Petar Shilton,
VE3VD; Kevin Hobbs, VE3KDH;
Don Falle, VE2DFO; Craig
Morton; Dana Shtun, VE3DSS;
Hans Peters, VE3CRU: and
Mike Owen, W8IP/2,

Don’'t aim this
at the local
repeater! It
was hard o
miss the
144-MHz
signal gener-
ated by
VE3VD's 8877
amplifier and
4000-V power
supply into the
hig dish. Even
hams without
sophisticated
moonbounce
stations made
contacts with
VE3ONT.

o L

B ot R

operates on 2 meters with Dana logging, as
Bob listens on the second receiver.

It looks like NASA Mission Control: But the only thing this crew
launched into space was BF. Dana, Mike and Don {I-r) man the
shack. Multiop VE3ONT did guite a job during the 17th ARRL
EME Competition October 9 and 10 and November 6 and 7, 1983.
See the complete results in this issue.
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Exceflent Field
Day? The people
who put up this
sign intended it
to mean “Excel-
ient food” in the
adjacent cafe,
but what ham witl
) pass it without
thinking of the ; : WAy
June classic? Bill - ol

1 Welsh, WEDDB, \ I
and his Wife, gt : AT 2 ST ;

Marie, WEJEP, of e Sciod
Lancaster,
California, had to
stop for this

Feld D

COURTES OF MIGRY HORL

photoe. Wonder if et
they tried the FD - R
- and was it, in Hands-on learning: Proudly displaying signs that
T R fact, XLNT? proclaim their goal, enthusiastic members of the

Andover (Kansas) Middle Schooi ARC leamed & few
things about emergency communication when they

th: operated a Novice/Technician Field Day station last
it's a busy monin: t summer. They also ran a special-event station,
3 is June 25-26, 1994! KFOSG, for Greater Andover Days, October 1 to 3.
Fieid Day Club sponsor Missy Hollenbeck, AADOF, teaches
The ARRL June VHF QSO Party Amateur Radio as a class at the school.

is june 4-6!

Man against the elements—all
40 of them: Ominous skies form
the backdrop for the VHF/UHF/
OSCAR array at the Oregaon
Tualatin Valley ARC’s 1993
Field Day site. This active ARRL
Special Service Club is sponsor-
ing the Northwestern Division
Convention June 4 and 5 in
Seaside, Oregon.

With k¥ CANSLEY, ARSQL

Tougher FCC inspection measures?
The Commission isn't using helicopier
gunships (yet), but Gary Bailey, WA4IOB,
of Sneliville, Georgia, spotted this Army
chopper buzzing his antenna site as he
and Fred Runkie, KAKAZ, of Buiord,
operated Limited Multiop atop Hawk
Mountain in northern Georgia during the
1933 September VHF Sweepstakes. US
Army Rangers use the area for mountain
training, with the permission ot the US
Forest Service. Are you ready for to get on
the bands above 50 MHz? The ARRL
Juna VHF QSO Party is coming up—see
the complete rules and details of the
plague program in this issue.
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"...Squeich fs fantastic for an HF rig, And you've &
got f Eelluva display panel— ] can read it From
across the room.”

Dotzald Smich KD4ZS5C

o 8 M.

. alLCD
Lient Tigert ' "Ourstanding unit—there's not 4 “Really hkr?dt?’m really W
(EACE Kk tne nets a days o thing in the world ['d change on dispiay, 8'd with the ne
g sl U v it impressec Yhbs and
'{.Oeiv‘w ';,'Lh it. opuin wﬁagzlgl{c techno‘ogy’ d ';
e rat "'“;:7 il R [ 4 < ? o]e) &
WYM—;&“",{@ [ e A DAL 2 gettray e
R : s : e
O Iy bu - hke the thre -
Yor, by, I likey — c}i_fferent way; Oc;[ne ]
m“éipga{ on th e chang%n%g gther, ts
3. Greg, "8ht ?t?:gn excellent
S for the Inoney " feature.”

. Clios
. =737 Al iv 2k
“Receiver sound quality was fcomic.y ) All-band Transeeiver 20,70, th m,f et Zke 4
the clincher for me.” 100 watts contimuops Powier » 101 funable . Cler Sty G Ve
George Bang - memories « Double band stacking Tegister « |{) isron e~ ke ; oies
> IC-737 15 genery)p C ¥ OUO quency scratchpad Hemory » Automatic .“-‘?Jé’cz.‘g/; ey Oy C
ocllent, gy, oeTilly an e o An(etna tuner » Dual antenna ports » e € 4y it 2008 s st
i keypad entry o g frequency display s AF ¥ @ oy, e f‘?"d Pticg ","-Q{’:'fgg
speech compressor « Quick Split functions i, e vy 7 VEr o ‘is Aoy
) Triple-conversion enerat coverage recejyer € n 200y, Poth,,,
6 ¢ and Noteh filter  Pagshang tuning « RIT « [y )
reo0 VFO « LCD dispiay « 553, CW. AM, FM
@ Tanet g Multiple scan modes « Byl iy kever » s
arte areat 1, F3.0" (W) x 44" (1) x 11 27 D)

138VDC 17.7 Ihs,
geadnd®

. -~ Foreven more informatjon call the
RIS g R TR

! Brochure Hotline at
[-206-450-6088




New Exciting Features!

Bonus Receive Band — The 430 (440) MHz
honus band is available for receive. Enables
full duplex, erosshand operation hetween the
2 M and 70 ¢m bands, Crosshand repeat
from 440 MHz to 2 M,

Scratch Pad Memories — 10 scratch pad
memories automatically store your 10
previously transmitted frequencies (5 simplex
and 5 duplex) for instant recall.

No fumbling around trying to write down,

or store into regular memories, frequencies
which you want to use temporarily,

Memory Allocation Function = 60 regular
memory channeis can be divided between the
main and bonus hand. You can organize vour
memories for maximum efficiency and
listening preference.

Automatic Memory Channel Advance -
After a memory channel is programmed, the
channel indicator automatically advances,
speeding up the programming process.

Tone Scan* — Scans, detects and sets the

subandible tone. Permits access to a repeater §

when you don't kitow the tone frequency.
* Mplional UT-85 required.

Yoice Synthesizer* — The IC-281H
announces the operating
frequency, enabling quick
confirmation without
taking your eves off the
road. Very helptul for
visually impaired )
operators, (0o, o™
* nptional UT-65 required. .

Packet “Plug
and Play”
Operation

Duta Jack —
Connects 2 TNC
directly to the
modulation circuit
for packet conve-
nience.

CSPCHRMW  SETLOMK
 MON1

|C-281H 144 MHz
FM Transceiver

9600 8PS Capability ~ No modifications
necessary. Provides higher performance
packet operations.

Modulation Circuit — Newly designed,
prevents over modulation even during high
data throughpu,

Rugged, Durable Construction
Die Cast Aluminum Frame Consiruction -
Meets the highest standards (o provide
reliability and long life. Will enhance your
trade-in value years later, ‘

Large Heat Sink — Dissipates the heat
to maintain power output and stability
characteristics.

Simple Operation
Remote Consrol Microphone — Puts the
operation of several functions at your
fingertips.
Auto Dialing Capability ~ Programs 14
telephane numbers for autodial via repeater
antopatch.

“One Push” Action Switches — Eliminates
the need for “two step” function switch
operation, Simplifies mobile operations for
comvenience and safety.

Large Displny = Easy to see and logically
organized for easy interpretation.

futo Power OHf = Shuts the transceiver
down (when programmed). Great for
bedside use.

Compatible Accessories — For easy mouating
and operation,

And More!

* Bailt-in Pager and Code Squelzh

» {ptional Tone Squelch and Pocket Beep

© Stgnning

This device: has et been oppeaved by 1he Federal

Cammunisatians Commissica, This devios is not.

ond mey not be, oFfarad Far safe or
leasn, o7 sold or lewsud until th

upprovas of he FCC hes
bunn ablaieed

t
JPUSH-ON b
VOL-9-5an. |

1CDM Amegica, Ins. LU!'EGWII Headquortars:

2380-118th Ave. K., Ballavee. WA 98004

All slated spoeiEetions subjact to change without nolice ar okbgatinns,
AllLICOM radins signifcantly excnad Fr&:aqduﬁam Timiling xrurtuus
emistions. The ICOM loge is n regiﬂmdhudmuiu{l(ﬁi e JOEHI293Y




NEW

OWEr . » «

AL-80B kilowatt output desktop linear can double your average SSB power utput with high-level RF

processing . . . it also runs cooler because its Eimac 3-500Z tube completely turns off between words . . .

Ameritron’s all NEW AL-80B kilowatt output
desktop linear can double vour average SSB power
output with high-level RF processing using
Ameritron’s exclusive Dynamic ALCT,

You get cooler operation because the AL-80B's
exclusive instantaneous RF Blas™ completely
turns off the Eimac 3-500Z tube between words. It
w‘a hundreds olt;! watts wasted as heat.

get a full Kilownit PEP agpeer from a whisper
quiet desktop Imear. If's a4 compact 8%“H 4D
54" W andﬂlluﬁngsnoyournm 120 VAC wall
outlet. Covers 160-15 Meters, including
WARC and MARS bands (user modified for 1012
Meters with license). )

You get 1000 watts ergpre on SSB, 850 watts
otprt on CW, 500 watts aapir on RITY, an exira
heavy duty power supply, genuine Fimac 3-500Z
tube, nearly 70% cfilciency, tuned input, Pi/Pi-L
output, wrish current profeetion, wulti-voltage
ot Too ey Doy, Mg 5 USA. o
compatibilicy, Two-Year , Made in USA, plus
mucgagnbore for only $1195. ‘

Dynamic ALC™ doubles average SSB

The AL-80B's exclusive Dynamic AL ives
you high-level low-thstortion KF processing. When
activated, it can more than double your avernge SSB
power and produce up to 6 dB improvement [n
intelligibilty, Ik maximizes your power without
distortion and splatter

A convenient front panel controf lets you adjust
yolur output power ievel.

The AL-80B exclusive instantaneous RF
Bias™ completely turns off the Eimac 3-500Z
tube (except filaments) between words and dots
and dashes. [t eliminates hundreds of watts wasted
48 heat to give you cooler operation and longer
component life.

Gutsy Hea DutBy Power Supgly

The guts of the AL-80B is its heavy heavy duty
power supply. 4 26 pound transformer using a
hiph silicone steel core, computer g_rade
capacitors, heavy duty bleeders and ten 3 amp,

1000 V power rectifiers give you a stift 2700 volts
fully loaded. Many amplifiers using two 3-500Zs
use such small power supplies they don’t deliver
much more power ouiput than the AL-80B,

NEW! 51195

Ameritron AL-80R
Suggested Retail
Genuine Eimac® 3-500Z Tube

The AL-80B uses a genuine Etmac® 3-5007
tube warranted by Eimac® -- not cheaper. less
reliable 3-5007s used by some competitors.

A tough [ow cost linear with REAL transmitting tubes!

Ameritron’s
new AL81)
Ilri]g amphfli:;w ; .
gives you :
of to bust ‘
%et 2 quiet desk : % M

p linéar that’s so compact K1l slide right into you
nperating position —~ you'll hardly know it's there . . .
untl GRM sets in. An%u can conveniently plug It
into your nearest 120 outlet,
You get three tough vertically mounted 811A trans
mitting tubes, extra heavy duty power supgdly. al HF
band coverage, pressurized ventilation, tuned input,
dual fuminated meters, adjustable ALC, standby
switch, transmit LED, UPS shippable and much more.
Select the 3 tube 600 watt out AL-811, $549 -~
or the naw 4 tube 800 watt out AL-811H, 5795

600 WATTS DUT... $649

W% efficiency
The AL-80B is built on a rugged steel chassis.
It has a separate RF comperiment that's fully
shielded to keep RF from leaking out. This keeps
RET and TV to 4 minimum.

Superb RF design and Imout, HiQ tank circuit
and commercially rated RF power components give
yuu nearly 0% glane efficiency over the entire
opesating range, Your power goes into your antenna
instead of heating up your amplifier )

A wh1speirqmamtema1£dmsgnco‘%la§r-m
power supply components und pressurizes the 3-500Z
tube oorggpgmnem ptgnmme heat for longest life,

Tuned Input lets your rig debiver full output
A 50 ohm bpgm‘zfdbandPi-Ngﬁnrkamedinpmis usad,
A carefull deqlgng‘l PI/PLL i k the
E 4 /PiL oltput network usi
optimum Q for each band gives you e.xc:eptiona.ll:.r[Dg
smooth funing, extremely wide matching range, full
band and performance at all power levels.

Has ing vemier reduction drives with
iogging scales on plate and load controls,

Step-Start Inrush Protectiont™

Step-Start Inrush Protecrion™ stops
inrush current with a start up sequence thar's easy on
your tube and power supply compenents.

MultiVoltage Power Trandormer

Ameritron’s exclusive Multidbltage Fower
Transformer lets you optimize for ditferent line
voliage, You can select from 14 ditferent primary
voltages from 90 to 140 VAC and 205 to 250 VAC.

Duel Nluminated Cross-Needle Meters

_Ameritron’s dual dluminated cross-needle meters
give Yuu four separate meters to monitor your
operating conditions ~- you can tell right away if
something is wrong.

QSK Compatible

The #ast custom T/R (transmit/receive) relay in
the AL-RUB switches nearly as fast as some
vacuum refay Q8K T/R switches,

For lightning jfast QSK operation use the
optional external Ameritron efectronic PIN diode
QSK-5 T/R switch or the internai QSK-5PC.
Please contact Ameritron for details.

Plus more . , .

An Standby switch lets you run baretoot, but you
can nstantly switch to full power if you need it.

Has transmit LED; [2 YDC, 700 mA jack; 12
VDC keying relay for solid state and tube rigs;
tough, nearly indestructible Lexan-over-aluminum
front panel. Two year limited warranty.

AMERITRON offers the best selection of legal llmit linears!
These 3 rugged linears all use a super heavy duty hypersil' power supply capable of 2500 watts!

Ameritron’s most powerful amplifier Ameritron’s Dual 3-500Z linear

r amplifier uses the
hercuican Eimace 8877 ceramic tube.

This linear gives you full utpﬁ_t 2 4

Get ham radio's tonghest tube with the Ameritron
AL-200~—the Eimac 3CX1200A7. It has 2 50 watt

B 2
pair of Eimace 3-5007s. Some competing linears
using dual 3-50(xZs don't give you 1500 watts

cantrol grid c%issipatiﬂon—&i)ZA _t’imes tougher than the 4
full legal output—and it's just loating because the o their I ; cupplies can't use  ait rating of the 3CXBO0A7T—yet you get the same
powerg:{l:pp!ypis capable of 2500 watgls PEP. fmﬁgism;utilé%:‘ tfﬁlellgplgtgg‘?ﬁr SUPpHes Can L 85 full legal output as you get from a pair of 3CKB00ATs.
AMERITRON brings you the finest high power accessories!
Legal limit antenna tuner Remote Coax Switches QSK-5 Pin Diode T/R Switch

10s s0 powerful that 65 watts drive gives vou

RCS-BY s - -CO! . connects
$ $349 . 55 extemally to most HF
5 149 ; ‘Msggge Retall  mplifiers. Handles 2.5
ugested Retail 3

Sugnested Fletal KW PEP, 2 KW CW. Six
time faster then vacuum
telay. 6x4x9% inches.

Cwrrent Protector
e

RCS-8V, DC-UHF 5
KW Coax Switch. Replace
5 ¢oax feedlines with one
with this Remote Coax
switch. Weatherproof box
meunts outdoors on your
tower or mast., Attractive .
control unit sits on your operating desk, Low
SWR to 450 MHz. Low loss. Rated at § KW
o 30 MHz, | KW at 150 MHz.RCS-8VN,
$16895 with “N" connectors.

AR
+ P

"
Step-Start Inrush
Stops power up inrush
current and absorbs {
momentary high voltage §=4
spikes to your amplifier.
ICP-120 for 110-121
or [CP-240 for
220-240 VAC.

igh p 8
brings you the ATR-15 antenna tuner that'’s
designed for legal limit amplifiers, Heavy duty
Elﬂver pl;lted bandswitch virtually eliminates fwgféc(;]

ure. High power transmitiing capacitors. L.
MHz. PealEh readmf SWR;’wal:uneﬁgg 6 position
antenna switch. Selecteble L1:1 or 4:1 balun, 5% x
3% x 13% inches. Meter lamps uses 12 VDC.

Legal Limit Dummy Load
il cocled 50 ohm -

 Suqgested Retal

ADLAS00% .

‘11500 l?bi-d‘:'» %ﬁfﬂgwnsiis’m = AW%%@?M@H::

under {.2 up to 30 MHz. Suggested Retall {, ... the hi%h power specialist
Low SWR to 400 MHz. 921 Louisville Rd. « Starkville, MS 39759
TH" Hx 658" D 1601) 323-8211 » FAX: (601) 323-6551

ADLAS00X witho

Tt free Catal t Dealer; 800-847-1800
oll, $39.95. ADI-1500 with oil, $59.95 S T et s o

B am. --L30 pm, CST, Monday - Friday
Prices and specifications subject to change. © K92 dmeriron



Kanironics KAM Plus with lightning fast G-TOR

The KAM Plus strikes again. Its now available HF mode and VHF packet at the same time. The
with lightning fast G-TOR, a Kantronics innovation.  KAM Plus also features more than 100K of personal
More than twice the speed of Pactor in most band mailbox space. And like most Kantronics products,
conditions, this error-correcting mode is the fastest  the KAM Plus is small, portable and equipped with
HF mode available in a stand-alone TNC. a NEWUSER command set and on-line helps.

In addition to G-TOR, the KAM Plus operates the KAM Plus with G-TOR. Together, the two are
other popular modes and is capable of operating an  taking HF digital communications by storm.

Kantronics

For mote information, contact your authorized Kantronies dezler o Kantromes at 1202 . 23rd St., Lawrence, KS 6-5006 Y13.B42-7745 BAX 913-842.2021.




The 1994-95
ARRL Repeater
Dif@CtOI’ ym Built for Repeater Users

— Built for You

e've re-engineered the design  cial Service Clubs — wherever you:- go there are ad-
W ior faster acceleration to the  dresses, meeting times and locations. :
listings and information you're :
looking for by using a chapter New accessories include: listings of Frequency
format. QOpen the cover and Coordinators, council officers and ARRL officers:
you'll find more horsepower suggested band plans; spectrum management
than ever before. This year's commitiees and other handy repeater user info.
standard equipment package : .
comes fully loaded. Best of ail, we managed to pack everythingin to the
same sleek compact style. No “sticker shock" be- .
cause $6.00 takes it away. :

Get better mileage with more
listings and wider coverage
than ever —more than 20,000  No matter where you're headed, get more mileage
listings of FM repeaters from your radio—take the new .1984-95 ARRL
(packet radio systems, ATV Repeater Directory along for the ride.

sites and propagation beacons ' o
are lisied separately).

You'll never drive alone with a
complete listing of ARRL Spe-




% STANDARD.

Speaker-Microphone cmrus)
ree wzth the Purchase of a CI58A, CT88A, C288A, C178A, or C358A:

Value

C158A » 2 Meters CI188A » 2 Meters

The Affordable HT The Slim-Line HT
FREE* Speaker-Mic!  FREE*Speaker-Mic!

$50 Free

Value

Battery Separation Cable

(CAX160) with purchase of C1684 or CA68A:

C168A » 2 Meters C468A « 440MElz

Deluxe Small HT Deluxe Small HT
FREE* Cable! FREE® Cable!

The Slim-Line HT
FREE* Speaker-Mic!

2M & 440MHz
Twin-Band HT
FREE™* Soft Case!

CI178A » 2 Meters C558A » Deluxe
(+ low power 440) M & 440MHz
Dual-Band HY Twin-Band HT

FREE* Speaker-Mic!  FREE" Speaker-Mic!

2 Soft Case «cicswo
re e with purchasc of Hie C5284,

C228A, or CH28A:

* C228A » * CH28A »

2 M & 220MHz $40MHz & 1.2CGHz
Twin-Band HT Twin-Band HT
FREE* Soft Case! FREE™ Soft Case!

* No stbstitutions: otter valid only at authorized STANTIARD Amateur Radio dealors in Morth Ainerca) valid between 41594 & 7- 1594, Frew flem will be shipped from STANTIART.

Far further info, contact your STANDARD dealer or call 312-763-0081
Standard is the wo;ld largest manufacturer of VHF-UHF Amateur Radio equipment!

STANDARD Amatuer Radio Products, INnG. - p.0. Box 48480 + Niles, IL 60714




HOW TO CONTACT
THE ARRL

ARRL HQ is open from 8 AM to 5 PM, Monday
through Friday, except holidays.

To reach ARRL HQ by mail or courier, send to:
ARRL, 225 Main St, Newingion, CT 08111-1494,
Curveice 1alephions numbar is 203-866-1541, and
our tax number is 203-665-7531. You can reach us
electronically via MCI Mall (2155052}, The ARRL
BRS (203-666-0578), Compusarve ( 0007,3373;,
America On Ling (ARRLH M) GEnie (ARRL.HQ
BIX {ARRPL), and Prodigy (MGTS384A),

MEMBERSHIP INFORMATION

ARRL membership, incluging a subscription to
QS8T, is available to individuals 4t the following
retes: 30 per year in the US and possessions,
542 elsawhere, payable in US funds. Age 65 and
aver, with proof of age, $24 LIS, 536 sisewhere.
First Class and airmail rates are available upon
request. Licansed radio amateurs age 21 and
under may gualily for special rates; wrile for
application. Addrass membership inquiries to the
Circulation Department,

Publlcations Delivery—Direct changes of
address and questions about deiive% of QST,
QEX, NCJ and The ARRL Latter ta the Circulation
Department.

Back Issues—Back issues of QST are available
for $3 each, postpaid, from the Circulation
Department.

QST EDITORIAL

Writing for QST—If you're interasted in writing
for QST, send a stamped, self-addressed enve-
lope {SASE) along with a written request for our
freo author's guide. QST accepts unsolicited
manuscripts: please include your name, call sign,
addrass and dayiime telephone number, Addrass
inquiries and submissfons ic the QST Editor.

Press Releases and New Products/Books—
Direct all generat press releases to the QST
Editor. Address New Product and New Book
releases to the QST Features Editor.

Strays and Up Front in @5T—Direct Strays and
Up Front In QST submissions to the QST Features
Editor. Be sure to include your name, address and
daytime telephone number. Photos and other
material cannol be returned unless accompanied
by a written request and return postage/packaging.

Letters fto the Editor—Wa welcome your com-
ments and suggestions, and all letiers ate read by
the (ST editorial staff. We can publish only a
fraction of the letlers raceived because of space
hmitations and reserve the right to edit all
submissions, Lettars must include your name and
address and should be sent {o the QST Editor.

Contacting QST Columnists—QST columnists
can be contactad at the addrasges givan atthe top
of each column. If no address is given, the
columnist may be contacted through ARRL HQ.

Reprint Permission—For ?permission toquote or
reprint material frem QST or any ARRL publi-
cation, send a written request including tha issue
date (or book title), article, pags numbers and &
description of the text lo be reprinted and its
intended use. Send your request to the ARRL
Publications Manager,

BEGULATORY INFORMATION

Diract questions. about FCC Rules and Reguia-
tions, antenna ardinances, third-party agree-
ments, and reciprocal operating permission to the
Requlatory Information Branch. An SASE will
spesd your reply.

VOLUNTEER EXAMINATIONS

Contact the Yolunteer Examiner Department for
information on: the lacatlon of exammation
sessions in your ares if you have an amateur
ficense and want o upgrade; becoming 2
volunteat examiner; and examinatien accom-
maodations andfor Marse cade exemptions for the
disabled.

EDUCATIONAL ACTIVITIES

Contact the Educational Activities Departmant
%EAD‘; tar general infarmation on Amateut Radio,
:AD cantell you kaw to hacome licensed and how
1o locate Amateur Badio clubs, instructors,
licensing classes, and examinets in your area;
recommend studa materials: and heip you
pr%r{liota Amateur Badio activities to the general
public,

League Lines

20 0O5%

Members of the ARRL Amaieur Radio Emergency Service {ARES) were active and visible
during and following tornadoes that struck several southeastern states on Sunday, March 27.

In Alabama, more than 70 amateurs in 10 counties participated in the state’s 2-meter
weather-spotting net and in damage assessment following the storms. according to Herb
Griffin, N4ZOV, president of the Cathoun County ARA, an ARRL Special Service Club,
The National Weather Service in Birmingham received the reports via WACUE, the repeater
station of the Birmingham ARC.

Carol Boothe, KE4HIU, was cited by Griffin and others for yeoman service 4s net control
on the 2-meter net, conducted through repeater station WB4GNA, with its wide coverage
from the highest point in Alabama, atop Mt Cheaha.

In northern Georgia, where the state’s ARES net was activated Sunday afternoon
following reports of tornadoes in Alabama, amateurs manned local ARES nets in 12
counties in the storm’s expected path, Local 2-meter net reports were funneled to the
Georgia ARES Net on 3975 kHz, with liaisons to Alabama and South Carolina. From there,
weather reports were relayed to state Red Cross Headquarters to Atlanta, Georgia ARRL
Section Emergency Coordinator Dot Fennell, KA4HHE, told an interviewer from WICL-T'V
in Savannah about Amateur Radio’s role in storm communications. “Doppler radar is
wonderful,” she said, “but the human eye is still the best weather instrument.”

The ARRL welcomes reports and photos from amateurs involved in these operations.

The annual ARRL Headquarters Qpen House is Sunday, June 5, from 10 AM to
3 PM. As usual, it’s on the same day as the Newington Amateur Radio League's flea
market, which runs from 9 AM to 1 PM. W1AW will be open, tog.

At press time, the final recommendations of the ARRL Ad Hoc Committee on PR Docket
93-305 (call sign selection by amateurs) were being reviewed by members of the ARRL
Board of Directors prior 1o an April 9 meeting of the Executive Committee. The position
udopted by the Executive Committee or the Board (by mail vote) will be reflected in the
League’s comments to the FCC, to be filed by the April 21 deadline. Thanks to the
hundreds of ARRL Members who shared their views with the ad hoc commitice! More
information is in a story on page 94. '

The new edition of the ARRL Repeater Directory debuts again this year at the Dayton
HamVention. The 1994-95 edition has been reorganized for easier use “on the run” and has
more than 20,000 listings of FM repeaters, packet and ATV systems, and propagation
heacons,

The Radio Society of Great Britain has scheduled its 1994 International HF and Islands
on the Air (I0TA) Convention for October 7 to 9, 1994, Included this year is a 30th
birthday party for 10TA. The convention will be held at the Beaument Confercnce Centre
in Old Windsor, Berkshire, the same location as last year. More than a dozen speakers have
already signed on. For information, contact E. N. Cheadle, G3NUG, Further Felden,
Longeroft Ln, Felden, Hemel Hempstead, Herts HP3 0BN; telephone/fux: +44 442 $2929),

Check those DXCC application forms; the current form is M8D-505(194) for all new and
endorsement applications. Please da not use older forms because they lack spaces for
critical information needed for processing at HQ.

Officials of ARRL affiliated cluby are asked to please advise HQ when your club officers
or their addresses change, so we can effectively support your etforts. We can’t help if we
can’t find you!

Speaking of ¢lub officers, watch your mailbox in early May for a mailing concerning
ARRL-sponsored club liability insurance—there’s plenty of time to acquire this broad,
inexpensive coverage before Field Day!

Washingion State has new legislation io protect amateurs. On March 23, the governor
signed Senate Bill 5697, a bill that, according to its backers, limits the ability of
municipalities to enact antenna and tower regulations by pointing out the federal
preemptions of the FCC's PRB-1. Credited with promoting this legislation are [3r Ralph
Shumaker, WX7T, and members of the Mike and Key Club of Seattle, according to ARRL
State Government Liaison Frank Price, KD7AC,

The US amatenr population held steady in January, as the first of a large number of
licenses that were due for renewal for the first time in 10} vears expired. The FCC added
2398 licensees and deleted 2282, leaving 631,726 licensed amateurs at the end ot the first
month of the year.

The FCC has reaffirmed a $17,500 fine against a Chambersburg, Pennsylvania, man,
Andrew R. Yoder, who the Commission says “willfully and repeatedly” operated an
unlicensed broadcast station on 7415 kHz in 1990 and 1991, Yuder bad filed an application
for review of the May 1992 FCC forfeiture order: in March the FCC denied the application
and gave Yoder 30 days to pay the fine,



recent years, I’ve hean troubled
I by the growing use of “muscie” in
the Novemnber Sweepstakes competition.
Although antenna and station improve-
ments are justifiably at the heart of
everyone's year-long preparations for the
contest season, | often hear of operators
who won’t get into Sweepstakes, the pre-
mier domestic contest, because their sta-
tions aren’t “hig encough” to be “competi-
tive,”

Is this fear real—or imagined? Are
there ways to configure a station, using
easily erected antennas, that can still
“sting like a bee™ when the going gets
tough? What are the minimum hardware
requirgments to put out an "adequate” sig-
nal tor contest and/or emergency work?

These and many other questions led me
to consider a new challenge in Sweep-
stakes, acontest that ' ve enjoyed and suc-
ceeded in over the past 25 vears. The
answers to these questions are relevant to
emergency, vacation and Field Day plan-
ning. Every good contest effort is educa-
tional, but even | was not prepared for the
sensational learning experience | savored
in Puerto Rico—the “Land of Enchant-
ment”—during the 1993 CW November
Sweepstakes!

The Station (“Youw’re Going to Use
What'?)

[ wanted to have fun in this contest. Not
wanting to he disappointed in whatever
results came from my etfort, [ resolved to
uge an antenna system so small that any
(350s that made it into my log would be a
delight!

For 20 through [0 meters, [ chose an
AEA lsoLoop. Compact. lightweight and
easily transportable, the [soloop belongs
to the family of “magnetic antennas”
that seem too small to work. I've always
been fascinated by the possibility that such
4n antenna nright work, yet frustrated by

product evaluations and magazine articles
that only compare mini loops to dipoles at
30 feet, or something similar,

My interest was in knowing how many
contacts would be in my log at the end of
the most QRM-intensive weekend of the
operating year. Besides, if | did manage to
beat anyone in the contest, [ knew it would
he very satistying, because 1 would un-
doubtedly have the smallest antenna on the
bands!

Foliowing the tragic death of my long-
time friend Fim Rafferty, NoRJ, | was
approached by Rod Proctor, N7UDD,
president of Advanced Electronics Appli-
cations (AEA), who asked me what I
thought would be a meaningful, lasting

B
- \
Handyman Tony puls the finishing
touches on the Isokoop, which is

mounted on a 20-foof rooftop fower.

Pedro, NP4A, ties off the feedpoint of the 40-meter loop.




way tor his company to remember Jim to
the amateur community. I recommended
the donation of an Isoloop to the Northern
California DX Foundation, something that
would allow Jim to be a part of future
DX peditions, an activity he loved su much,
Rod thought that this was an excellent plan,
and I arranged to give the NCDXF's new
lsoLoopits maiden vovage inthe [993 CW
Sweepstakes, with NoRJ ciearing the way
to the F layer for me!

For the low bhands, 1 assembled a
JO/80-meter fan dipole antetina and builta
40-meter loop as 4 hedge against varving
takeoft angles, The wire antennas, coax
and the IsoLoap™s [T-1 wuto-tuner joined
patch cords, an MM-3 kever, paddles and
avcessories in a small {but heavy!) suit-
case.

A larger suitcase was filled with injec-
tion foam to form-tit an FT-1000D, my
favorite contest companion. Adjusting the
rig to limit the power output to 150 W (to
avoid any possibility of exceeding the
voltage limit of the lsoLoop’s tuning ca-
pacitor) aise ensured no late-night excur-
sions beyond the 130-W limit of the

cuntest's “A” {low-power) entry category.

The Site

After several false starts regarding air-
line reservations to the Caribbean (if the
whole thing bombed [ couid have at least
found a pina coladal!), 1 booked a Wednes-
day-evening “red-eve special” to San
Juan, my destination being the moun-
taintop QTH of Pedro Piza Jr, NP4A,
Pedro’s magnificent station was devas-
tated, like su many others in the region, by
Hurricane Hugo. His antennas were all
down, including his brilliantly engineered
3-element tull-size 8O-meter Yagis at least
there would be no temptation to use exist-
ing hig-gun antennas! Fortunately for my
low-band wires, most of Pedro’s towers
were still standing, su skyhooks would be
available.

Pedro thought | was vrazy ("Come on,
Uhip, let's put up some beams so you can
win!™), but once we agreed on the insanity
of the idea {and that of its vriginator), ail
the elements were in place tor a five-day

jaunt to Puerto Rico, which [ hoped
wouldn't be “Chip’s Waterloo.”

The Strategy

Any Amateur Radio operation suc-
ceeds when a chain of factors combines in
a favorable manner, A cold winter day can
be offset by hot propagation; a modest an-
tenna can be enhanced by a great location;
an intrepid operator can find weakness in
an oppenent’s massive hardware, In the
days preceding my departure, 1 pored
over propagation forecasts, reviewed
old Sweepstakes [logs and read with con-
siderable interest the article on compact
loop antennas by John Belrose, VE2CV
(“An Update on Compact Transmitting
Loops™, which fortuitously appeared in
the November 1993 issue of ST,

! determined that Pedro’s QTH should
be worth about one 5 unit compared to a
tlattand station. Moreover, | reasoned that
the omnidirectional pattern of the small
loop antenna might have & competitive ad-
vantage over the “pointy” antennas used by
others in the contest. A 6-element mono-
bander might have 10 dB gain on the nose,
bt the littie loop might be louder in VE&if
the other chap’s big Yagi is pointed at VE1!

Sure enough, predeparture tests of
the loop, mounted on a pole strapped to
my chimney, showed it to be about 10 to
12 dB below my 20- and 15-meter mono-
banders at about 70 feet—not too bad! But
when the beams were turned 45° away
from the station of interest, the signals re-
ceived on the loop were ut least as strong
as those received on the beams, Some sta-
ttons off the sides of the beams were inau-
dible except with the loop. where they
were solid copy. Because | needed to
caver 4 70° “swath” in azimuth (Hawait to
Nova Scotia is 74°), this aspect of the

loop’s performance, compared to thatof a
typical beam, was very interesting,
Above ull, if sumeone needed Puerto
Rico badly enough, ke would find a way o
hear me. As | pondered these variables,
my confidence grew, There was great
promise in this enterprise. | believed!

Friends Around the World

The hours passed quickly on Delta
flight 188, and soon 1 was shaking hands
with Pedro at the San Juan Airport. §
rmused to myself that Pedro musthave been
surprised that 1 wasn’t wearing 4 strait-
jacket....

We stopped by the home of Oscar,
KP4RF, who had generously offered me
the vse of his computer for the contest.
After an hour of discussing radios, comn-
puters and “old times,” Pedro (who used
to hold the call KP4RF!) advised that we
had best set off across the island toward
Ponce, which lies at the base of “Mount
Piza,” our destination.

Meeting us in Ponce were Pedro’s
loveiy wife Ines and his junior operators
Carmen and Pedrito. The Pizas are my sec-
ond family in the Caribbean, and 1 was
pleased that the simplicity of my antenna
plans meant that there was no tower work
1o tret aver this Thursday afternoon. A tra-
ditional Puerto Rican Iunch and leisurely
conversation with dear friends were much
mere important in the grand scheme of
things.

That night, [ was sung to sleep by the
lilting “to-tweeeet” of the tiny Coqui frogs
indigenous to Puerto Rico. Their song
spunded much like a high-pitched “di-
dah,” und I smiled in bed that night, safe in
the knowledge that Nature seemed 1o be
unmy stde. It was to be a propitious weck-
end; the Coquis had it all under control!

NP£A
[ FLW FIED

O 5
1. R

The author used his tried~-and-frue FT-1000, an AEA IsolLoop mini antennq,

and the call sign and hospitality of NP4A to win in the low-power category of

the 1993 November Sweepstakes.




The Setup

Friday’s sunrise meant it was fime to
build a station from the ground up! This
normally daunting task was completed in
less than three hours, thanks to my modest
antennas,

The IsoLoop’s S0-foot RG-8X feedline
and auto-tuner control cable were uncoiled
and deemed long enough to reach the sec-
ond-floor bedroom from a small roof
tower on top of Pedro’s house (which hap-
pened to have a mast aiready mounted in-
side it!). Pedro’s helper Tony threw the
IsoLoop over his shoulder, scampered the
20 feet to the top of the roof tower and
quickly had the loop secured to the mast.
He looked down and asked, *Estamos?”

llooked up athim and said, “Yes, Tony,
we're on the air!”

Sunspots being what they are these
days, [ knew that 40 and/or 80 would be
important to this effort, so we devoted
three tower climbs to erecting the 40/80
dipole between two of Pedro’ s towers, and
a quad loop on a third. Little adjustment
was needed on the wire antennas, and by
10 AM T was taking photographs. What an
easy DXpedition!

The quick antenna installation gave me
plenty of “lazy” time Friday and Saturday.
There is no doubt that the relaxation time
ahead of the contest was in my favor, fur-
ther offsetting the antenna factor.

Sting Like a Bee...

It was 2059 UTC on Saturday, Novem-
ber 6. As I set the dial on the FT-1000D o
21.0351 MHz, [ wondered to myself, “Can
I really hold a frequency with this setup?”

At 2159 UTC I had 101 Q8Os in the
log. I was still on 21.0351, and | had a
pileup. Yippee!!!

The hours rolled by, my multiplier bell
ratg out each new section as it was
worked, und [ grinned to myself as [ noted
“Bravo” (high-power) stations | was ahead
of: K3LR, KIKIR, K4BAI, NO6UR,

KSLZO, CH?CC and KIDG. Tt was Q000
UTC, and my little antenna had provided
me with enough signal to give me my

best—and most satisfying—start ever!

Forty played great, 80 played not at all
(everyone was 4 dupe). [ looked forward
to getting back on 20 meters in the morn-
ing so I could play “giant killer” again. 1
topped 1000 QSOs before 1630 UTC,
driven by the pure thriii of it all. [ never
once had to worry about where my beam
was pointing—everyone was coming in
from all directions! And when VYIIA
called in on 40 with a little more than an
hour to gu, giving me the coveted Clean
Sweep, the multiplier bell rang and rang
and rang!

The smallest antennas 1 had ever used
in Sweepstakes produced my best CW
score ever: 1388 Q80s with all 77 sec-
tions, for a claimed score of 213,752, 1
looked up at Pedro one minute after the
contest and said, “Leave the beams at
home, boys and girls!”

The Aftermath

As [ prepared to board my flight home
Monday afternoon, Pedro looked at ine
and said, “Chip, I thought you were my
friend.”

1 was bath shocked and puzzled by such
a guestion from someone | consider my
brother. “What are you talking about,
Pedro?” 1 asked curiously.

“Ines looked up at the little Joop this
morning before we left,” he replied. “She
asked me, *Chip won the contest with this
little antenna, did he? She then told me
that she would get me [0 of them for
Christmas, and she wants furniture, 2

jacuzzi and a Jaguar! I had been thinking

about getting her a new 80-meter beam!”
Oops!

The Lessons

» The minimum requirements to be
competitive in Sweepstakes are “Pretty
Minimall”

« Antennas that “Spray” ¢an be advan-
tageous vver antennas that arc “Pointy.”

* From an emergency-preparedness
standpoint, even a simple antenna, prop-

erly conceived and tested, can do the job.
The tiny [sol.oop antenna | used was
sufficient to hold a frequency on 20 or
15 meters during the heaviest band usage
vou'll ever encounter-—the first 8ix hours
of Sweepstakes——and to provide contacts
throughout the United States and Canada.

* Being rested and relaxed is better than
being pooped from antenna work. This goes
for a contest, a fumily vacation trip where
a radio comes along, or a disaster situation
such as the aftermath of a hurricane.

» If vou can’t operate from where you
live, go somewhere else. Like Wyoming?

« When contempiating the use of mod-
est antennas, planning and study are cru-
cial to success, Reading VE2CV’y article
in November (993 Q8T probably bought
me one to two S units with the compact
loop by showing me the preferred (hori-
zontaly mounting method for my desired
takeoff angle.

« A visit with good friends, and a con-
test operation. car successtfully coexist,
“The Amateur is Balanced,” remember?

* ['m not quite sure why there is a
“Bravo” category in Sweepstakes any-
maore, Just how many contacts did vou
make with your kW and beams?

« Anyone with the proper attitude (not
necessarily the biggest arsenal) can havea
great time in a contest, The ARRL and
ather ¢ontest sponsors have not created
these competitions with the winners de-
termined in advance, which is what makes
them tun and interesting!

In Closing

Amateur Radiosporting events offer
an unparalleled chance to be creative.
Creativity is at the very heart of successful
competition, and the practical value of les-
sons fearned in the pursuit of funand glory
is considerable, Creating a seemingly im-
possible challenge is often the best way to
learn something about vour hobby—aund
about yourself.

The results may surprise you! H&%F
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Yukon DXing with Flair

If balmy fall Sweepstakes weather has you down, why not head to the
Yukon? [f the mercury plunges to —40°F, it'll still be above freezing in
your motor home—if the generator doesn't fail, that is....

Oh, and bring a radio while you're at it!

By John Reisenauer, NL7TB
1961 Norene St
Anchorage, AK 99508
Photos courtesy of the author,

he Yukon conjures visions of un-
spoiled, majestic wilderness and

square-jawed Mounties --but to us
{John, NL7TB, and Kent, NLTVD it

sides working the ARRL Sweepstakes
phone contest, we'd have more on-air time
for CW and RTTY; we also planned to try

also means DXpeditions and con-
tests. The McKenzie brothers of the
Great White North we're not—what
we are iy 2 pair of Alaska barms hell-
tent for Yukon DX adventures,
The main objective for our iatest
Y ukon excursion was to shatter our
previous YY1 records on CW and
RTTY. We took every conceivable
precaution to make sure Mr Murphy
wouldn't accompany us on this ad-
venture (he's been known to grace us
with his presence)., The antennas
were thoroughly inspected and all
connections tightened, the generator
was serviced and all the pear checked
out before we left Anchorage. We
even practiced setting up the
tribander and tower on the motor
home roof. The neighbors gave us
some peculiar looks! The only thing
we weren't sure of (besides propaga-
tion) was how the generator would
perform in extreme cold. Yukon win-
ters squeeze the life out of the land
and anything in their paths. Tem-

peratures uf ~30°F are common for
estended periods. We know from
experience!

This trip wouid be unique: Be-

The Sweepstakes scene at VY1QST. From this frozen
rest stop on the Alcan Highway, NL7TB and NL7VJ
handed rare Yukon QS0s to nearly a thousand
appreciative contesters.

30,17 or 12 meters to attempt an HF packet
link with Anchorage. We were more mobile
and in a self-contained vehicle. Qur power

somece was more reliable und our
antennas were up much higher,
g#iving ws an edge. Up here, every
bit counts!

My computer would be invalu-
able for logging, working digital
modes and generating QSL. labels.
My good friend Bill, VYTAU
(Yukon QSI Bureau Manager),
made arrangements for Kent and
me to use a “speciat”™ RAC call,
VY I1QST. We would represent our
radio ctub (the South Central Radio
Club(SCRC}, of Anchorage) forthe
first time in the Yukon. Most im-
portantly, improved equipment and
strategic planning would greatly
reduce our outdoor set-up ume, b
vou've ever assembled and installed
i tribander in below-zero weather,
you're on our frequency!

Getting There—the Adventure
Begins

We drive most of the night on
icy Alaska highways full of moose
and caribou, past great blue gla-
ciers. Atter crossing the Yukon bor-
der, our syes search the nameless
white peaks and trackless valleys
for that “perfect” spot to set up

Cold Weather Radio Gear
Hooking up radio gear and antennas in a killer deep

holts and tie off the guy ropes. Next, the mast (which is

freaze is not anvone's idea of fun! To make setting up as
wasy as possible, we took a few liberties with the hardware:

We modified our little Gushcraft tribander by pirning the
alements directly to a fabricated element-to-hoom plate
with spring-loaded clips. We also color-coded each
element-to-boom connection and marked the driven
element’s orientation. A permanent balun was mounted to
the boom, making for a quick feed-line termination. As
proven during Field Day, it only took five minutes to fully
assemble the beam, This “quick assembly” design by
KL7CC proved itself again.

From the roof of the motor home, we merely filt the
tower “top section” to a vertical position, tighten the hinge

stored inside the tower) is pushed up through the tower a
foot or 5o and the antennas are installed. We now push
the mast up about five more teet and lock it in place. The
entire aritenna installation is déne in less than 20 minutes.

Our coax cables are rolled in 5-foot-diameter coils and
stored in the BV until it's time to hook up the antennas.
The insulation on cables, especially coax, can crack and
break in cold weather if not propetty handled (a lesson
learned from a previous trip).

Qur “inside” equipment included the following:
FT-757GX|t and FT-747GX% HF transceivers, an $B-220
linear amplifier, a laptop computer, a KPC-3 TNC and
KL7Y's 5-kW generator.
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vatnp. We prefer to camp along the Alcan
Highway somewhere close to the border
(plan A)where we can spread out the anten-
nas and not worry about generator noise, ff
the snow is deep, we’ll park in [da’s Motel
and Cate parking lot (plan B) in Beaver
Creek, 25 miles “inland.” Ida's establish-
ment has seen guite a bit of ham activity
over the years (including three previous
Sweepstakes operations: NL7TB, NL7VI/
NL7TB and KL7Y)—it's a DX oasis in an
otherwise hostile environment!

We find a rest area one mile north of
Ida's that suits us just fine. In the sprawl-
ing, isulated Yukon Tercitory. there are only
a handful of hams. Now, 450 miles from
home, there are two more,

On the Air—a Trial Run

It's 1900% November 18, and we’'re
working 20-meter C'W from the frigid
Yukon as VYIQST. First in our log is
K6YQO. The beam and dipoles are aimed
toward the Midwest as the pileup starts—
we hit pay dirt! The many months of intense
brainstorming are now reality. The long-
awaited feeling of accomplishment is al-
most indescribable, [f you've ever been on
an exciting DXpedition, you know the fecl-
ing. Being on the cmly permanent road into
Alaska adds ro the excitement.

Our fiest DX is PY2EVN. Later, we
switch to 20-meter RTTY and work
NSTVN, N3SYIK and many others.
JA3DLE/L is our first RTTY DX, Two
hours ater, 20-meter phone is buzzing with
news of VY1QS3T. Big pileups are now
monster pileups. At times, we hear only a
“roar”-—only the “tail-enders™ are getting
into our log. When it rains, it pours!

QOur first 80-meter contacts are with fel-
low SCRC buddies in Anchorage and
Whitehorse (KL7CC. KL7HF, KL7Y,
KL7D, NL7C and VY 1AL on skeds. Qur
second attempt on an HF packet link to
NL7C's DX PacketCluster (via KL7CC’s
temporary gateway i Anchorage) is suc-
cessful on 40, then later on 80 meters, We
“spot” vurselves and link with VYTALU in
Whitehorse,

The temperature is 10°F when we make
camp at 6 AM, and at 9 AM, it's dropping
again. I"m surprised to hear WA4NTM say,
“I"ve been looking for the Yukon for 15
years” as we hand him his 579 report! I
don’t have the heart to tell him we had
worked three VY1's from here already,

Somewhere between a Midwest pileup
and a sudden burst of wind, a Royal Cana-
dian Mounted Police (RCMP) truck pulls
up next to us. We're parked in a rest area
just 20 feet oft the Alcan Highway, remem-
ber? [ have visions of Kent and me taking
down the antennas...our trip going down
the tubes.

I welcome the RCMP officer inside and

offer him a cup of coffee. 1 also beat him to
the punch with, "I suppose you're wonder-

“Inside” VY 1QST.

If the authors look as though they
“froze” for the camera, well, that's
not far from the truth.... Temps in
VY1-land—even in November—

routinely plunge to —40°F at night!

ing what we're doing here,” as he eyes our
equipment. We explain the importance of
hain radio {we should be politicians!) and
that we represent our Alaska Radio Chib
and the Yukon Territory in an important
contest. Tdidn’t hesitate to mention that this
is an anoual outing.

The officer asks how long we'H be here
and if all that “noise™ (Kent turned up the
volume on the rig) was for us. Even though
the “roar” of the pileup doesn’t impress
him, he says, “Have a good time” as he
shakes his head and leaves. You can imag-
ine our relief!

Day two sees some short openings on
17 meters, which we don’t hesitate to take
advantage of. WATZWT and NTDN are first
in our CW log, followed by KC60OWG and
severdl others on phone. Fifteen and 20
meters continue to be hot on and off all day
“up here.” Many JAs and all US call areas
are in the log.

The JAs are 87 off the side of our beam,
and we s¢e no reason to change direction
now, We receive many “10 over 897 re-
ports, and some “20s!” What’s a winter ra-
dio trip without humor? We joke about be-
ing at least a hundred miles in any direction
from the nearest stoplight. Numerous times
we hear, “You guys must be crazy—but we
like what you're doing.” Kent and 1 shake
our heuds in agreement and give each other

the thumbs up—QRZ!
The most commonly asked guestions

are, “How cold is it there?” and “Will vou
be vn fur the Sweepstakes phone contest?"”
Thave ashort contact with my friend Butch,
NN2T, to assure him we were /VY1 and
where to find us in the contest. He says,
“Caught your many spots on New Jersey
packet—you guys are big news.” Packet
radio is definitely an insurance policy for
us! WI6GQM couldn’t believe how loud we
are and that he has worked the Yukon!

Just two operators and little sleep make
for “long days.” We take turns napping,
refueling the generator, cooking and doing
dishes when the pileups die down. We care-
fully monitor the fuel requirements of the
generator-—we don’t want to lose our com-
puter logs to an unplanned outage. We cook
simple meals and use paper piates to mini-
mize our radio down time. The most incon-
venient of times are outside “nature calls,”
especially when it’s a crisp 38° below zero,
A closely monitored thermometer is at-
tached to a feed line just outside the rear
window of the RV (our operating position
faces the highway).

The Contest Begins!

It's day number three and we are primed
and ready for Sweepstakes—this is why
we're here! We're trying to start the contest
with fresh throats by not working a lot of
phone before the contest—aone of us accom-
plished that! By some stroke of luck and
much relief to Kent, [ manage to regain my
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“You're u dupe-—
fean’t befieve |
just tarned down

the Yitkou'"

voice two hours before the contest,

Our big generator is draining nearly
etght galions of fuel perday: We don'thave
enough to get us through the contest, Kent
sets off on foot to Beaver Creek. vne mile
down the road tit’s 22 below zeru, a tairly
nice day in these parts) with a five-gallon
gas can in each hand, Later, while cooking
breakfast, 1 see him stowly trudging toward
the motor home with the precious fuel. Do
i feel guilty? Not!

Many hains chase us from band to band
to add VY 1QST to their logs. The best band
conditions for us during Sweepstakes are
on 15 and 20 meters. At contest time it's
—~2R°F and the wind is rocking the motor
home when we pick up muitipliets for the
Yukon and North Dakota (contacts | and 2,
thanks VYTAU and WOVY for standing
hy), Later on, WdMYA had us repeat his
exchange: He's so excited that he dumps
his cornputer! ABSYL asks. “Ts it sfill
~28°F7” Only five hours into the contest,
283 Qs under our belt, we need seven multi-
pliers for a elean sweep.

O B0 meters it's VETSZ with “thanks
fora clean sweep”™—we’|] hear that a lot in
the hours to come, A bit later we work the

Anchorage gang on XU meters for contest
points. 1£'s pow almost —0°F and we are
becoming concerned. The motor home's
gngine runs all the time now; the tempera-
ture gauge barely crests the “cold™ mark.
The propane farnace in the RV is hardly
keeping us warm, What wus once 1 two-
man DX team (one at the mike and one at
the computer} is now a solo eftort: One of
s rmust tend to the heuters.

We eventually run out of propane for the
furnace, su we have to rely on the vehicle’s
heater (more QRM on 40 now) and two elec-
tric heaters, We run the amplifier at half
power as the generator hovers near maxi-
mum load, The heaters (1500 W euch)
barely keep up,

ay Four

A small but noficeable warming trend
greets us this morning, our tourth day in our
“rest area DX carmp.” It’s only ~25°F now,
and the Northern Lights are in full view as
[ refuel the generator.

Throughout the day we’ll see the bands
fade in and out many times. We tune end-
lessty on different bands looking tor Puerto
Rico. Searching for KP4 cuts into our Q50
count, but 1t’s the only section we need for
s clean sweep. By 10 AM, 15 meters is hot;
we know that KP4CZ is on.

The heat wave has pushed the termpera-
ture up to a balmy —15°F. Maybe we’ll see
warm weather when the antennas have to
come down later, By 11 AM, [0 meters is
wide open, We find only a few stations that
wehaven't worked on other bands, We drop
te 15 meters and do our “hunt and pounce”
thing on new stations. ABBHEQ says,
"You're a dupe—I can’t helieve 1 just
turned down the Yokon!™

All bands crash an hour before the con-

NL7VJ dutifully checks the 5-kW generator. It's not running hot at =38F! Note the stop
sign at the entrance te the Aican Highway.

It luck was with vou this past 'phone
Sweepstakes, you have one of these in
your Q5L card collection.

test ends. We're exhausted and our fuel
supplies are running low. It’s time to pull
the plug on eur VY1 operations. We enjoy
a little 2-meter banter on our H-Ts while
taking down the antennas. [t’s —10°F, and
it's time to head for civilization (well,
Anchorage, that is!).

It’s History

We worked hard for our 15004 Qs 1930
contest Qs— missed Puerto Rico for the
clean sweep... t and had a great time! Sev-
eral times during our four-day operation we
experienced many DX runs of 50, u few of
10 and a couple of 200 or su. We averaged
about 20 Qs an hour overall, 39 during the
contest. 1 know this s no big deal down
south, but “up here,” under entirely diffir-
ent condrtions, it's our best rate in years,

In the stillness of this pristine wilder-
ness. the feeling of solitude can be over-
whelming. At times, the Northern Lights
gave such a spectacular performance we
cauld enly wince in awe.

Although there’s no T-shirt shop to
prove it, we again made Beaver Creek the
“I3X Hotspot of the Yukon!” We'd like to
thank all the “professional™ vperators who
stood by when usked, contacted us, spotted
us un packet. ur supported us in any way. |
s pleased to find my mailbox stufted with
VYTQST QSL curds when ¥ arrived home!
Another Yukon 12Xpedition is history!

Speciul thanks to Bill, VYTAU: Jim.
KL7CC: Dan, KLY Jim, NL7C; and Del,
KL7HF-=vour support contributed to our
silceess! N&FT



Soon, turning on your car radio may involve a lot more than
sampling local AM and FM stations. When digital
audio broadcasting—inexpensive,

nationwide, CD-quality
music, talk and data via
satellite—is unveiled, dial
surfing may never be the same.
Will your {ocal stations survive?

8y Kirk Kleinschmidt, NTQZ

QST Assistant Managing Edito
Photos courtasy of CD Radio, Inc

A we near the end of the 20th century,
S the march of technology is progress-
ing at a relentless, unprecedented rate, As the
curve gets steeper and steeper, new technol-
ogy pushes aside the old, The older players
scramble to keep their long-established turf,
and the new players look for ever-new ways
to sidestep the status quo. The result is a
“techno turf war.” the scope of which we can
still only imagine.

‘The tuef war and technology discussed
here concerns digital audio broadcasting
(DAB), alsv called digital sateltite broadcast-
ing (DSR), digital satellite radio {DDSR) and
a host of other nicknames. (For a closer look
at a related turf war, see “Cellular Radic and
the Maodern Amateur™ by Norman Stone,
WGIC, in March 1994 QS8T. 1°s about the
race to provide second- and third-generation
cellular telephone services in the multibillion
dollar US telecommunications arena. Much
of the technology examined in detail in
Stone’s article is refevant to DAB and DSB.)

Broadcasting: Pretty Much the Same—
Until Now

Before we dive into new broadcasting
technology, this is a good time to remember
that broadeasting—whether AM, FM or TV,
domestic or interpationai—has remained
conceptually unchanged. from its earliest
days.

Technology has kept pace, but prior to the
relatively recent appearance of digital trans-
mission modes, almost every broadcast trans-
mitter around the globe emitted an analog
AM or FM signal (TV uses both).

The new digital modes, most of which are
similar to the spread-specirum and time-do-
main multiple-access {TDMA) techniques

being tested for second-
and third-generation celiu-
lar telephone systems, offer
CD-quality sound and the ability to
compress and multiplex many stereo pro-
grams on & single “channel,” This new tech-
nology will likely replace conventional
broadcasting in its entirety sooner or later,

In the interim, however, designing, build-
ing, testing and legislating digital broadeast-
ing systems is a “wild, wild west,” full of
intrigue, secret deals and megadotlar specu-
lation!

DAB and DSR: How They Work

There are two main branches on the DAB
tree, and each uses related technology. The
first branch is CD-quality digital radio deliv-
ered to your car or house directly via satel-
tte. The secand involves existing terrestrial
broadcasters switching to digital trans-
mission systems, exclusively, or in addition
to conventional AM or FM transmissions,

Car Radio Via Sareflite

This is the original DAB concept: One or
more high-power geosynchronous satellites
heams CD-quality stereo signals directly to
your house or car.

Four US vompanies have petitioned the
FCC to allow them to set up DSB operations.
Each would use one or more satellites to blan-
ket the US with digitally compressed (using
spread-spectrum andfor TDMA transmission
technigues) music and talk programming,

in the US, $-band frequencies from 2310
to 2360 MHz are sought; overseas, the use of
two other bands is planned, one near 1500
MHz, another near 2500 MHz.

The FCC is considering the four propos-
als, but has not given its go-ahead to any of
the petitioners. Technical standards, rules
aml regulations For the new broadcast

service,
and political .
considerations
have slowed the pro-
cess, -

('D Radio Inc, in Wash-
ington, DC, is one of the four com- %
panies applying to the FCC for permis-
sion to begin operation. CD Radio Systems
(a division of CD Radio [nc) President
Robert Briskman says his company, which
was first in the FCC-application race. would
feature 30 CD-guality music channels
beamed to all parts of the country via two
satellites.

According to Briskman, the benefits
woulid be manry: no commercials, nationwide
coverage and diverse, commercial-free pro-
gramming. Some of these henefits are al-
ready available in metropolitan areas; with
IDSB, they'd be available in rural areas, too.

“Users wolld be able to subscribe to our
service for five to ten dollars u month,”
Briskman says, “and the cost for a satellite
receiver for yourcar should be about $250, in
mass production,” The antenna? it’s the size
of an Bisenhower silver doflar! (See photo
above,i

Because the recelving antennais sosmall,
the satellite has to put out alot of power. CD
Radio Systems Vice President Richard
Cuoperman says his company’s space-borne
transmitters would pump out about a kilo-
watt each—into high-gain antennas—for an
EIRP of nearly a megawatt!

Rriskman assures ug that the technotogy
to build the satellites is already available.
“The cust to build and launch two satellites
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and maintain initial support services is ex-
pected to total about $480 million,” he savs.
Costs for the three other companies’ systems
range from $400 million to 3800 million.
1Two cable TV-bhased digital music ser-
vices are already in uperation. Subscribers,
according to a recent column in GMANI, al-
ready cxceed 20 million. The OMN/I column
»ays that more channels and more cable-de-
livered digital audio services are planned,)

Eurcka 147: a Hybrid Svstem

Favored by Canada and European coun-
tries, Burcka 147 is a DSB system with a
twist: In addition to direct-to-vehicle trans-
missions, signals will be received by ground-
based repeaters, which will rebroadeast the
C’D-quality programming in a more cunven-
ttonal manner. (Many of the countries inter-
ested in Eureka 147 are leaning toward using
it for terrestrial dipital broadcasting ser-
vices.)

The European-developed system uses a
6-MHz-wide. spread-spectrum signal that
contains up to 20 CD-quality stereo pairs,
Because the signal is spread spectrum,
ground-based repeaters can uperate un the
same frequency, keeping things simple.

Terrestrial Digiral Broadcasting

The more down-to-earth varitant of DAR
would allow existing AM and M broadcast-
ers to keep things “business as usval"—with
the addition of a digitul stecev signal “under-
neath™ their existing analog signals,

The technology that makes this possible
is called in-band on-channel (IBOC) or in-
band adjacent-channel (1BAC). A very weak
digital spread-spectrum signal is transmitted
underneath (IBOCT) or alongside (IBAC) an
existing AM or FM signal.

The digital signal is so weak and spread
out that conventional receivers never know
1’3 there. but receivers designed to recover
the digital data reproduce it fust fine. With
the tonch of & button vou can switch between
the analog and digital “programs.”

In addition to providing & higher-quality
stereo signal, spread spectrum IBOC and
[BAC digital systems also offer greatly in-
wreased protection from fading and muitipath
distortion—an important consideration for
terrestrial broadcasters, who have to deal
with tall buildings. uneven terrain and so on,

The benefits of digital radio are not uni-
versal, however. Two potential challenges
are fading and signal Jegradation. When
analog FM signals become weak, they
steadily degrade with increasing distance;
the signals gets “noisy.” With digital sig-
nals, degradation is ahrupt: One second
everything's fine, then—poof-—the signal is
gone! In fringe areas, a digital signal could
vapidly pop in and cut. Imagine someone
turning your radio on and off as fast as they
vafl, and yvou'll get the idea.

YOA/NASA/JPL: An Experimental
DSR Research System That Works
Right Now!

By now vou're probably thinking,
“Wouldn't it be nice if someone had a DSR

28 M5%

Tomorrow's digital radio receivers will add a new dimension to automotive audio—in
sight and sound!

test system that works?” Well, thanks to co-
vperation among the Voice of America,
NASA and the let Propulsion [.aboratory,
yuu ¢an wonder no longer,

Starting several years ago, spurred by the
YOA’s desire to explore leading-edge short-
wave radiv broadeasting systems, the three
agencies got together to set up an experimen-
tal DSR system using time on a NASA track-
ing and data relay satellite,

Operating near 2 GHz, power levels with
the test satelbite are Jower than those reguired
for future commercial systems, but initial
tests were successful using the 7 watts of
power and 4 narrow spot beam from the
NASA bird.

YOA Broadeast Satellite Programming
Manager Don Messer says it's important “to
remember that the VOA is not designing an
operational system. We’re not in competi-
tion with any existing companies. Evervone
can benefit from our experimental work.”

The VOA/IPL test system ts based on
modern digital broadcasting technology, 1t
uses a “narrowband” 200-kHz-wide QPSK
signal for each CD-guality stereo channel.

Ag part of the project, two years ago,
VOA/NASA/IPL developed a prototype sat-
ellite receiver for future use in cars and even
tabletop radios: The VOA/IPL Digital Sound
Receiver is now being tested,

As with most digital audio systems, audio
quality can be varied by reducing or increas-
ing the signal’s data rate.

Testing: The Race is On!

All of the DAB/DSR systems discussed
here, und several others, ure being evaluated
at the NASA Lewis Research Center in
Cleveland, Ohio, Heading up the tests is
Thomas Kelier, former vice-president of eu-
gineering for PBS.

The tests could be tinished as early as the
fall of this year. H’s expected that two tech-
niques wiil emerge as the winners, at least
for US markets: one terrestrial, one satellite.

Axs the finish line draws near, companies
are jockeying for the home stretch position,
tweaking and tuning their systems. There's a
{ot of money riding on the outcome.,

Timelines and Political Molasses

I"ve stuyed away from mentioning exactly
when all of this new technology will be avail-

abie, because the answers to those questions
are often more political than technical.

‘When DSR became feasible several years
ago, local broadcasters, under the banner of
the National Association of Broadcasters,
threw a fit. Nationwide CD-quality radio, the
NAB said, would leaptrog the existing broad-
cast industry, eroding markets and creating
chaos.

When it contes to 1BOC and 1BAC tech-
niques, however. the NAB is more embrac-
ing—no doubt because those digital systems
would ride along with local broadcasters’
signals, creating new revenue sources, main-
taining local involvement. and so on.

CD Radie Systems President Robert
Briskman disagrees with the NAB's outlook
on direct satellite broadeasting, foreseeing a
“peaceful coexistence,” much like the rela-
tionship between local TV stations and fee
programmers such as HBO.

*You would tune to local stations for
funmy DIs, lacal news and sports, and so on,”
he says, “and vou would listen to your favor-
ite CD-quality sateflite music channel as your
interests demand.”

So. although the new technology has been
successfully demonstrated, industry experts
say it will be at least (997 (and probably
fongery before you can go to your local car
audio store and pick up a DAB/DSR/AM/
FM/Cassette super radio,

And, as if the wait’s not long envugh, in-
ternational political challenges loom on the
horizon: Many countries are planning to
implement DAB/DSR technologies un vary-
ing frequencies that may be incompatible
with established radio services of neighbor-
ing countries,

Thanks

Putting together even this introductory
article on DAB/DSR would have been almost
impossible, without the help of many indus-
try experts. In addition to those yuoted in the
article, I'd like to thank John Reiser, WQ4L,
of the FCC's Mass Media Bureau; consultant
Ed Reinhart; Capital Cities/ABC Engineer-
ing VP Al Resnick, K3PXR: and Paul
Rinaldo, W4RI, the League’s Technical
Relations Manager.

And by the way, I sure hope the “light

jazz” channel stays in the DSR channel

roster, Hint, hint! 1.5 )



Key Components of Modern
Receiver Design—Part 1

Today’s Amateur Radio receivers routinely achieve performance
untouched by earlier generations of ham gear. Can our already
excellent equipment be improved still further? |

By Dr Ulrich L. Rohde, KA2WEU
52 Hillerest Dr
Upper Saddle River, NJ 07548

r I ’1he fact that many presentations have
dealt with receiver capabilities and
improvements over the years might

seem to imply that all receiving preblems
have been solved and that the technology is
mature. On the other hand, a look at the
components actually used in the front ends
of current receivers by ditferent manufac-
turers indicates that just the oppositeis true.
While improvements have been made in
mixers, amplifiers and syathesizers—and
from a systems point of view there have
been some subtle implementations of indi-
vidual circuits—there is still work to be
done! How else can one explain that differ-
ent receiver designs—with similar block
diagrams, and brought to market with the
best of intentions—sound different on the
air?

Modern ham equipment seeks to
achieve high dynamic range in relatively
standard, seemingly well-established
ways. Nonetheless, [ have discovered that
it’s useful to reevaluate the definition of
dynamic range, and how AGC and gain dis-
tribution affect it. As part of this discus-
sion, | will show how to overcome the ef-
fects of a form of intermodulation dis-
tortion long thought unimportant in ham
circles—a species of RF IMD that notice-
ably degrades reception even in high-end
Amateur Radio MF/HF transceivers.

Likewise, we may benefit by revisiting
the influence of oscillator phase noise on
dynamic range, and the well-known inter-
dependence of fast PLL settling time and
phase noise. After discussing my findings,
twill propose a hybrid synthesizer arrange-
ment—a DDS-driven PLL system—und
show how commercial CAD can now accu-
rately predict the S5B phase noise of oscil-
lators and provide the ability to optimize it.

Dynamic Range Types and Issues

There are several types of dynamic
range. The first one, and probably the easi-
est to understand—“AGC range”—con-
cerns whether areceiver is capable of main-
taining a constant audio output level over a

large input-signal amplitude range. The tra-
ditional school of thought requires AGC
actionto commence at 1 or 2 UV, leading to
a condition where signals that produce an
excellent signal-to-noise ratio may show
absolutely no S-meter indication—a most
undesirable effect. The reason for this is
inappropriate receiver gain distribution—
generally, a lack of gain at the second IF.
Maintaining constant audio output must
involve gain control at the receiver’s sec-
ond and first 1Fs, and possibly even at its
input. I will address this issue later,

Intermodulation-Distortion D'vaamic
Range

The output of a linear stage tracks the
input signal decibel by decibel, with every
[-dB change in its input signal(s) corre-
sponding to an identical 1-dB output
change. This is the stage’s first-order re-
sponse,

Because no device is perfectly linear,
however, two or more signals applied to it
intermodulate to some degree, generating
sum and difference frequencies. These
intermodulation distortion (IMD) products
occur at frequencies and amplitudes that
depend on the order of the IMD response as
follows:

* Second-order IMD products change
2 dB for every decibel of input-signal
change.! and appear at frequencies that re-
sult from the simple addition and subtrac-
tion of input-signal frequencies. For ex-
ample, assuming that its input bandwidth is
sufficient to pass them, an amplifier sub-
jected to signals at 6 and 8 MHz will pro-
duce second-order IMD products at 2 MHz
(8 - 6) and 14 MHz (8 + 6).

« Third-order IMD products change
3 dB for every decibel of input-signal
change.? and appear at frequencies corre-
sponding to the sums and differences of
twice one signal’s frequency plus or minus
the frequency of another. Assuming that its
input bandwidth is sufficient to pass them,

INotes appear on page 32.

an amplifier subjected to signals at 14.02
MHz {f;) and 14.04 MHz (f,) produces
third-order IMD products at 14.00 (2f) —
£, 1406 (2f, ~ f1), 42.08 (2f; + f») and
42.10:(2f, + f1) MHz. The subtractive prod-
ucts (the 14.00and 14.06-MHz products in
this example) are close to the desired signal
and can cause significant interference. This
is why our receivers’ third-order IMD per-
formance is so important.

It can be seen that the IMD order deter-
mines how rapidly IMD products change
level per unit change of input level. Nth-
order IMD products therefore change by n
dB for every decibel of input-level change.

IMD products at orders higher than three
can and do occur in communication sys-
tems, but the second- and third-order prod-
ucts are most important in receiver front
ends.

Intercept Point

The second type of dynamic range con-
cerns the receiver’s intercept point, some-
times simply referred to as intercept. Inter-
cept point is typically ineasured by
applving two or three signals to the antenna
input, tuning the receiver to count the num-
her of resulfting spurious responses, and
measuring their level relative to the input
signal.

Because a device's IMD products in-
creage more rapidly than its desired output
as the input level rises, it might seem that
steadily increasing the level of multipie
signals applied to an amplifier would even-
tually result in equal desired-signal and
IMD levels ut the amplifier output. Real
devices are incapable of deing this, how-
ever. At some point, every device over-
loads, and changes in its output level no
longer egually track changes at its input.
The device is then said to be operating in
compression. Pushing the process to its
limit ultimately leads to saqturation, at
which point input-signal increases no
longer increase the output fevel.

The power level at which a device's
second-order IMD products equal its first-
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Figure 1—A linear stage's output tracks its
input decibel by decibel on a 1:1 siope—
its first-order response. Sacond-order
intermodulation distortion (IMD) products
produced by two equai-fevel input signals
{*iones™ rise on a 2:1 slope—?2 UB for
every 1 dB of input increase. Third-order
IMD products likewise incraase 3 dB for
avery 1 dB of increase in two equal tones.
For each IMD order n, there is a
carresponding intercept point 1P, at which
the stage’s first-order and nth order
products are equal in amplitude. The first-
order output of real amphifiers and mixers
falls off (the device overloads and goes
into compression) before IMD products
can intercept it, but intercept point is
nonetheless a useful, valid concept for
comparing radio system performance. The
higher an amplifier or mixer's intercept
point, the stronger the input signals it can
handle without overloading. The input and
output powers shown are for purposes of
example; every receiver exhibits its own
particular IMD profile. (After W. Hayward,
Introduction to Radio Frequency Design,
Figure B.17)

order output (a point that must be extrapo-
lated because the device is in compression
by this point) is its second-order intercept
point. Likewise, its third-order intercept
point is the power level at which thicd-
order responses equal the desired signal.
Figure | graphs these relationships.

Input filtering can improve second-
order intercept point; device nonlinearities
determine the third, fifth and higher-odd-
number intercept points. in preamplifiers,
third-order intercept point is directly re-
lated to de input power; in mixers, to the
local-oscillator power applied.

Intercept point can be confusing be-
cause it can be specified in terms of input or
output power. Intercept point should be re-
ferred to device outpur because that's
where the trouble occurs, but input inter-
cept is commonly given. Therefore, if an
amplifier or a mixer has a particular inter-
cept point—let’s say +30 dBm at 10 dB
gain—and then its gain i1s increased by an
additional 10 dB, its dynamic range de-
creases by the amount of the gain.

A good example of this confusion is the
highly acclaimed Plessey SL6440C active
mixer, DeMaw and Collins® evaluated this

30 O5F=

device with 200-L iuput and output termi-
nations. Their findings were based op a de-
vice gain of 8 dB, maximum, and an output
intercept point of +30 dBm. By the time the
SL6440Cs output impedance is raised to
1.5 kf2 on each collector, afl other things
being equal, its intercept point deteriorates
to about +10 dBm. The additional gain fu-
vors the intermod products, degrading the
intercept point by 20 dBm and destroying
the mixer's dynamic range. It's theretore
highly desirable to keep mixing and ampli-
fication functions separate—mixer first,
amptlifier second. A smart way to accom-
plish this is to pot a crystal filter between
the two to band-limit the spectrum. and
thus the signal power, applied to the post-
amplifier. More on this concept later.

Blocking and Desensitization

Because of its noise sidebands, a
receiver’s synthesizer mixes adjacent-
channe! signals into the IF chain as noise
eventhough the signals themselves fall out-
side the IF passband. The result is a degra-
dation of receiver noise floor known as
Blocking or desensitization.*

In addition, synthesizers are frequently
dirty—spectrally impure—specifically if
complicated mix and divide arrangements
are used. Even most modern direct digital
synthesizers do not take advantage of con-
figurations that minimize unwanted spuri-
ous response, In this article, [ will look ata
way of drastically improving a synthe-
sizer’s output purity while reducing costs
at the same time,

Tone Spacing and Measurement Results

Dynamic-range characteristics that in-
volve two or more signals also depend on
the signals’ frequency spacing. In the stan-
dard case, where the desired, low-level sig-
nal is bothered by a stronger signal, a
receiver’s performance drastically varies
as a function of the spacing between the
two. Most receiver measurements of this
type are conveniently done at a test-signal
(“tone”) spacing of 20 to 25 kHz. Real life
is often not so generous! Strong signals
may be spaced only a few kiloheriz apart,
and the receiver’s first-IF (“roofing™ crys-
tat filter (say, 15 kHz wide) does not pro-
tect the second mixer as a much narrower
filter, like the 2 to 4-kHz units commonly
used for $3B, would do. In a radio using a
15-kHz first-IF filter and a 2.5-kHz sec-
ond-IF filter, the second mixer must there-
fore digest the signal energy in 2.5 kHz of
spectrum invisible to circuitry after the
second-IF filter, The wider roofing filters
(Figure 2) used in some amateur equipment
makes life even harder for the second
mixer.

The standard AGC approach derives its
control voltage from second-IF energy and
does not even acknowledge the existence
of these signals. The current trend to re-
place IF stages with digital signal process-
tng will aggravate this situation even more
because A-to-D converters do not respond

gracefully to signals that exceed their dy-
namic range. AGC attack time can there-
fore be particularly critical in DSP-
equipped receiving systems even it the
AGC range is otherwise adequate,

How to Deal with These Issues

What Do We Find

Is the receiver’s AGC, selectivity and
gain distribution proper? Figure 3 shows
the front-end and IF block diagram of area-
sonably standard transceiver design—that
of the recently introduced Kenwood TS-50
transceiver. The fiest IF stage of its receiver
{TX-RX Unit Q17, a 35K121 MOSFET)
receives AGC, but that this AGC is derived
from the output of the radio’s second-IF
chain. For the reasons described earlier,
this system cannot protect the TS-50"s sec-
ond mixer from overload caused by signals
inside the reofing filter passband and out-
side the passbands of the switchable filters
that head its second IF. A further drawback
of this AGC method is that Q17°s third-
order intercept point worsens as its gain
is reduced—a characteristic intrinsic to
MOSFETS that are gain-controlled in this
way. Using a differential amplifier or PIN-
diode attenuvator as the gain-controlled
stage would avoid this.

Radios constructed along similar lines
often suffer from:

* Insufficient AGC range. Listen to a
full-carrier, double-sideband AM signal,
modulated at least 50%, at a level of
{00 mV or more. You will likely hear dis-
tortion because many recejvers’ AGC cir-
caitry run out of control range by the time
incoming signals reach this level,

= Overload related to insufficient AGC
if a 20-mV signal that appears 5 kHz away
from a properly tuned-in CW or SSB signal
falls inside the roofing filler passband and
outside the second-1F filter.

» Desensitization caused by LO spuri-
vus signals and phase noise, which can
allow strong nearby carriers to raise the
receiver noise floor. Does your all-band
transceiver allow you to tune to an input
frequency of 3 or 10 kHz instead of
500 kHz or higher? Interesting time and
standard-frequency signals can be received
below 50 kHz, but designers of receivers
and transceivers usually disatlow tuning

=30 ~3 -0 IF +10
Canter

Relative Fraquency (kHz}

+2¢ 430

Figure 2-—Signals that tall within the
passband of a receiver's roofing fifter
{shaded and unshaded zones under
curve) but outside the passband of
subsequent narrower filters (unshaded
zone) can ovetload the cirguitry between
them,
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Figure 3—In keeping with general practice in Amateur Radlo transceivers, Kenwood's TS-50 applies only second-IF AGC to.amplifier
stages between its roofing and second-IF filters.

below 100 kHz because of their limited
synthesizer purity. Your radio’s firmware-
set lower tuning limit directly reflects how
“good” its synthesizer really is.

The Right Approach
Distributed AGC

Figure 4 shows a partial block diagram
of a receiver with distributed AGC that in-
cludes second-mixer overload monitoring.
One AGC loop operates at the front end and
protects the input stage with un electroni-
cally controlled attenuator. In most radios,
this attenuator is smanually operated from
the front panel and offers a gain-reduction
range of perhaps 30 dB in 5, 6 or [0-dB
steps. Many operators find its use some-
what confusing because it changes the
S-meter indication. Modern microproces-
sor-controlled radios should be capable of
selecting the proper atienuation level and
correcting the signal-meter indication ap-
propriately.

Signal-Strength Metering

S-meter calibration, indication and use
have long been somewhat emotional is-
sues in Amateur Radio. 1 strongly recom-
mend that we redesign our signal meters
along the lines of those used by our profes-
sional colleagues, calibrating them from
~20dBPY (0.1 0V in 50 82) to +100 dBRY
(100 mV in 50 Q)—a 120-dB range. Such
4 system requires that a receiver's AGC
sysiem have enough pre-detector gain so
that the AGC aperates on IF noise alone.
Note that, per Table 1, -20dBPV isclose to
the extrapolated definition for SO of ubout
0.07 pv >

Aside from its objectivity, this arrange-
ment offers the advantage of ullowing true
comparisons between signals, and accurate
system-parameter measurements (sach as
antenna front-to-back ratio, useful charac-
terization of which is all but impossible
with most S-unit-based signal indicators).

In addition to good second-1F AGC and
controllable input attenuation, implement-
ing a 120-dB-range signal meter in a multi-
conversion receiver requires AGC at the
radio’s first IF. Previous attempts to do this
were based on PIN-diode attepuators und
have not been followed through by many
designers.

The major drawback of the diode-

Table 1

S-Unit Equivalentis Based on
§9 =50 uVin50Q

89 50 pv

s8 25 pv

87 12.5 pv
58 6 uv

85 3V

54 1.3 pv
53 0.75 pv
52 0.3 pv
51 0.15 uv
S0 0.07 pv*

*Extrapolated from S1 value; see text and
Note 5.
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Figure 4—This receiver block diagram includes two AGC loops—one driven by first-IF
energy that is band-lmited by the roofing filter, and another driven by second-IF energy
band-limited by the optionat secand-IF filters. The first loop controls a PIN-diode pi
aftenuator ahead of the first mixer; the second loop controls second-IF amplifier siagaes.
A microprocessor adjusts the time constants of both loops so that time delays introduced
by the filters do not cause AGC oscillation. For clarity, this block diagram omits the input
filtering (to the left of RF iInput) necessary for a practical system.
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attenuator approach, besides its cost, is that
an attenuator’s noise figure equals it in-
sartion loss. Assumingthat suchasystem’s
AGC cumes from a single AGC detector
fusually at the end of the second {Fin multi-
conversion receivers), sophisticated con-
trol circuitry 1% needed to adjust the
system’s AGC time constant as different [F
filters are selected. Otherwise, the varying
time delays contributed by different IF fil-
ters may cause AGC instability,

Independent First-IF AGC

'The correct solution to this problem is
an additional AGC loop that operates en-
tirely at the first IF. A monitoring stage
samples the second mixer’s input level and
applies AGC t0 gently attenuate signals that
would otherwise overdrive the second
mixer. Although this may limit the maxi-
mum signal-to-noise ratio achievable by
wanted signals, it alse cleans up inter-
modulation problems that would otherwise
vecur, Properly implemented and operated
in conjunction with good second-IF AGC,
independent fitst-IF AGC like this can
largely free us of the receiver-generated
intermod products we afl too often experi-
ence on the air.

Some Comments on Switching Diodes

The receiver sections of amateur
MFE/HF transceivers generally use diode-
switched front-end filtering. The switch-
ing diodes used have low junction capaci-
tance and can typically handle medium de
levels (10 to 100 mA). These characteris-
tics ure tmportant because we want these
diodes to contribute minimal loss when
turned on and leak very little RF when
turned off.

The two-tone, third-order IMD dynamie-
range iesting routinely done to amateur
transceivers s&ems to point up no weakness
in these switching diodes. In real life, how-
ever, a huge number of signals simulta-
neously appear at a transceiver’s antenna
connector, Periodically, their voltages all
sum in phase, producing, for short dura-
tions, enough voltage to change the bias of
the diode at the input of the filter in use.
This causes intermodulation distortion-—
penerally, second-order IMD. This is ironic
for two reasons: First, this diode-generated
IMD generates exactly the interference
the filters switched by the diodes are sup-
posed to prevent! Second, Amateur Radio
equipment reviews have long let second-
order tront-end IMD go unmeasured be-
cause we have long assumed that our
radios’ tront-end filtering reduces this
IMD to a nonproblem. Later in this article,
I will present measurement results that
prove that second-order IMD is 4 very real
problem today.

The best way to avoid switching-diode
IMD is to switch the filters with relays in-
stead of diodes, and military and commer-
cial gear generally take this approach. Re-
lays are costly, however, A less expensive
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Figure 5—Typical second-order IMD (A)
and cross-modulation distortion (B}
responsas of AF PIN diodes. Cross-
modulation distortion, an effect also long
untested in most Amateur Radio
equipment reviews, is particulariy
important in these days of superpower
shortwave broadcasters operating 1n and
adjacent o Amateur Radio bands. Cross-
modulation causes one signal's
modulation to appear on other signals
passing through the distorting device.
{Conditions for A: 10-dB bridged-T
attenuator; 40 dBmV output levels; cne
input frequency fixed at 100 MHz.
Conditions for B: 10-dB bridged
attenuator; 40 dBmV output leveis:
unmodulated frequency fixed at 100 MHz;
variable frequency 100% modulated by
15-kHz audio.}

work-around that's acceptably good for
Amateur Radio equipment is to use
diodes—PIN diodes—~designed for this
application. The two best-known US manu-
facturers of PIN diodes for this type of low-
frequency application are Hewlett-Packard
and Alpha Industries. The best diode for
the shortwave range is the HP 8052-3081.
(A similar Alpha diode with a minarity
carrier lifetime of 4 Us iy also available.
The Alpha diode can handle higher power.)

A hot-carrier diode’s lowest frequency
of operation is determined by the inverse of
the lifetime of its minority carriers. For the
HP 8052-3081, which has a minority car-
rier lifetime of 4 ps, the lowest frequency is
therefore 250 kHz (1+0.000004). Figure 5
shows the intermodulation distortion prop-

erties of several HP hot-carrier diodes, in-
cluding the 3081, 4s a function of frequency
and bias.

Notes

This figure assumes that the M comes from

, equat-jevel input signals.

""f'hi? tigure also assumes equal-level input sig-
naks.

“D, DeMaw and G. Colling, “Modern Receiver
Mixers for High Dynamic Range,” QST, Jan

,. 1981, pp 19-23,

“IThis characterization of blocking differs from
what wa call blocking in ARRL Lab receiver
testing for QST Product Reviews. We define
a raceiver's blocking dynamic range as the
diffarance, in decibels, between the signai
power that produces a 3-dB signal-plus-noise
to noise ratio (in other words, the receiver's
munimum discernible signai [MDS]) and the
power of an out-of-passband signal that re-
tuces the audlio output produced by a de-
sirad signal (atalevel 10 dBbeiow the radio’s
1-0B compression point for radios with their
AGC turned off, or equal to 20 dB ahove MDS
for radios with AGC that cannot be turned off)
by 1 dB. This measurement indiractly refiacts
the purity ot the oscillators involved if they are
50 noisy that reciprocal mixing ralses the re-
ceiver noise floor enough to mask the ansat
of blocking. When this occurs, we character-
ize that measurement as noise fimited and
deggtle it as such in the Product Review.

Slpurists considering "8 unlis” in terms of the
HET signa]-reporttn system {in which the
lowest S numbers is 1% may inslst that there is
no such thing as "80,” but we have not ex-
hausted the communication possibilities af-
farded by today's real-world radio links by the
time wea've worked downward to 81 on a
S-dB-per-S-unit basls from the decadaes-old
amateur “standard™ of &9 = 50 uV in 50 Q.
Solid communication can often he estab-
lished and maintained at signal levels too
weak to move our § meters.—Ed.]
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You Can Build:
A Compact Loop Antenna for

30 through 12 Meters

Are you looking for a low-profile, compact antenna? With a
coat of camouflage paint added to it, you could park this one just

about anywhere!

By Robert Capon, WA3ULH
322 Burlage Cr
Chapel Hill, NC 27514

Freller's miniature foop antenna.! It

looked flike the perfect portable-
antennasofution for my QRP station! [ wrote
to Franz for information and received a
prompt reply. Armed with construction in-
formation, [ can now tell you how to build 4
muitiband miniature loop antenna that can
be set up in less than tive minutes. This
antenna is compact and performs un a par
with a commercial multiband vertical an-
tenna and it’s inexpensive—about $35,

Iwas intrigued by Franz (DLORBT)

A Little Background

This loop is a physically small an-
tenna—only ' of a wavelength in circum-
ference on 20 meters, increasing to Ya wave-
length on 12 meters, There’s extremely low
resistance within the loop. It's tuned with a
single-section variable capacitor and has a
very high Q. As a result. the antenna exhib-
its 4 narrow bandwidth on 20 meters (10 to
20 kHz between the 2:1 SWR points). so the
capacitor must be adjusted to retune the loop
as you move across the band, On the higher-
frequency bands, however, the loop has a
progressively lower () and a broader band-
width (40 to 50 kHz). In fact, the narrow
bandwidth and need for frequent retuning
ot the lower bands is the antenna’s only
drawback.

The antenna’s outer copper-tubing loop
(see Figure 1} is inductively coupled to the
feed line by means of a small coas Joop.
This might appear to be a short-circuit be-
cause the small loop is attached to the feed-
line's center conductor and shield, Actually,
the small loop is not a short-circuit at afl, bug
a one-turn inductor coupling to the large
loop. The ground ¢braid) side of the smalt
feop is attached to the large loop. This braid
connection does not feed the signal to the

targe loop; iteliminates capacitive coupling:

'Nofes appear on page 36.

e

Figure 1—A close-up of the coupling-ioop atiachment.

between the two loops.

Mounted in the vertical plane, the an-
tenna is directional; the nulis are perpen-
dicular to the lnop’s axis and the antenna
can be mounted quite ¢lose to the ground. If
the toop is physically horizontal, it exhibits
an omnidirectional pattern. In the horizoatal
plane, the loop should be at least '/: wave-
fength (about 33 feet on 20 meters) ubove
the ground to work effectively. Installed
horizantally, the antenna has a low angle of
radiation—excellent for working DX,

Antenna efficiency depends on keeping
the loop’s surface resistance at an absclute
minimum. Dox 't use small-diameter wire to
connect the capacitor to the loop. Also.
make the connections between the capacitor
and the loop conductor as short as possible
to eliminate unwanted registance.

The ivop develops a large voltage across
the capacitor, and a minimum plate spacing
of 3 mm is required for a transmitter output
of 100 W. Because [ used a small, single-
section, air-variable capacitor (available

from ‘Fen-Tec?) the antenna handles a maxi-
mum applied power of approximately 7 W,
If you use a different variahle capacitor,
make sure that it has a value of 2 to 100 pF,
[t’s best to use a tuning capacitor equipped
with low-resistance wiper confacts. You
may be able to find a suitable tuning capaci-
tor in a friend’s junkbox, at a hamfest ora
surplus parts outlet. You'll also need an
enclosure in which you can house the ca-
pacitor; I used a plastic box,

Antenna Construction

Tubie | provides a complete parts list for
the aatenna, For the large copper loop, I
bought 8 feet. 3 inches of “s-inch-diameter
coiled copper plumbing pipe at a local hard-
ware store for $1.09 per foot. The coiled
copper pipe 18 easy to shape into a loop. The
copper pipe dents easily, so handle it care-
folly. Uncoil the pipe and gently work it into
a [oop a little at a time. You may find it
casiest tn work the pipe while it’s flat on a
carpeted floor or work mat,
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Table 1
Loop Antenna Paris List

Basic Antenna: 8'/«-foot length of 3-inch-
diameter coiled copper tubing; Ten-Tec
2- to 100-pF variable capaciter (Ten-Tec
part no. 23227, available from Ten-Tec,
1185 Dolly Parton Pkwy, Sevierville, TN
37862, tel 815-453-7172, fax 615-428-
4483); 20-inch length of RG-8 center
sonductor and dielectric; Radio Shack
snclosure (270-231); Radio Shack knob
{274-415), 2-inch-long #8 bolts and nuts;
electrical eyelets.

Mast: Two 10-foot lengths of 1-inch-
diameter PVC plumbing pipe; three T
joints; four male thread-on caps; one
female thread-on cap; five end-caps.

Motorized Drive Option: Radio Shack
SWR Meter (21-524); two Radio Shack
momentary DPDT toggle switchas
(275-637); Radio Shack female panel-
mount phono jack {274-3461; Radio Shack
battery holder (270-382); 1-rpm high-
torgue de motor, such as Edmund
Soientific K41860 (12 V¥ dc) or K41327

{3 V de); 2'e-inch-dlameter hose clamp.

There are two ways you can mount the
tuning capacitor. One way is to use a punch
for nail and hammer) to dent the copper pipe
approximately ¥s-inch in from each of the
open ends of the loop to provide a drill-bit
guide. Drill two 'Ys-inch-diameter holes in
the pipe. At the connection points, clean the
pipe with no. Q000 steel wool and tin the
copper loop and capacitor tabs. Bend the ca-
pacitor tabs into the small holes drilled into
the pipe. Solder the capacitor tabs in place
with a 150-W soldering iron or a small sol-
dering torch, Ensure that the loop is ad-
eguately heated so that the solder flows into
the connection.

A second. and better method (see
Figure 2} is to secure the capacitor to the
loop by fabricating two short mounting
straps, soldering those straps to the ends of
the loop, then using copper braid to obtain a
low-loss connection to the straps and the
taning capacitor tabs, With this method, use
a'f-inch PYC coupler as an end insuiator to
separate the Toop halves.

Cut a 4-foot length of l-inch OD PVC
pipe and cement a threaded male PVC fit-
ting to the bottom using PVC pipe cement
(available at most hardware and plumbing
supply stores), PYC cuts and drills casily
and its joints weld solidly together with the
PVC cement. Be certain to use the cement
anfy in a well-ventilated area! Read and
vbserve the precautions on the label,

Cut a tz-inch-square notch in the 4-foot
pipe approximately 3 inches from the top.
Place the loop assembly inside the notch,
and fasten the loop to the pipe with the ca-
pacitor enclosure as a cover. You'll have to
cut o *fe-inch-diameter hole in the enclo-
sare’s end to pass the capacitor's shaft. I
strapped the enclosure to the must with plas-
tic tie wraps. (See Figure 3.)
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Figure 2—The tuning capacitor Is housed in a plastic enclosure that is taped to the
mast. Heavy copper braid is used o connect the capacitor rotor and stator sections to

ihe copper-tubing foop.

Fabricate an aluminmum bracket to secure
the loop’s bottom to the PVC pipe. If you
ure the Radio Shack enclosure, simply cut
off'a §-inch strip from either side of the alu-
minum cover (resulting in a l-inch sheet
metal strap with two holes in the ends), bend
the sheet metal over a 'f2-inch-OD form
tsuch as the handle of a socket wrench}, and
form !/»-inch tabs using pliers. Fasten the
Ioop to the mast with the homemade bracket
using a pair of 2-inch #8 bolts,

The small coupling loop is made from a
20-inch length of RG-8 coax center condue-
tor and dielectric. (Save the ground braid
for latee use.) To facilitate mounting the
small loop, [ used electrician’s eyelets
crimped and soldered to the ends.

The coupling loop is fastened to the PVC
pipe with a pair of 2-inch-long #8 bolts.
Fasten the coax teed line to the same bolts
that hold the loop to the mast. Attach the
center conductor to one side of the small
loop and the shield to the other side. Run a
2-inch length of RG-8 braid from the ground
side of the small loop to the metal mounting
strap of the large loop.

Put the finishing touches on the antenna
by cleaning the entire loop with no. DUOC
steel wool and applying two coats of poly-
urethane varnish. [n addition to making the
copper shine, this prevents the copper from
tarnishing (allowing a build-up of surface
resistance) which lowers the loop’s radia-
tion efficiency.

A 20- to 40-m loop can be fabricated by
using different values: a loop diameter
of 1.7 meters and a small coupling loop

diameter of 1).34 meter, Such a configura-
tion will have a bandwidth of only 3 kHz on
40} mieters, but should exhibit excellent
efficiency and a broader bandwidth (20 to
40 kHz) on 20 meters.

Building the Mast

The antenna is so light that you can use
aimost anything to support it. You could
plant it in the ground with a length ot alumi-
num mast, or even hang the antenna with
nylon rope for really portable operation.

To support the loop, 1 modified a design
of a PYC base and mast developed by Bruce
Auld, NZ5G. This free-standing PYC sup-
port structure can be assembled in just a few
minutes. The structure has five components:
an H-shaped base measuring 3 feet on each
side, a 4-foot vertical PVC pipe mast, and
the 4-foot PVC structure supporting the loop
(see Figure 4).

To fabricate each side of the H base, cut
two 18-inchlengths of PVC pipe and cement
one |8-inch section into each end of a PYC
T connector, Cement PV end-caps onto the
ends of the 18-inch sections. The cross piece
of the H base is identical to the side pieces,
except the ends wre finished with male
thread-caps instead of end-caps. For the ver-
tical mast, cut a 4-foot length of PVC. Ce-
ment a male thread cap to the bottom of the
mast (which is threaded to the H base), und
a female thread cap to the top of the mast
{which is threaded to the antenna).

Motorizing the Loop
Franz Freller's photograph in (5T shows



Figure 3—A small d¢c motor drives the capacitor. In this version, a reduction drive has
been added to further decrease the tuning rate {see the sidebar “The Capon Loop and
the ARRL Lak"). A shaft coupling links the motor to the capacitor. A 2'/z-inch-diameter
hose clamp fastens the d¢ motor to the PVC mast. The motor control cable Is inside the
PVC mast and equipped with a phono plug for quick connection.

a manual lever he used to tune the capacitor,
This works tine for many installations, but
if you intend to operate the loop remotely,

Figure 4—The antenna is supported by an
H frame made of PVYC pipe.

consider building a motor drive for the ca-
pacitor.

S0 [ could tune the antenna’s capacitor
and measure SWR using a single control
box, [ built a motor-drive controller inside a
Radio Shack SWR meter (21-524). Icuttwo
holes in the top of the meter enclosure and
installed two momentary contact DPDT
toggle switches. [ wired the switches {see
Figure 5) su that they send positive and
negative voltages to the motor drive to turn
the motor in either direction,

1 found a scrapped high-torque dec motor,
The motor turns at about | rpm when pow-
credby 2 AA cells. if youcan’t tind the right
motor inyour scrapbox, Edmund Scientific?
sells u high-torque 1-rpm dc motor for
$22.50. There are two motor models; a
12-V motor {that can be driven by your
transceiver’s power supply)and a 3-V motor
that can be powered by AA cells,

A shaft coupling links the motor to the
capacitor. A 2Y/:-inch-diameter hose clamp
fastens the dc¢ motor to the PVC mast. 1 run
the motor control cable inside the PYC mast
and put a phono plug on the end for quick
conrection.

Safety Notes

The loop produces significant RF oui-
put, so please fullow these precautions.
Locate the antenna as far as possible away
from people while it’s in use and use the
minimum  power output necessary 1o
maintain communication. Don't touch the
antenna or the capacitor when transmitting!
Youcan get an REF burn, For a thorough dis-
cussion of RF radiation safety, see Chapter
1 of The ARRL Antenna Book, or Chapter 36
of The ARRL Handbook,

The Capon Loop and the
"ARRL Lab

- When the loop antenna was
brought to the Lab for evaluation, |
was excited about testing it
because I'd done some antenna
modeling of small loops using
ELNEC.* I'd learned that a small
foop at fow heights above ground
stightly outperforms a half-wave
dipole at low angles of radiation
{those best for DX). | was intrigued
to see how & home-brew version of
the popular smali loop would work.

. We first asked ARRL Laboratory
Engineer Zack Lau, KH6CP, to do
some festing for Us. He set up the
antenna in the large open space
just south of the Headquarters
building. Zack found that with the
supplied capagcitor, a good SWR

- coutd be obtained from 10 to
25 MHz, covering the 30- through
12-meter ham bands. (A capacitor
with a lower minimum value of
capacitance would allow coverage
of the 10:metér band.)

ook the antenna home to give

-t g try on the air. Because the
weather was cold and icy, | set up
the antenna in my kitchen, about 20
feet from my shack. It tuned up
nicety! [ did find that the f-rpm
motor had a bit of overshoot, but it

- didn't take much practice to tune

“the antenna to nearly a 1:1 SWR,

Althotgh | was using a 8-V Iransis-
tor battery to power the 12V motor,
the motor had more than encugh
torque to do the job, even af the
fower voitage.

As Rob says, fransmitter oufput
powers greater than 7 W were too
much for the turing capacitot
employed. But, I'm an avid QRPer,
so | throttled the rig back to 5 W
and called CQ on 14.060 MHz.
Much to 'my surprise, my first CQ
was answered by fwo stations! This
antenna played! The band was
fading fast, but | received a 559
signal report. A few other contacts
proved that the antenna did indeed

“work, [ returned the antenna to

Headqguarters the next day and
bragged a bit about my QRP
accomplishments,

lLater, we decided to experiment
and further decrease the tuning

“rate, so we added a 6:1 reduction
drive salvaged from a dial drive.
This made tune-up even smoother.

Reluctantly, | returned the loop
to the author. I'd been thinking
about a small loop antenna for
portable work and HF mobile on my
pickup truck. Playing with Rob’s
loop antenna for a couple of days
convinced me: This antenna is for
mel—Ed Hare, KATCV, ARRL Lab

" Supervisor

*Available from Roy Lewallen, W7EL,
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Operating Resulis

Iset up my antenna indoors vertically on
its short PV mast. When [ tuned up the
antenna, I found that incoming signals were
on par with my full-size multiband vertical
antenna that’s mounted outside on a 20-foot
mast.

The loop has a narrow bandwidth of
about 20 kHz on 20 meters hetween the
2.1 SWR points and a progressively broader
bandwidth on the upper bands. Ax expected.
the antenna is quite directional. so [ can null
out mterfering stations hy simply rotating
the antenna.

! use the antenna with wmy little
MFI-9020 transceiver, powered by a solar-
charged gei ceil, running about 3.5 W, My
fiest two contacts using the loop on J0
imeters were ZI2RC in FYR Macedonia and
IBWWV in ltaly.

Summary
For amateurs who are restricted from

New Books

SPACE SATELLITE HANDBOOK

By Anthony “Tony™ Curtis, KIRXK

Culf Publishing Company, PO Box 2608,
Houston, X 77252.2608; tei 713-529-
4301, Third Edition, 1994, 346 pp; B&W
diagrams, illustrations, tabies; R'xi]
inches, hardcover, Retail $39.

Reviewed By Steve Ford, WBRIMY
Assistant Technical Editor

The third edition of the Space Sutellite
Handbook is a rare and pleasant discovery.
[t's one of those few references that won’t
put you to sleep iive minutes after vou open
the cover. On the contrary, Tony Curtis
keeps you going with fascinating tidbits of
knowledge and a conversational narrative.

For example, he doesn’t simply tell you
that there are more than 100,000 manmade
pieces of space junk orbiting our planet. To
add spice to such potentially dry informa-
tion, Tony describes what happened when
some larger pieces took the big plunge
homeward. (Australia seems to be a favor-
ite target for orbital bombardment.) He also
discusses how the junk got there in the first
plave. { Like the screwdriver that got away
trom a Russian cosmonant a few vears ago.)

The Space Satellite Handbook makes
the job of understanding satellites easier by
separating ther into groups with corre-
sponding chapters: communication, search-
and-rescue,  weather, earth-observing,
navigation, wilitary science, manned and
extraterrestrial. Amateur Radio satellites
gre found in the communication-satellite
chapter. Tuny devotes 22 pages to past,
prasent and futore ham satellites, Because
this book is intended for a less technical
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tz Motor

Forward l Reverse

NC = Ne Gonnection

Figure 5—8chematic of the motor drive
circuit. A pair of DPDT momentary contact
swilches supply positive and negative
voliages to turn the motor forward and
backward.

Jusing outdoor antennas, this miniature
loop antenna is an excellent alternative, Be-
cause it takes up very little space and sets

audience, you won’t find great detail about
power systems, transponders, ground-
station requirements and so forth, [nstead,
he focuses on brief hiographies of each
bird, The information in this section is
accurate, except where he speaks of a few
current satellites in the future tense—as
though they werent in orbit vet. The infor-
mation concerning Phase 3D is out of date
becuuse of recent design changes. These
errors are understandable when you con-
sider the rapid progress the Amateur Radio
satellite program has enjoyed during the
past several yeurs. Keeping up with the
ever-changing world of ham satellites is
any author’s nightmare. .

As youread each chapter, you can’t help
but pause and say, “Hey, I didn’t know
that!” Did you know that the Russians plan
to orbit a replacement for the Mir space
station in 19977 [ didn*t until I read the
manned-satellite chapter. Until 1 browsed
through the Satellite Scorecard on page 82,
I was unaware that Luzxembourg has three
payvtoads in orbit (launched by other na-
tions). You've probably heard of the
NAVSTAR global positioning satellites
{GPS), but do you know how much theyve
revolutionized the world of mapmaking? A
sidebar on page 101 tells the story of how
GPS has caused cartographers to revise
maps they once thought were highly accu-
rate. In one example, the position of 4 flag-
pole on & topographical map of Honoluiu
had to be moved 1480 feet to the southeast!

tt's unfortunate that Tony s attention to
NAVSTAR, the current DoD satellite navi-
gation system, caused him to shortchange
the earlier, but excellent, NAVSAT system,
which he addresses mainly at the individual
satellite fevel, rather than at the system
operational level. Even though it was the
very first satellite navigation system,
NAVSAT was so good that it remained in
uperational use hy DoD for 30 vears. it was

up in rminutes, it’s great for Kield Day and
other portable use. The antenna works
well on [2 through 30 meters and I'm sure
a 20~ through 40-meter version could be
built,
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Notes

'F, Freller, DLSRBT, "Up Front,” QST, Dec

1992, p 11,

*Edmund Scientific Co, 101 E Gloucester Pk,
Barringten, NJ 08007-1380; order tel 609-
547-8880, fax 609-573-6295; customer ser-
vice tel 608-573-6260. 5%

used over a similar period by the US Coast
and Geodetic Survey aud others through-
out the world for precision cartography,
and it continues to serve commercial and
recreational users to the present day.
NAVSAT surveys determined mapping
errors such as the misplacement by carto-
graphers of the Australian subcontinent by
a few hundred meters. Depending un the
receiving system used and the time dura-
tion over which observations are made,
NAVSAT can determine position to accu-
racies of a few centimeters, which is quite
acontrast to Tony's quote of best accuracy
of 4.9 feet, INAVSAT was conceived, de-
veloped, and manuaged for the US Navy by
the Applied Physics Laboratory of The
Johns Hopkins University, which is very
near Tony's home.—K3IKMO]

More than 140 pages are set aside for a
master list of all satellites—those presently
in orbit and those that have met their fate in
the atmosphere. Hach satellite is cataloged
by the yearit was launched, its international
designation, its name, its country of origin
and its launch date. In most cases, Tony
inclodes basie information about each
hird's orbit (period, inclination, apoges
altitude and perigee altitude). 1f a satellite
is in orbit now {or ever was in orbit), you'dl
find it in this list.

Tony Curtis has done a stellar job (for-
give the pun) with the Space Satellite
Handbook. This is a must-have reference
for anyone with an interest in space tech-
nology. It makes a great coffee table or
bedside book, and | suspect it would be
invaluable for high school and college stu-
dents. The most sertous flaw 1 could find
swas the lack of photography. The history of
satellites 1s full of exciting photos and I'm
sure & few would add to the atmosphere of
the book. Even so. Tony's tight writing
style fills the gaps, Your tmagination can
do the rest,



A Calibrated Noise Source for
Amateur Radio

Calibrated and stable noise
sources are expensive

—~bput not this one!

Here's a reliable unit you can
build at a quite reasonable cost.

By William E. Sabin, WaIYH
1400 Harold Br, SE
Cedar Rapids, 1A 52403

ost hams know about the noise
sources included in RF bridges
that are used to measure imped-

ances and adjust antenna tuners. A some-
what different device—an accurately cali-
brated and stable noise source—is also
useful. [f you combine a broadband RF
noise source of known power output and
known output impedance with a trug-RMS
voltmeter, you have an excellent instrument
for making interesting and revealing mea-
surements on a variety of circuits hams
commonly use. (Lateron, I'[lidentify some
examples.) The true-RMS voltmeter can be
an RF voltmeter, a spectrum analyzer, or an
AF voltmeter! at the output of a linear re-
ceiver.

Calibrated noise generators and noise-
figure meters are available at medium to
ustronomical prices. Here, P'll describe a
low-cost approach you can use with reason-
able confidence for many amateur applica-
tions where accuracy to tenths of a decibel
is not needed. but where precision (repeat-
ability} and comparative measurements are
much more important, PC boards are avail-
able for this project.®

Semiconductor Noise Diodes

Any Zener* diode can be used as a source
of noise. If, however, the source is to be
calibrated and used for reliable measure-
ments. avalanche diodes specially designed
for this purpose ate preferable by far, A
good noise diode generates its noise
through a carefully controltled bulk ava-
lanche* mechanism, which exists through-
ot the PN junction, not merely at the junc-
tion surfaces where unstable and unreliable
surface eifects due to local hreakdown and
impurity effects predominate. A true noise
diode has a very low flicker noise {1/ ef-
fect and tends to create a uniform level of
truly Gaussian noise® over a wide band. In

‘Notes appear on page 40.

WGaIYH’s calibrated noise sources, The smaller 1 MMz to
2 5 GHz unit is 1o the left of the 0.5 to 500 MHz noise source.

order to maximize its bandwidth, the diode
also has very low junction capacitance and
lead inductance.

For this project, L used the NOISE/COM
NC302L diode. It's in a glass, axial-leaded
DO-35 package and rated for use from
10 Hz to 3 GHz, if appropriate construction
methods are followed, Prior to sale, the
diodes are factory-aged for 168 hours and
are well stabilized. NOISE/COM® has
kindly agreed to make these diodes avail-
able to amateur experimenters for the spe-
cial price of $10 each, as compared to the
usual low-guantity price of about $235.

Noise-Source Design

The noise source presents two kinds of
available output power. Ong is the thermal
noise (-174 dBm/Hz at room temperature)
when the diode is turned off, call this Nepy.
The other is the sum of this same thermal
noise and an “excess” noise, Ny, which is
created by the diode when turned on; call
this Ny (equivalent to Noge + Ngl. For
accurate measurements, the cutput imped-
ance of the test apparatus must be the same
whether it 15 on or off, so that the device
under test (DUT) always sees the same gen-
erdtor impedance, In Amateur Radio work,
this inpedance is usvally 30 &, resistive,
The circuit design must guarantee this con-
dition.

For maximum frequency coverage,
PC-board layout and coax connector suit-
able for use at microwaves are needed. For
lower-frequency usage, u less-stringent
approach can be employed. Two noise
sonrces ate presented here. One i3 for the
0.5 to 500 MHz region and uses conven-
tional components that many amateurs al-
ready have, The other is for the | MHz to
2.5 GHz range; it uses chip components and
an SMA connector.

Circuit Diagram and Construction

Figures 1A and 1B are the simple sche-
maties of the two noise sources. In series
with the diode is a 46.4-£1 resistor, which,
when combined with the dynamic resis-
tance of the diode in the avalanche noise-
generator imode (about 4 L2, totals ubout
50 €. When the applied voltage polarity is
reversed, the diode is forward conducting
and its dynamic resistance is still about 4 2,
but the avulanche noise is now turned off.
Ax a result, the noise-source output imped-
ance s always about 30 Q. The 3-dB pad
reduces the effect of any small impedance
differences, so that the vatput impedance is
nearly constant from the on to the off con-
dition and the SWR is less than 2:1,

We must consider the noise situation of
the noise diode when it is forward conduct-
ing. The resistance of the forward-biased
PN junction is a dvaamic resistance. This
dynamic resistance is rot a source of ther-
mal noise. since it is not an actual physical
resisfance, such as in a resistor or lossy net-
work., However, the 0.6-V tforward drop
deross the PN junction does produce a shot-
naise effect, The mathematics of this shot
naise shows that the noise power associated
with this effect is only about 50% ot the
thermal neise power that would be avail-
able from a physical resistor having the
same value as the dynamic resistance.
Theretore, the forward-biased junction
does rot add excess noise to the system.”
There is a L/T noise etfect associated with
this shot noise in the NC3021. diode, but its
corner frequency is at about 100 kHz and of
no importance at higher frequencies. Also,
the small amount of bulk resistance con-
tributes a little thermal noise.

In order to magimize the unit’s flatness
and frequency response bandwidth, noise-
source construction methods should aim for
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Figure 1—Schematics of the two noise sources. At A, the 0.5 to 500 MHz unit. Resistors are V=W, 1%-tolerance metal-film units. The
1 MHz to 2.5 GHz unit at B uses 1% tolerance, 0.1-W chip resistors and chip capacitors.

Figure 2—An inside view of the 0.5 to 500 MHz noise source.
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Figure 3—Sampie calibration chart of
excess noise ratio (ENR) versus frequency
for the 0.5 to 500 MHz noise source.
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Figure 4—View of the inside ot the 1 MHz to 2.5 GHz noise sourge.

RF circuit lead lengths as close to zero as
passible, and mintmum inductance in the
ground path and the coupling capacitors.
The power-supply voltage must be clean,
well bypassed and set accurately, Figure 2
shows my 0.5 to 300 MHz unit. This con-
struction method satisfies quite well the

electrical requirements [ wanted for this
model. At 500 MHz. the return loss with
respect to 30 £2 at the output jack decreased
to 10 dB and 1 didn’t iry to extend the cali-
bration bevond that frequency. A calibra-
tion chart (Figure 3}is attached to the unit’s
tap for easy reference, Figure 4 shows the




Frequency 0.5 lo 500 MHz
{MHz) Unit
ENR (dB) SWRH
0.5 22.33 1.03
1 22238 1.03
10 22.45 1.04
20 22.35 1.08
30 22.32 1.06
40 22.32 1.09
50 22.30. 1.11
60 22.29 1.12
70 22.25 1.15
80 22.22 1.17
90 22.20 1.20
100 22.15 1.23
200 21.65 1.42
300 20.96 1.62
400 20.25 1.70
500 19.60 1.80
1000
1500
2000
2500

1.0 to 2500 MHz
Unit
NB (dBy SWR
21.38 1.03
21.46 1.03
21.80 1.07
20.71 1.44
2012 1.86
20.00 2.06
20.70 2.14
21.51 1.88

Figure 5—NOISE/COM calibration for both of my nolse sources: The data is, of course,

not universal; it varies from unit to unit.

inside of the 1 MHz to 2.5 GHz noise
source.

Calibrating the Noise Souree

If the construction is solid, the calibra-
tion should last for a long time. There are
two ways to calibrate the noise source. If the
unit fas been carefully constructed and its
correct aperation verified, NOISE/COM
will calibrate home-huilt units over the de-
sired frequency range for $25 plus return
shipping charges, Note that one factory-
calibrated unit can be used as a reference for
many home-calibrated units, Figure 5 shows
the NOISE/COM calibration data for both
models ot my noise sources, including SWR
data. The noise data s strictly valid only at
room temperature, so it’ s necessary to avoid
extreme temperature environments.

The second calibration method requires
asignal generator with known output levels
at the varions desired calibration frequen-
cies. One approach is to build a tunable
weak-signal oscillator® that can be com-
pared to some accessible high-quality sig-
nal generator, using a sensitive receiver as
a detector. The [evel of the signal source in
dBm is needed,

Access toa multistage attenuator” is also
degirable. 1f vou build the attenuator, use
the nearest [% values of metal-film resis-
tors so that systematic errors are minimized,
Atotal attenuation of 23 dB in 0. 1-dB steps
is desirable, Attenuator cunstruction must
he appropriate for use at the intended fre-
guency range. In some cases, a high-fre-
guency currection chart may be needed.

With the calibrated signal source und the
attenuator feeding yvour receiver in an 858
or CW mode, use the techniques discussed
in the referent of Note | to determine the
excess noise (Ng) of the noise sonrce and
the noise bandwidth (By) of the receiver.

Excess Noise Ratio

A few words about excess noise ratio
({ENR) are needed. It is defined as the ratio
of excess noise to thermal noise. That s,

Non -Nore - Ne

ENR = ; :
Noes Norp

(Eg 1)

When the noise source is turned on, its
output is Nogp + Np. The ratio of Ngy to
Norr 15 then

Frar
IN IN
Noise Step Device 7 5d True RMS
Generator =1 Attenuator (ot Under Test Attenuator Detastor
a0 0 B9 1 Fout  GRUT {Optional) FMl BNM
$ oL ouT
ON
OFF

Figure 8—Setup for measuring the nolse figure of a device under test {DUT).

Nonw . Nom+Ne . Np
Noge Nore Nore
= 1 + ENR (Eq 2)

Therefore, ENR is a measure uf how
much the noise increases, and the noise gen-
erator can be calibrated in terms of its ENR.

Normalizing ENR to a 1-Hz bandwidth
and converting to decibels, this is

ENR {dB) ==

74 (dBm Hzy + P '9BM)
By (Hz}

Prepare a calibration chart and atiach it
to the top of the unit {see Figure 3). If you
decide to have the unit factory calibrated,
first perform the calibration procedure so
you're fairly sure everything is working
properly, Remember. o factory calibrated
unit can be used as a reference for other
home calibrated units, once you’ve worked
out the calibration-transfer procedure ac-
cording to your lab capabilities, This re-
guires some careful thinking and proper
techniques. If you have any doubts, a
NOISE/COM calibration is the best choice,

(Eq 3)

Noise-Figure Measurement

The thermal noise power available from
the attenuator remains constant for any
value of attenuator setting. But the excess
noise, and therefore the ENR (in dB} due to
the noise diede, is equal to the calibration
peint of the source minus the setting (indB)
of the attenuator,

The noise-figure measurement of a de-
vice under test (DUT) uses the Y method
and the setup in Figure 6, 1f the DUT has a
noise-generator input and a true-RMS
noise-measuring instrument at the output.
then the total output noise {including the
contribution of the measuring instrument}
with the noise generator turned off is
Nogrerom = KTBy Fror Upgr Gana (EQ 4
where KTBy is thermal noise, Gppp i8 the
gain of the DUT., Gy is the gain of the
noise-measuring instrument and For the
noise factor of the combination of the DUT
and the noise-measuring instrument, When

the noise generator is turned on, the output
noise is

Nowneror = KTBy Frgr Gpyr G +
{ENRILTBy Gpur Gum (Eq 3)
where the last term is the contribution of
excess noise by the noise generator. Note
that none of these values is in dB or dBm.

{f we divide Eq 5 by Eq 4 and say that the
ratio

Nowrror + Nopeerom = Y.

then
Nonerory v = Frop # ENR
Norr(tom) Fror
L R (Eeo)
Fror
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Note that kTBy, Gpyr and Gy disap-
pear, so that these quantities need not be
known to measure noise factor. If we solve
tiq 6 for Fpyy, we get the noise factor

T (Eq T)

If the noise vutput doubles (increases by
3 dB) when we turn on the noise source,
then Y = 2, und the noise factor is numeri-
cally equal to the excess noise ratio (ENR).
if the attenuator steps are not fine enough,
or if the attenuator is not reliable over the
entire frequency range, use Bq 7 to get a
better answer. (It's much simpler (o use a
good fine-step attennator.) The value of
Frgr is that of the DUT in cascade with the
noise-measaring instrument. To find Fyypp,
we must know the noise factor Fyyy of the
noise-measuring instrument and Gpp and
then use the Friis formuia, unless Gy 8
very large (as it would be if the DUT were
a high-gain receiver [see Note T{),

Fror =

Four = Fror ”:‘WH
AT
The validity of Eq 8 (if we need to use it)
requires that the noise bandwidth of the
noise-measuring instrument be less than the
noise bandwidth of the DUT (see the refer-
ent of Note [). Verify this before pruceed-
ing.
There’s another advantage to using the
power-doubling method. If the 3-dB attenu-
ator of Figure 6 is used to maintain a con-
stant noise level into the following stages
and the RMS meter, this means that the
noise factor, using the calibration scale and
the input attennator (without using Eq 7). is

(Eg &

Py = ENR + ifié{} (Fq 9)

It Gy pr 18 large, then the last term can be
neglected. IF Gy ts small, we need to
know its value. However, we do not need tao
know the noise factor Fy,,, of the circuitry
after the DUT, as we did in the previous
discussion,

The 3-dB attenuator method also te-
moves all testrictions regarding the type
of noise-measuring instrument, since the
meter reading is now used only as a refer-
ence point. This last statement applies only
when two noise {or two signal generator)
inputs are being compared.

Frequency Response Measurements

The noise generator, in conjunction with
a spectrum analyzer, is an excellent tool for
measuring the frequency response of a
DUT, if the noise source is much stronger
than the internal noise of the DUT and that
of the spectrum analyzer. Many spectrum
analyzers are not equipped with tracking
generators, which can be quite expensive
for an amateur’s budget,

The spectrum analyzer needs to be cali-
brated for a noise input, if accurate ampli-
tude measurements are needed, because it
respands differently to noise signals than to
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sine-wuve signals, The envelope detection
of noise, coumbined with the logarithmic
amplification of the spectrum analyzer,
creates an error of about 2.5 dB for a noise
signal (the noise is that much greater than
the instrument indicates). Also, the noise
handwidth of the (F filter is ditferent from
its resofution bandwidth. Some modern
spectrum analyzers have internal DSP al-
gorithms that make the corrections so that
external noise sources and also carrier-to-
noise ratios, normalized to some noise
bandwidth like 1.0 Hz, can be measured
with faif accuracy if the input noise is a few
decibels above thermal. Une example is my
Tektronix Model 2712, If only relative re-
sponse readings are neaded, then these cor-
rections dare not needed.

Also, the noise source itseli can be used
to establish an accurate reference level (in
dBm) on the screen, An accurate, absolute
measurement with the DUT in place will
then be this reference level (in dBm), plus
the increment in decibels produced by the
DOT.

The noise-generator output can be
viewed as a collection of sine waves sepa-
rated by, say, | Hz. Each separated Ire-
quency “hin” has its own Gaussian ampli-
tude and random phase with respect to all
the uthers. Sa the DUT is simultaneously
looking at & collection, or “ensemble,” of
input signals. As the spectrum analyzer fre-
yuency sweeps, it looks simultaneously at
afl of the DUT frequencies that fall within
the spectrum analyzer's [F noise bandwidth,
The spectrum display is thus the “convolu-
tion™ of the [F filter frequency response and
the DUT frequency response. If the DUT is
anarrow filter, u very narrow resolution and
a slow sweep are needed in the spectrum
anafyzer. In addition, the analyzer's video,
or post-detection, filter has a narrow hand-
width and also requires some settling time
to get an accurate reading. 8¢, sume experi-
ence and judgment are required to use a
spectrum analvzer this way.

Using Your Station Receiver

Your station receiver cun also be used as
4 spectrum analyzer. Place a variable at-
tenuator between the DUT and the receiver,
As you tune your receiver, in a narrow CW
mode, adjust the attenuator for a constant
raference level receiver output. The attenu-
ator values are inversely related to the tre-
yuency response.

A calibrated noise source with an adjust-
able attenuator that can be easily switched
into a recetver anfenna jack is an excelient
tool for measuring antenna noise level or
incoming weak signal level (indBm), or for
establishing correct receiver operation.

The noise source can #iso be combined
with a locally generated data-mode wave-
form of a known dBm value to get an ap-
proximate check on modem performance or
to make adjustments that might assure cor-
rect operation of the system. The rigorous
evaluation of system performance requires

A

special equipment and techniyues that may
he unavailahle at most amateur stations. Or,
you conld evaluate the intelligibility im-
provement of your SSB transmitter’s
speech processor in 4 noise background.

Summary

The calibrated, flat-spectrum noise
generator described in this article is yuite a
useful instrument for amateur experiment-
ers. Its simplicity and low cost make it
especially attractive. Getting 4 pood cali-
bration is the main challenge, but once it is
achieved, the calibration lasts a long time—
if the right diode is used. The ENR of the
units described here {s in the range of
204dB. You may want to use a high-guality,
external. 10-dB attennator barref to get into
the range of 10-dB ENR. If you send the
unit to NOISE/COM, send the attenuator
also and ask that it be included in the cali-
bration. That attenuator then “belongs™ to
yoar nojse source and should be so tagged.
If the attenuator is of high quality, the out-
put SWR will also be improved. Ask for
calibrations with and without the attenua-
tor. if vou like. NOISE/COM suggests
periodic recalibration, at your discretion.
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Amateur Use of
Telescoping Masts

Do you need an inexpensive skyhook for your antenna®?
Here's one candidate you may have overlooked.

By R. P. Haviland, W4MB
1035 Green Acres Cr, N
Daytona Beach, FL 32119

ne of the many pieces of equipment
O designed for the TV industry is the

telescoping mast used to support
TV antennas. In sone areas more than about
20 miles from a TV transmitter (and not
served by a cable TV company), these masts
are used frequently.

TV telescoping masts aren’'t commonly
used by hams. Observation and inquiry
show two reasonsg for this: (1) a lack of
knowledge of the capabilities and the limi-
tations imposed by telescoping-mast design;
(2) having had (or heard of) a bad experi-
ence with such a mast. The latter seem (o
stem totally from mishandling during instal-
lation, leading to mast and antenna damage
and—occasionally—injuries to people. The
mishandling is directly related to a lack of
knowledge regarding proper installation
techniques.

Mast Design Limitations

It’s important to know the limitations
imposed by telescoping TV mast design.
One major TV mast manufacturer’s flier
emphasizes this by stating “Telescoping
masts are not recommended for commercial
or ham installations™ in the specification
list. The “not recommended” ignores the
fact that many amateur antennas are smaller
than some TV antennas used in rural areas
and that the mast alone can be used as a
verfical antenna.

None of the ads, tliers or instructions
packed with a telescuping mast provide ad-
equate information about the capabilities
and limitations of its design. The most I've
seen is a short note to the effect that the mast
should not be used with antennas having a
wind load area of more than 2 square feet. In
TV antenna ads, you're told the number of
elements a particular antenna has, but not
necessarily its wind load area or its weight.
In most amateur antenna ads, this vital infor-
mation is given. Telescoping-mast fliers and
instructions also omit correct installation
procedures and safety procedures. About the
only precaution I've seen mentioned is to
“stay away from power lines.”

Here, I'll explore the capabilities of tele-
scoping masts for amateur use. I'll provide
data to allow you to determine correct use in
your application, up to the limit of mast ca-

pability. Proper installation and use are also
covered.

Telescoping-Mast Design Principles

Actelescoping TV mast is much more than
a few pieces of steel tubing. It includes a
number of design features to make use
simple and safe. These feature areas are
shown in Figure |, starting at the top of
mast section aind working toward the bottoim.

There’s size reduction in the top section
to bring its ID to a size slightly greater than
the next smaller section, which is also the
next higher section when the mast is ex-
tended. Partly, this is for strength, to distri-
bute the load from the upper section, lt's

(Not te Scale)

e )

S,

J_...j

Figure 1—Major featuras of a single
section of a typical TV telescoping mast
section. See text for explanation of
elements A through J.

also an antirattle feature, to limit noise
caused by wind moving the mast,

In some designs, the top 4 to 6 inches of
a section is roll-swaged to the smaller diam-
cter as at A, In others, the swage may extend
oaly Yato 3xinch, us shown in Figure 1 at A"
In these, the ywage is typically 1 to 2 inches
below the top of the section.

Just below the swaged area are two holes
in the section. The top one {(B) is typically
/s inch in diameter, and penetrates only one
side of the tubing. This hole 1s for a clamp-
ing screw, The screw’s primary use is to
hold the smaller, inner-mast section in place
while a new grip on this section is taken
during mast erection. Secondly, the screw
keeps the two sections tightly together to
prevent wind noise. This screw is not in-
tended to be the permanent—and only—
mechanism to prevent slippage and mast
collapse {(more on that later).

The clamping screw (B ) has some type of
& support fixture. One style uses a simple
strap, with a floating square nut for the
mating screw. The nut is held in place by
metal tubs, A second type (C) uses a flat,
U-shaped metal sheet, with a hole on each of
the U-shaped sides just larger than the tubing
diameter, Therg’s a captive nut (B at the
battom of the U. Either type may have a
small, internally threaded stud not shown
here. This stud is used to mount an insulated
standoff for cazrying twin lead or coax, hold-
ing it away trom the mast to reduce signai
loss and wind-indoeed slapping noise.

The second, lower hole (D) is typically
5/1ie inch in diameter, and penetrates the tube
compietely, along the diameter. This hole
aceepts a lurge cotter pin {E), which is the
support for the next-smaller mast section.
(The best designs equip the cotter pin with
d short chain to prevent the pin from being
lost.) This pin is intended to carry all of the
weight ubove it: tubing sections, rotator,
antenna and guys. It's a safety feature: With
overload, the pin should shear and the
mast should safely telescupe downward.
As we’ll see, this is the weak point in the
design,

In designs I've seen. there’s an addi-
tional, smailer-diameter swaging (F) be-
rween the two holes, The contact of this and
the upper swage create aforce couple, which

transfers bending forces from the smaller
section to the lurger. [t's also part of the
antirattle design. Additionally, it’s a safety
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feature {working with the next feature to be
Jescribed) to prevent sliding the small sec-
tion completely vut of the larger one while
raising the mast.

Rings are emploved for attaching guy
wires. Some designs make the hole diam-
eter in a ring just greater than the diameter
of the next-smaller mast section, The rings
are used at the very top of a section, at (3.
Another design makes the hole in the ring
just larger than the topmost swage outside
diameter. This slides over the section, and
rests on the shoulder of the swage, at G,
Another design makes the ring hole larger

Glossary of Terms Used in the
Tables
ALLOW—allowable icad.

AREA—Section area exposed 1o
wind.

A WND | D—allowabie wind load.

BOLT L.D—maximum shear load ot
the holt.

COTR LD—maximum shear load on
the cotter pin.

DIAM—ouiside diameter of a
saction.

GUY LEN—guy length,
GUYS—length of three guys.

GUY COMP—comprassive load on &
mast due to guy tensicn.

GUY LD—guy load,

GUY 3TR—guy strength.

H WND LD—horizontal wind load.

HGT—overall height,

LAT AREA—cross section of tubing.

LEN-length.

LEN 3 GUY8—length of three guys.

LEN 4 GUYS—tength of four guys.

LIMT LD—section toad at failure
limit.

MAX AREA—maximum area of
antenna and rotator.

MAST WND—mast wind load.

MAX V LD—rmaximum vertical load
on section.

NOM WT—nominal weight of &
section.

PANEL—a section of mast.

RAD GYR—radius of gyration of
section.

SAFE | D—maximum safe joad {with
a safety factor of 4),

STAT LD—static Ioad.

THICK—thickness of the section
wall,

THRY—a trial valus.

YV WND LD—wvertical wind load.
WIND—wind load on projected area.
WND LD—dynamic wind load.
WT-—weight.

WT MAST—weight of the mast.

WT GUYS—weight of the guys.

than the tubing. This ring is kept fruom slid-
ing down the mast by a weld bead around
the mast at A'. The ring located at G is the
leasi desirable since the ring tends to jam if
the mast is telescoped downward, The ring
size varies with the section diameter.

" There are two rypes of guy rings, One is
a simple, flat plate. typically 'k inch thick,
The otheris thinner, with a lipped inner hole,
and with the outer edge roll-crimped. [t’s
vlaimed that the rolled edge eliminates the
need for a guy thimble to keep the guy from
chafing through. Prudence indicates the use

4 - Haoles for 4 Guys

3 — Halas for 3 Guvs {Not to Scule)

Figure 2—Top view of the guy ring plate
found at the top of each section of &
telescoping mast, The hole arrangement
allows use of three or four sets of guys.

of thimbles. which are not supplied with any
masts I"ve seen.

These guy rings have holes for six guy
wires, spaced 4s shown in Figure 2. They
allow use of three sets of guys (commonly h
four sets are rarely used.

Just above the bottom of the mast sec-
tion, at H in Figure 1, is 2 weld ring. The size
of this weld ring is controlled so that its
outside diameter s just smaller than the in-
side diameter of the next-larger section, This
acts with the swage of A or A’ to take the
bending moment when extended. It also pre-
vents the inner tube from ¢xtending past the
swage at F, preventing overextension.

At lis a pair of notches in the tube bot-
tom. These are half circles, s or Y& inch
across, They're intended to receive the cot-
ter pin and prevent the mast section from
rotating. The notches also distribute the
shear load presented by the weight of the
upper parts of the mast system,

After the sections are finished—with all
holes punched or drilled and all welds
made—they are hot-dipped galvanized. (Or
at least, they should be!) I' ve seen one mast
of unknown manufacture that was zine-
plated rather than hot-dip galvamized. I"ve
been told paint-dipped masts exist, Such
treatments are not recommended, as rust
makes for a short mast life,

Mast Specifications

Telescoping masts ure manufactured in
three weights. The light-duty mast is formed
from 18-gauge steel, which has a nominal

Table 1
Telescoping Masts

Unit of e — Section
Quantity Msasure 1 2 3 4 3
LEN ft 10 10 10 10 10
HGT ft 10 18 28 ar 46
PANEL ft 9 8 8 8 49
THICK in, 0.05 0.05 0.05 0.05 n.05
DIAM. in. 2.25 2.00 1.75 1.50 1.25
AREA in.# 0.35 0.31 0.27 0.23 0.19
GUY LEN ft 25.08 20.83 38.24 43.57 51.43
LEN 3 GUYS 558.43
LEN 4 GUYS 744 857
LAT AREA fi2 1.88 1.867 1.48 1.25 1.04
NOM WT b 15 13 i2 10 8
WIND Ib 37.50 33.30 28.20 25.00 20.80
RAD GYR in. 0.98 0.87 0.76 0.66 (.55
MAX VLD b 4070.26 3p59.60 2903.26 2176.73 1281.30
With Cotter Pins
COTR LD Ib 745,14 745.14 745.14 745.14 745.14
LIMT LD ib 745.14 732.14 720.14 710.14 T02.14
SAFE LD th 188.28 183.03 180,03 1TT.53 175.53
With Stainless-Steel Bolts
BOLT LD Ik 2943.75 2943.75 2903.26 2176.73 1281.30
LIMT LD b 2943.75 2930.75 2891.26 2166.73 1273.30
SAFE LD ]s] 735.94 732.69 722.82 541.68 318.32

Characteristics of typical mast sections. At the top of the tahle are the dimensions and
weights oi the five sections of a typical 50-foot mast. Derived quantities of wind area,
saction radius of gyration and section strength considered as a column are shown. The
bottom parts show the shear strength and safe vertical load on the section jor two types

of retaining pins.
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thickness of 0.049 inch. The heavy-duty
mast 18 16 gauge, with a nominal thickness
uf 0.063 inch. There is also an intermediate-
weight mast, which uses 16-gauge steel for
the top section, and 18-gauge for all other
sections, This reduces the weight and cost
of the complete assembly; it does nof reduce
the carrying capucity of a complete “as sup-
plied” mast appreciably, but it does reduce
the safety factor.

Because it seems likely that most ama-
teur installations need the best possible
mast, only the tallest, heavy-duty type is
considered here.

Section specifications tfrom the catalog
of one large manufacturer are shown in
Table 1.{See the “Glossary of Terms” for an
explanation of the ubbreviations used.) This
3-section design is otten called a *50-foot™
mast, but has a maximum height of 46 feet.
One foot of height is lost in the overlap be-
tween each two sections. The table gives the
overall height, the section length exposed to
wind. and the panel length, the distance
where there is no added strength from over-
lap with higher or lower sections. The
weight of each section and its radius of
gyration is shown, as well as the projected
area and the wind loading for a 20 Ib/ft?
wind, This corresponds to a wind speed of
70.7 mph. This is selected as adegquate for
short-term use, such as a Field Day installa-
tion. The wind [oading should be increased
for permanent installations. Acceptable de-

sign values are;

SE Florida, Cape Hatteras 50 [b/ft?
SE USA coasts, soime other areus 30 [b/ft?
Rest of the contiguous stutes 30 [b/ft?

Load capability data shown later is bused
on the 20 1b/ft? value,

A Standard Installation

The telescoping mast is designed to have
a set of guy wires reaching from the ground
to the top of each mast section. There are, of
course, many mast heights, arrangements of
these guys, as well as many ways of mount-
ing antennas on the mast. and many antenna
sizes. To reduce the analysis to reasonable
size, 4 standard antenna mast installation is
assumed.

We'll use a five-section mast with guys
extending from the top of euch section to a
common point, as shown in Figure 3. As-
sume the common point to be located one-
half of the total mast height from the buse of
the mast, All antenna and rotator weight is
assumed to be located at the top of the mast:
There are no intermediate antennas.

The standard guys are seven-strand gal-
vianized wire common in TV installations.
These guys are specified to have a tensional
breaking strength of 910 lb and weigh
31.81b per 1000 feet, However, puy strength
was found to he one of the limiting factors,
5o other material was also tried, as described
later. Guys were assumed to be nonelastic:

Table 2
Telescoping Mast 2

Unit of
Quantity Measure 10 20
WT MAST b 9 9
WT GUYS Ib 0.5 0.5
STAT LD o3 19.5 29,5
MAST WND b 5.2 5.2
Ya-inch Steel Guy and Cotter Pin
ALLOW b 175.5 1758.5
GUY COMP 1+] 156.0 146.0
TRY GUY Ib 174.4 163.2
GUY STR Ih 227.5 227.5
GUY LD b 175.5 163.2
V WND LD b 157.0 146.0
HWND LD ih 78.5 73.0
AWNDLD [s] 73.3 §7.8
MAX AREA ft2 RN 3.4
Yhe-inch Dacron Line and Bolt
ALLOW Ik 318.3 318.3
GUY COMP b 298.8 288.8
TRY GUY Ib 334.1 322.9
GUY 8TH [] f87.5 687.5
GUY LD Ik 3341 322.9
v WND LD b 298.8 288.8
HWND LD Ity 149.4 144.4
A WND LD b 144.2 138.2
MAX AREA ft2 7.2 7.0

Weight, Antenna and Rotator, b

30 40 50 100

9 9 9 9
0.5 0.5 0.5 0.5
395 495 595 1085
5.2 5,2 5.2 5.2
1755 1755 1755 1755
136.0 1280 1180  66.0
1521 1409 129.7 738
2275 2975 2275 2275
1521 1409 129.7  73.8
136.0 1260 1160  66.0
680 630 580  33.0
62.8 578 528  27.8
3.1 2.9 2.6 1.4
3183 3183 3183 8183
2788 2688 258.8 208.8
3117 3005 2893 2334
6875 6875 6875 6875
311.7 3005 289.3 233.4
2788 2688 2588 208.8
139.4 1344 1294  104.4
134.2 1292 1242  99.2
6.7 6.5 6.2 5.0

Load and wind area spreadsheet calculation of allowable antenna area for various
anhtenna plus rotator weights. The top part of the table shows the dead weights and mast
wind loads. The lower parts combine these vectorially to obtain the allowable wind force
and the antenna area, for the two typas of support pins used. Note the large difference in

antenna weight in the last two columns.

not changing length wnder load. 1 also as-
sumed a negligible pre-load on the guys.
Very closely, this corresponds to the pre-
cept that the guys should look tight and feel
ioose.

The mast is assumed to he ay described in
Figure 3, and to be in new condition. Lack-
ing other information, common material
strength values are used.

Basis for Analysis

The foregoing assumptions allow analy-
sis of each mast section as if it 1s totally
independent of the others. The basic force
diagram for the top section is shown in
Figure 4. The horizontal force to the left is
the wind load on the antenna and rotator and
on the mast section, At the right is the slant-
ing guy tension under load. This load is re-
sulved into horizontal and vertical compo-
nents.

Additional vertical loads un the mast are
the weight of the antenna and rotator, and
the weight of the mast section. The wind
ioad on the mast is resolved into two com-
ponents, one-half at the upper-guy attach-
ment point, the rest being at the next guy,
and not atfecting this section, The wind load
on the guy is neglected. The horizontal com-
ponent of guy tension is egual to the sum of
the wind loads at the upper guy. The vertical
component then appears as a compressive
load on the mast, adding to the weight of
antenna, rofator and mast section, and guy.
The relation hetween these components are:

Compression/Wind load = Guy hetght +
Guy base. For the top section and the instal-
lation assumed, the compression is just
twice the total wind load. Guy tension =
SCORE (Compression x Compression +

Figure 3—Assumed mast and guy
installation. See texi for assumption as to
guy location.
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Retator weight

Y
y

¥

flye to Section Weight

Due to Guy Weight

Figure 4—L.oad vector diagram of top
mast section. Laterai wind load is opposed
by horizontal component of guy tension.
its vertical component pius dead weights
form the compressive load on the mast
section. See text for relations.

Wind load » Wind load). For the top sec-
tion, with the dimensions assumed, the guy
tension is 1.118 times the total wind load.

We alsu need some strength values, The
thast section is acting as a column under
compression. Since the length/diameter
ratio is Y x 124 1,25, or 86.4, the column is
a short column, The compression strength
is:

Max load = 17000 — 0.485 x length x
length + (RadG x RadG) for typical steels.
f.ength is the Jength ot the panel or part of
the mast that has no overlap from another
section. Rad(G is the vadius of gyration of
the section about its long axis. For the thin-
wall tubing of these masts:

RadG = 10D — thickness) + 2 {Eq )

where OD is the outer diameter of the sec-
tiomn.

The other relation we need is the shear
strength of the cotter pin. This is:

Mazx pin load = 15000 % Pin area  (Eq 2)

Far a ¥m-inch diameter cotter pin, the
rraximum load is 745 Ib (there are two bear-
ing points on the cotter pin, each in single
shear).

The allowable working load is equal to
the maximum load divided by the safety
factor desired. The required safety factor is
partly a matter of laws of strength loss due
to deterioration, the fact that the largest load
encountered grows with time, und engineer-
ing judgment. For simple structures where
safety is not a direct concern. a safety factor
of 4 1% often usad.

Allowable Section Loads
The relations just given were easily
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transferred to a spreadsheet for calculation
(see Table 1). The last row of the top part is
the maxirmum allowable vertical load on the
section, considered as a column in compres-~
sion.

The second part of this calculation sheet
is for safe vertical load with cotter pins. The
top row is the allowable shear load on a
*s-inch-diameter cotter pin. Just below this
is the Hmit load, in all these cases that of the
cotter pin. The sate compression Joad witha
cotier pin is shawn next, Note that any pin
must support the weight of the sections
above it.

Because the cotter pin is so limiting, [
calculated the maximum shear load of a
'fs-inch stainless-steel bolt as shown in the
bottom three lines of the table. This assumes
30,000 Ib/in® s the bolt strength, so be cer-
tain the bolts are srainless steel. This allows
3 tpad increase factor of about 4. The limit
joad now is the compressive strength of the
top two sections, then the bolt shear strength
for the lower ones.

The analysis method assumes that the
wind load on the mast itself is transferred to
the points of guy attachment. Under condi-
tions of very high winds—or if an interme-
diate antenna is installed on the mast—
bending loads may be appreciable. Analysis
of the affected mast section can be made
using standard pinned-and-beading tela-
tions.

Allowable Antenna Weight and Area

From Table 1, the safe total load on the
mast is established by the top section:
175 1b if cotter pins are used and 318 Ib with
stainless-steel bolts. This safe load must be
apportioned into the static and dynamic
load. The static load is that due to the weight
of antenna, rotator, fittings and guys. The
dynamic load is the changeable part, here
due only to wind load. This is a way of say-
ing that the allowable area of the antenna
poes down as the installed weight goes up.

The easy way to do the apportionment is
to assume a static load, then calculate the
wind load that uses up the rest of the safe
load allowance, using the equations pre-
sented earlier. This is easily done by a pew
spreadsheet, as shown in Table 2. Here, the
columns are the values that result from the
assumed antenna plus rotator welght, as
listed at the top of the numerical column,
The top section adds the weight of the mast
section and guy, giving the total static load.
For convenience, the mast wind load is also
tabulated here.

The next group is for the standard instal-
lation. The limit strength of the top section
is given first (cotter-pin shear). This minus
the static load is the allowable compression
due to wind, This is converted to a trial guy
load, and compared to the guy strength. The
smaller 15 taken as the guy load. This is re-
solved into the vertical (compression} and
horizontal (wind) components. Half the to-
tal wind load on the mast section is sub-
tracted to give the allowable antenna wind
load, which 1s then converted to allowable

Table 3

Sample Antenna Types, Weights
and Wind Load Areas

Antenna Weight Area
Type {ib} {#2)
24el,2m 4.5 23
del,10m 9.9 2.0
3el,10m 18.0 34
2x24 el, 2 m 21.5 4.8
Bel,6m 28.0 4.8
3 el, tribander 27.0 4.4
del,20m 30.0 5.5
2el40m 44.0 8.4
4 &), 20m 55.0 8.1

antenna plus rotator wind area.

For small, light, antenna/rotator combi-
nations, the guy strength dominates the dy-
namic foad, limiting the allowable area to
3.7 ft2 At 50 b of dead weight, the allowable
wind area decreases to 1.4 fi,

Remember that the assumed wind load is'
only 20 1b/ft?, two-thirds the recommended
permanent installation value for most of the
country, It is sasy 1o see why these masts are
limited to small antennas for long-term use.

The lower part of Table 2 examines the
result of using a stainless-steel bolt, and
using a guy with a breaking strength of
2150 1b. This is the value for */s-inch
Dacron line. The strength of '/+-inch-diam-
eter, seven-strand wire rope with a hemp
core is essentially the same. With these
changes, the mast can now be used for
heavier antennas of greater wind area. The
capacity of the standard condition has been
doubled, ur nearly so,

Several points are important if this extra
capacity is used. The safety factor of the
entire svstem has been reduced from normal
use factors; in particular, the mast may col-
lapse by guy failure or bending, rather than
telescoping together, Additionally, theeree-
tion becomes more difficult us size and
weight of antenna increase. Extra care is
needed.,

To get ap idea of the range of usefulness
of these telescoping masts, we need to lock
at antenna catalogs. Table 3 presents some
figures from several well-known manufac-
turers, To these shouid be added the rotator
weight: 5 to 10 [b for a small unit.

For temporary use, the small antennas
for 1) meters and higher bands are nicely
within limits of the “out of the box” mast.
But even a lightweight tribander on =2
beefed-up telescoping mast is pushing the
safety limit. You can probably get a full-
sized 20-meter Yagi. or a loaded 40-meter
Yagi up for & Field Day instaliation, but
you’re likely to lose the mast and antenna if
a thunderstorm comes up. For permanent in-
stallations, a lightweight 10-mater beam
should have extra guy and pin strength,
Smaller antennas for the higher bands are
vkay with the standard mast. Be careful: If
you must use a large antenna, use 4 larger
mast,

The TV mast itself can be used as a ver-



tical antenna with no additions. Add a set of
three to six wires paralle! to the mast, and
up to a foot or so from it, to form a cage for
fow loss and improved bandwidth. A bottom
insulator of fiberglass cloth and resin can be
used, orthe cage wires can be fed us a folded
dipole. A 3, 6, or even 10-foot capacity-hat
is within the design capability of these
masts. The usual rules about good grounds
apply.

A simple installation for Field Day use
replaces the top guys with a pair of 40- and
8(-meter dipoles, with end cord added to
keep the antenna ends as far above ground
as the site permits. With a lightweight
tribander at the top, scores will depend more
on operators than on installation limits.

Telescoping-Mast Instailation

The telescoping mast is designed to be
extended in only one way. The mast nmust be
vertical and the lower section properly
guyed before extending the upper sections.
The bad reputation of the telescoping mast
is almost completely due to attempts to
ignore this simple rule, If you extend the
sections, mount the antenna and then at-
tempt to raise the assembly from a horizon-
tal position to the vertical, you'll bend the
mast, You may also damage the antenna and
injure someone. In fact, the mast may bend
if you try to raise it to the vertical while
extended, just from its own weight—even if
there’s nothing mounted on the mast.

The recommended safe procedure is:

= Giet a firm footing. For a typical Field
Dray installation on dirt, this means using a
steel plate, with 4 spike on the bottom to
penetrate the earth, and a pin on the top to
keep the mast from slipping sideways. Base
and tripod mounts for other surfaces are
available.

* Mount the collapsed mast, plumb it to
the vertical, and guy it with the bottom sec-
tion permanent guys. A little pre-tension on
these guys is a good idea.

= Tie one or two stepladders 1o the mast,
for further work.

« Mount the rotator and antenna, and at-
tach cables and the guys for the npper sec-
tions. Be sure that all fastenings are prop-
erly made and that the cables and guys won’t
tangle,

« If the antepna is small and light and
there is no wind, an experienced person can
get the antenna to a height of 30 feet. For
greater heights, or with wind present, two to
seven people are needed. Four handle the
guys, two on ladders push up the sections
and one person handles the clamping screws
and the cotter pin or bolt. The guy handlers
should not place strain on the guys, but
should be prepared to keep the mast verti-
cal, Practicing with the mast only, with no
antenna in place, is a good idea.

= Starting with the top section, push it up
a foot or two and tighten the clamp screw
just enough to keep the section from slip-
ping when released. Take another grip, and
raise again, repeating until the stop is
reached. Slip the cotter pin or boit in place.

Carefully lower the section until it rests on
the pin or bolt. Turn the section until the
slots engage. Fhen, tighten the clamp screw
sufficiently to prevent rattling (wear 4 pair
of good leather gloves). Don’t use pliers—
the screw will dentand detorm the inner tube
enough so that it will be impossible to lower
the mast later,

« Repeat for the next lower section, and
so on, If the mast starts to leave the vertical,
or the wind picks up, stop, tie the guys tem-
porarily and get help.

¢ Don’t strain, and don’t take chances.
Even afew pounds falling from 10 or 20 feet
can be deadly.

In principle, taking down a mast is easy:
Just reverse the erection steps. If the mast is
badly rusted, or the sections have been de-
formed by bending or by excessive clamp-
ing, however, this can be a chore—even
impossible. If a little work doesn’t get the
antenna down to ladder height, consider
bringing in a crane or ladder truck.

Some Precautions to Take

Always check local building codes when
considering the installation of a large an-
tenna or high tower or mast structure. Much
trouble and expense can be uvoided by stay-
ing within imposed limits.

If you're going to use these telescoping
masts above their rated TV antenna size and
lpad limits, 1 recommend running a load

New Products

WEATHER AND DATA MONITOR
INSTRUMENTS

{ Weather observers, repeater control ops,
packet operators and other hams interested
in experimentation can check and record at-
mospheric conditions or ather environmen-
tal factors remotely by using a PC to operate
aremate Environmental Monitoring System.
The ENV-100 directly connects to standard
4-20 mA or 0-1 V sensors for data-acqguisi-
tion applications. It accepts as many as 200
modules Hnked to one PC serial port. The
ENV-100 is a plug-in board for IBM-com-
patible personal computers and can be easily
customized from the keyboard, with no ex-
ternal power supply or other interface device,
The onboard clock time-stamps data for later
evaluation. It provides a standard RS-232
(EIA-232)/485 multidrop sensor-to-com-
puter interface; programmable setpoints;
uses a complete ASCII command set; sup-
ports up to six anaiog-to-digital channels per
module; holds 16k of nonvolatile memoty for
data logging and independent control (32k
with $49 upgrade); and comes in a compact,
weatherproof case for harsh environments,
The ENV-100 can operate alarms, relays and
controls via TTL outputs. A four-wire cable
delivers power and communications. [t oper-

analysis with the weights and dimensions
invoived. When doing this, include such
factors as the distance from the top of the
mast to the antenna mounting point, and the
weight and wind area of the rotator. [ rec-
ommend you measure the size and thick-
ness of the mast sections, Errors in filling
orders have oceurred.
Remember; Satety First!

Bob Haviland was first Heensed ax WOCAK in 1931,
He obtained his BSEE degree af Missouri Schoolnf
Mines in 1939, and his Professional Eneinesring
license in New York,

Boh was profect engineer for the first radio
transmission from bevond the ionosphere, in 1949,
at White Sands, New Mexice, and for the first mis-
sile launching from Cape Canaveral, in 1951, He
developed ablation (the use of material which goes

Jrom solid to gas stare} for space-vehicle reentry

profection, and initiated programs fur recovery of
equipment und data from space.

Bob'sworked extensivelv on communication and
broadeast sutellite copcepts, and plaved a found-
ing role in commercial satellite communication.
Between 1959 and 1972, Bob was a member of S
delegations to the IT17 and CCIR. He served ay
Chatrinan, subcommittee for 27 to 1215 MHz, FCC
WARC Advisory Commitiee for Amateur Radio,
1674,

Bob is a Fellow of the Institute of Electrical and
Electronic Engineers. the American Astronantical
Society and the British Interplanetary Soctety. He
holds cight US patents, and is author of many
articles and 14 books, including The Quad An-
tenna, CQ Publishing, 1993, il =]

ates on 7-30 V de at 10 mA, An interface kit
with S¥Y550 software to graphically display,
store and manipulate data on a PC, an ug
power pack and 60 feet of cable is available
for $59.

Remote modules gather data to log infor-
mation un temperature, humidity, solar ra-
diation, rainfall and bharometric pressure
(ENV-50-HUM); wind direction and veloc-
ity, rainfall apd temperature (ENV-50-
WDT), and electrical signals of 0-10 V,
0-1V, 025V, 0-100mV, -5 to+3 ¥V, 0-100
mA and 4-20 mA (ENV-50-VOL). Retail
prices: ENV-50-WDT $395, ENV-50-HUM
$395, ENV-30-YOL $379, rain gauge with
60 fest of cable $85. Don Preston,
SensorMetrics Inc, PO Box 1049, Lakeville,
MA 02347, tel 508-946-4904, 1%
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Under the Hood V:
Solid State Devices

In this, the fifth installment in the
Under the Hood series, we take a
practical look at the diodes,
transistors, integrated circuits, and

other solid-state devices that make
moderm, compact, feature-laden communications gear possible.

By Bryan Bergeron, NUIN
Dacision Systems Group
75 Francis Street
Boston, MA 02115
hergeron @ nstbme.mit.edu

of what lies under the hood of our fea-

ture-laden, microprocessor-controlled
trans-ceivers, we’'ve eaamined the basic
passive components——resistors, capacitors,
and inductors—in terms of their form, func-
tion, and application to radio. Although
passive components are essential to any
modern communications ciccuitry, it is the
evointton of solid-state technology that
rapidly redetined both amateur and com-
mercial radio. _

semiconductors have come a long way
since the “cat’s-whisker” galena crystal
detectors in use over hall’ a century ugo.
Affordable, ultra-compact, battery vper-
ated, lightweight. and rugged commuunica-
tions units would be impossible without
semiconductor diodes, transistors, 1Cs, and
other solid-state components. Solid-state
componenis offer a number of advantages
when compared to vacuum tubes, switches,
relays, and other mechanical assemblies
that they replace. For example, solid-state
components are generaily:

1. Smaller, allowing more compact cit-
cuit designs.,

2. More efficient. Transistors, for ex-
winple, do nat require the udded energy to
power the heater elements exsential to the
vperation of vacuum tubes;

3. Cooler running. With no filaments to
heat, aolid-state cumponents run cooler,
resulting in longer component life;

4, Safer to work with. Although there
are exceptions. most solid-state compo-
nents are operated at relatively low volt-
ages, commonly no more than 24 ¥,

5. More reliable. Although #ll compo-
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l n our quest for a practical understanding

nents have a finite life span. most solid-
state components outlive their vacuum tube
or mechanical equivalents.

6. Less expensive. Single-1C receiver
systems can be purchased for less than the
price of a generic vucuum tube.

[t’s often difficult to appreciate the wide
variety of sulid-state components and as-
semblies available today. Perhaps more
confusing. a given component may be
available in a variety of packages. For ex-
ample, a given transistor design may be
leaded or surtace-mount, bolt-on or solder-
mount, éncapsulated in an epoxy or metal-
ltc housing. Identitication of sinall surface-
mount components is especially difficult.
With a littie patience. a digital multimeter,
dod a good magoifving glass, however,
most ol the simpler surface-mount compo-
nents can be identitied.

Although we can’t hope to cover the
universe of solid-state components here,
we can take a broad took at the most promi-
nent stars, namely diodes, transistors, and
1Cs, Below is a brief introduction to some
basic solid-state concepts, tollowed by an
overview of diodes, transistors, and [Cs,

Solid-State Concepts

Whatever the external appearance or
intended function of solid-state compo-
nents. they all share & common charucteris-
tic—their opreration depends on some semi-
conductor material. Semiconductors are so
named because they have « conductivity
somewhere between that of insulators and

ANODE CATHODE

(A
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Figure 1—The simpiest semiconductor
device is the diode. At A, the schematic
symhbol for a diede; at B. the drawing of a
typlcal diode package shows the band
used to indicate the cathode terminal.

conduactors, Semiconductor conductivity
and operating characteristics are purposely
maodified by adding substances or “impuri-
ties,” such us phosphorous or boron,
through @ process known as doping, to
otherwise pure semiconductor materials.
Doping atfects the relative abundance or
absence of electrons or hales in a semicon-
ductor, which in turn detines the electrical
properties of the material.

Some Useful Generalizations

Most solid-state components are based
on the same semiconductor marerials,
allowing « few useful generalizations to
be made as to their operating characteris-
tics. Compared to their vacuum tube and
mechanical equivalents, solid-state compo-
nents are relatively fragile in terms of with-
standing even brief periods wf high volt-
ages and temperatures, hut relatively
resistant to shock, vibration, und humidity.
Whereas 4 vacuum tube ar mechanical re-
fay might recover completely from & volt-
age »pike, un unprotected transistor or iC
would likely be destroyed when exposed to
4 simple electrostatic discharge (which
may he induced by careless handling!).
Thus, although an iC might survive the
mechanical stress of being dropped onto
your shop floor. it might be destroved by
the electrostatic discharge generated as vou
pick it up! High temperatures and solid-
state devices are simply not compatible.
For this reason, high-power devices ure
aormally attached to the chassis ur other
iarge heat-sink,

Solid-State Components

Dindes

Semiconductor diodes, the simplest and
one of the most common solid-state de-
vices, are used as signal and power
switches, power supply gates, voltage ref-
erences, capucitors, clippers and clamps,
frequency multiphiers, and as rectitiers in
ac-to-dc power supplies isee Figore [
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Figure 2—The basic characteristic of a
diode is that it allows current flow in only
one direction. At A, a positive voltage is
applied to the anode, and a negative
voltage to the cathode. The meter
indicates a large current flow. At B, the
diede is reversed, 50 the voltage on the
anode is negative and the voltage on the
cathode is positive. While a slight leakage
current flows, it ts too small to be seen
with the meter.

Diodes are used in electronics because they
offer a greater resistance 1o the flow of
current in one direction than in the opposite
directinn (this feature also makes diode
troubleshooting relatively easy with the aid
ot a sensitive chmmeter). See Figure 2.

Diodes are commonly classified by
power and voltage handling capabilities,
reverse leakage current and other factors,
depending on the intended application, For
example, arelevant rating for silicon power
diodes to be used in power supply circuits
is the peak inverse voltage-—the maximum
reverse voltage that can be applied hefore
the avalanche point is reached; as well as
the diode’s current-handling capabilities.

[diodes can be packaged in a variety of
materials, incloding epoxy, metal and
glass, Silicon junction diodes have cor-
nered the power diode market, mainly be-
cause of their wide temperature and volit-
age operating range, high power ratings.
and small size,

Germanium diodes have a greater re-
verse leakage current than silicon diodes,
but smaller forward voltage drop. If you're
replacing a defective diode, use a diode
with the same basic construction and rating.
Germanium signal diodes don’t generally
fure well ay replacements for high-power
silicon junction diodes, and vice versa.

High-speed switching diodes have &
typical reverse recovery time (the time re-
quired for the divde to rcturn to a normal
state after being switched from a reversed
bias condition} of ubout 2 nanuseconds,
compared to about 30 microseconds for a
general purpose silicon power diode.
Schottky-barrier or hot-carrier diodes have
a low forward voltage drop, gowd frequency
response, and Jow noise, and make ideal

detectors. Zener diodes provide relatively
stable reference voltages. Voltage-variuble
capacitors or Varicaps, are used in variable-

Figure 3—
Transistors are
built into a variety
of metal and plastic
packages. The
actual transistor
junction will be
destroyed by
excessive heat.
Heat sinks are
sometimas used to
conduct away the
excess heat, Heat
sink size is
determined by how
much heat Is
generated by the
transistor,

frequency oscillator circuits. PIN diodes
{made by defusing P and ¥ material onto
an almost /ntrinsically pure sificon layer)
areused in RFswitching, phase-shifter, and
attenuator applications. [mpatt, Trapatt,
and Gunn diodes have applications at mi-
crowave [requencies. where they are used
to generate RF directly from de.

Perhaps the most intriguing class of
diodes is light-emitting diodes or LEDs,
which produce light when the P-N junction
is forward biased. Compared to conven-
tionai filament lighting. LEDs are less ex-
pensive, have a greater lite span, ure more
efficient, coalerin operation, more rugged,
water reststant, and tlameproof,

Photodiodes, in some respects the in-
verse of LEDs, convert photons or light into
electric current.

Transistors

Stepping up in complexity from the
2-terminal diode is the transistor, a 3-ter-
minal device that provides current amplifi-
cation {Figure 3). Transistors have applica-
tions ranging from AF and RF amplifiers
and oscillators to frequency converters.
mixers, and high-speed switches, Like
diodes, transistors are generally classified
in terms of their internal construction,
which in turn greatly influences their elec-
trical characteristics.

The oldest, and perhaps best-known
transistor designs are the bipolar NPN and
PNP transistors, with their fumiliar emit-
ter, base, and collector leuds ( Figure 4y, The
bipolar transistor and its successors have
been largely responsible for the slow de-
mise of the vacuum tube, at least for small-
signal applications.

New designs and manufacturing tech-
nigues have produced transistors with less
noise, greuter power-handling capability,
higher voltage ratings, higher guin, and
otherenhanced operating characteristics, A
notable departure from the bipolar design
is the field-effect transistor or FET. Uniike
bipolar transistors, which operate on cur-
rent flow, FETs work like vacuum tubes, in

that the current flow in the output elements
{from the source to the drainy is contrelled
by the voltage applied to one or more con-
trol elements {the gates). Like vacuum
tubes, FETs provide hoth high input im-
pedance, good dynamic range, and good
noeise characteristics. FETS are commonly
used in preamplifier circuits at both andio
and radio frequencies.

The two basic types of FETs differ
mainly in whether the controliing gate elec-
trode(s) is insulated from the source and
drain elements. The gate in the junction
FET or JFET is not insulated. whereas the
gateina metal oxide semiconductor FET or
MOSFET has a layer of metal oxide be-
tween the gate(s) and the source and drain
elements, Power FETS, known as vertical
FETs, MOSPOWER FETs, and VMOS
FETs, are available for RF umplifier
applications, with moderate power output
ratings through VHF.

Te the average umateur, the most im-
portant transistor electrical characteristics
are power handling capability {small signal
versus power), operating frequency range
{AF versus RF), and current amplification
factor. Power transistors differ from small-
signal designs mainly in internal construc-
tion and packaging. Most power designs are
intended to be bolted onto a chassis or other
heat sink, while most small-signaltypes are
meunt to he mounted in air. Transistors in-
tended for small-signal applications typi-
cally generate less noise than those in-
tended tor power applications.

Most transistors will work at audio
fraquencies, but all transistors huve some
cutoft frequency where they can no longer
provide umplification. Modern transistors
are avuiluble with cutoff freyuencies well
into the UHF range and above,

Troubleshooting a suspected transistor
is a bit more involved than checking a junc-
tion diode with an ohmmeter. Although an
ohmmeter can verify absence or presence
of gross opens and shorts, it’s difficult to
assess other parameters without more ad-
vanced fost equipment. Fortunately, many
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Figure 4—A junction transistor is made by
doping N-type material onto P-type
material (A). At B, the schamatic diagram
for an NPN transistor, at C, the schematic
diagram for & PNP transistor.

modern hand-held digital mulitimeters
offer fransistar-gain-test function,

If vou look through any good electron-
ies parts catalog, you'll find transistors
listed wn terms of their construction, sug-
gested applications, operating current and
voltage, minimum gain (hfe), and package
type. For example, « tvpical Listing might
read: “NPN Power AF. 120 V, 250 mA,
hfe 40, TO-39” for an NPN transistor de-
signed for audio-frequency power applica-
tions, with maximum ratings of 120V and
250 mA, a minimum hte of 40, and in a
TO-39 package {sec the ARRL Handbook

for examples of transisior packaging), If

vou're replaving a defective junction tran-
sistor. vou'll be inaiuly voncerned with the

NPN or PNP classification. operating volt-

age and current, hfe, and package type,
typically im that order. You may be able to
use a transistor with a semewhat lower hfe
ar different package tvpe (within physical
limits. of coursel, but NPN and PNP tran-
sistors car't be interchanged. Similarly, a
bipolar transistor can’t he directly substi-
tuted for a MOSFET.

integrated Circuits

Compared to the relatively limited
world of diodes and transistors, {C'y van be
thought of as a catch-ull for all solid-state
wvomponents {see Figure 51, [Cs often con-
tain hundreds or thousands of diodes, ¢ran-
sistors. and passive components in intricate
cirenits Jdesigued to perform functions
ranging from simple digital logic switch-
ing. phase-locked-loop frequency control
and direct digital svnthesis to microproces-
sur conteol. 1Cs are relatively inexpensive,
plentiful, und exiremely functionul, given
their size, By reducing component count,
both enginecring time and equipinent pro-
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Figure b—Like
fransistors,
integrated circuits
are built inte a
variety of packages,
some of which are
shown here, The
fwo "bugs” in the
foreground ara
dual-inline package
or DIP ICs. Most
digital 1Cs are
supplied in some
form of DIP, while
analog ICs may be
commonly found in
any of the
packages shown.

duction cost are often reduced. In addition,
because of the manufacturing process, it's
generally easier to obtain better transistor
matching within 1Cs than with discrete
components,

Despite the extremely wide range of
possible functions, ICs ure yenerally clas-
sified as either digital, analog, or mixed.
Digital ICs deul with input und output
signals that are either on or off, as (n the
digital logic circuitry used in your PC. In
contrast, analog or linear ICs work with
time-varying signals, such as audio and
some forms of video, Mixed [Cs, 3 hot area
in 1C design circles, combine both digital
and analog functions on a single chip, Ana-
log-to-digital and digital-to-analog con-
verter [Cs are offen implemented in a
single, mixed-IC design.

Perhaps the most notahle contribntion
of solid-state components to communica-
tions has been inexpensive digital 1Cs, es-
pecially microprocessors. Plug-in boards
pupulated with digital {Cs can transtorm
any PC into & multi-mode commuaications
package capable of handling evervthing
trom packet and SSTV to satellite tracking.
Similarly, many contemporary transceiv-
ars rely on digital cirenitry to manage RF
switching, trequency svnthesis, and mogt
often used freguencies,

Families of TCs have similar character-
istics, as defined by their common con-
struction.! Examples of digital [(? families
include: T'TL (transistor-transistor logic)
and CMOS (complementary metal oxide
semiconductory, Digital logic families vary
considerably in input/ouiput potentials,
speed, and power consumption, For ex-
ample, CMOS designs are used where
power consumption must be minimized,
More importantly, most {families cannot be
connected directly to other families be-
cause of differences in input and output
levels, The one exception is the CMOS

16G., Tharalson, "Which Logic Family Is Best For
\{gugg Eiectronic Products, 31(16). 53-7,

family, which can interface directly with
most other digital [C fumilies. n addition
to the differences between digital IC fami-
lies, there is also considerable variation in
the characteristics of 1Cs within a family,
Diespite  variations in  characteristics
though, all TTL ICs udhere to the same
input and output level standards.

Linlike digital ICs, analog or linear ICs
are designed to operate on a variety of sig-
nal input and output levels, Examples of
andlog LCs include the popular nperational
wmplitiers, which are high-gain, de-
coupled amplifiers. Analog 1Cs ure often
designed to replace a number of discrete
components, from those requiced to create
an entire receiver, multimeter, ur RF
source, to video amplifiers and voltage
regulators.

1Cs are usualiv identified by their
unique packaging. C'ompared to other de-
vices, however, IC packaging provides
little insight into the function of an IC. IU's
almost impossible to determine the nature
of a particular IC without referring to the
aiphanumeric labels on the coinponent
package.

tInfortanately for most amateurs, the
move toward increased use of ICs has made
troubleshooting ail but the simplest analog
ot digital ICs a formidable task, If vou're
lucky enough to be working with plug-in
[Cs. then try substitution—jost like in the
old vacuum-tube days. In many cases, re-
pair requires shipping the entire transceiver
hack to the manufacturer. Even so, most of
us would argue thut the added functionality
is well worth the troubleshooting hassles—
especially given the functionality we have
come to expect from our eylkipment. It
would simply be impossible, were it not for
modern selid-state devices.

For Additional Reading

R. Schetgen, ed. The ARRL Handbook tor
Radio Amareurs {Newington: ARRL, 1994y,
Ch, 4 “Solid-State Basics.”

L. Woltgang, Understanding Basic Elec-
tropicy (Newington: ARRL, 1992), 108%



New Books

AMATEUR RADIC
ENCYCLOPEDIA

By Stan Gibilisco, WIGV, Editor-in-Chief
First Edition, 1994, ISBN: 0-8036-4096-7.
TARB Books, Division of McGraw-Hill Inc,
Blue Ridge Summit, FPA [17294-0850,

Paperbound, 8'/:x1l inches, 608 pp.
B&W illus, $29.95

Reviewed by Larry Wolfgang, WRIB
ARRL Senior Assistant Technical Editor

Since its unnoancement a few months
ago, the Amateur Radio Encyclopedia has
generated quite a lot of interest, Even the
most sessoned hams seem drawn to clear,
concise explanations of the many technical
aspects of our hobby. The Amareur Radio
Encyelopedia appears 10 contain a wealth
of such “information on virtnally every
aspect of ham and hobby radio,” as it says
on the back cover of the book.

Author/editor Stan Gibilisco, WIGY, of
Miami Beach, Florida, is an electronics
engineer and a science and technical writer,
according to the author’s information on
the back cover. In “About the author™ in-
side the back cover, we learn that Gibilisco
isa mathematician, and that “between 1977
and 1982, Stan served as Assistant Techni-
cal Bditor for Q5T magazine ... and vice
president of engineering for International
Electronic Systems, Inc...To date, Stan has
authored and coauthored more than 20
books.” Impressive credentials, o be sure.
(Stan’s employment here was from mid-
1978 until mid-1979, as an assistant tech-
nical editor for about half that time.)

The Table of Contents lists the first and
last entry for each letter of the alphabet, [t
also lists four appendices and an index.

Let’s take a peek inside this encyclope-
dia, There's a lot of information here, but
the articles all seem rather short. Few of
them are longer than three paragraphs and
many are shorter. My initial impression was
that the information in many of the entries
tstoo brief, often leaving ont details impor-
tant to the understanding of a topic.

Seeking another opinion, [ checked with
another ARRL Headquarters Staffer. With-
out further comment, | asked Jim Kearman.
KRI1S, to take a brief look through the book
and give me his reactions, Dave Sumner.
K1ZZ, had looked at the book before T re-
ceived it and had offered a brief comment
as well. Both said they had looked up one of
their favorite Amateur Radio topics, and
found no entry. The fact that both had inde-
pendently tried to read about Beverage an-
tennas surprised me, but so did the fact that
the book contained no eatry on that topic!
A quick check of the index turned up an
entry for Beverage antennas, but that only
led me to the “Antenna™ entry, which lists

articles about many specific antenna types.
Apparently the “Beverage Antenna” article
didn’t make the final cut, Too bad, because
this entry would be more valuable to most
hams than one about the “Alexanderson
Antenna.” This untenna apparently hasn't
been used much above the standard AM
broadcast band, An article about Beverage
antennas would probably also be of more
interest than an  entry about the
“Crochralski Method,” which describes a
technique for growing semiconductor crys-
tals,

1 was also surprised to discover that a
mathematician had made a common error
in defining the decibel. According to the
Encyelopedia, the “decibel is a means of
measuring relative levels of current, volt-
age or power.” Equations for calculating
decibels with voitage, current and power
are then given. 'The decibel is a means of
comparing only power levels. You can use
the voltage or current comparisens only if
you’re certain both voltages or currents are
based on the same circuit impedance, The
only mentien of an impedance or resistance
in the decibel entry is in relation to using a
reference power of | mW, to obtain a com-
parison in dBm. Here we’re told the load
must be a pure 600-L} resistor, Power ra-
tios, however, are independent of source
and load impedances!

Again seeking another opinion about the
Amateur Radio Encyclopedia, T contacted
ARRL Technical Advisor and QST World
Above 50 MHz column editor Emil Pocock.
W3EP. Emil commented that related infor-
mation is fragmented and often repeated in
several articles. In addition, material that
seems (o be repeated doesn’t always agree,
For example, in the entry about the
F Layer, we read that “the F layer can occa-
sionally return signals at frequencies as
high as about 80 to 100 MHz.” Under “Very
High Frequencies (30 MHz to 300 MHz)”
in the “Propagation Churacteristics” ar-
ticle, we read that, “F-layer propagation is
rarely observed, although il can oceur at
times of sunspot maxima at frequencies as
high as about 70 MHz.” (Emil notes that
during sunspot Cycle 19, F-layer propaga-
tion was observed to exceed 70 MHz only.)

Emil also noted that information in the
articles is often misleading or contrary
to standard textbook accounts. In the
"Moonbounce™ entry, which describes
amateur communication using this mode,
we read that Barth-Moon-Earth (EME) con-
tacts were {irst made on the HF bands at
21 and 28 MHz. The ARRL Handbook
states that the first amateur two-way EME
communication took place in July 1960 at
1296 MHz.

The index seems competent, and brings

tugether information scattered throughout
the book. Emil commented that you
wouldn’t find all propagation-related infor-
mation under the index headings for
“Propagation” or “Propagation character-
istics,” however, Perhups subheadings un-
der such index items would be helpful.

There are many incorrect and mislead-
ing explanations in the book. For example,
in the discussion about capacitive reactance
we're told that the choice of the positive
direction for inductive reactance and the
negative direction for capacitive reactance
is “purely arbitrary, having been chosen by
engineers for convenience.” Actually, it's
simple to understand this convention, It's a
direct consequence of the mathematics in-
volved, In a circuit with an inductor and a
resistor in series, the voltage feads the cur-
renut, and thus has u positive phase angle. In
a series eircuit with a capacitor and a resis-
tor. the voltage lugs the current, und thus
has a regative phase angle. If the opposite
convention were selected, the mathematics
wouldn’t work!

In the “Chebyshev Filter” article, the
filter-response graph shows ripple in the
stopband response, but ripple is actually
only present in the Chebyshev passband
response. In addition, the text refers to the
skirt selectivity as “extremely steep,” and
while the selectivity 1s steeper than for a
Butterworth filter, it is not as steep as that
for an elliptical filter, There s no descrip-
tion of an elliptic filter response in the
Amateur Radio Encyelopedia, so readers
won't learn of the relative merits of these
three filter responses.

The decibel definition errar is continued
in the discussion of filter cutoff frequency.
We read that the cutoff frequency is that “at
which the signal cutput voltage is 6 dB be-
low the level in the passband.” Actually,
the cutoff frequency is specified as the point
where the signal power is 3-dB below the
levelin the passband. This is also known as
the half-power point. The voltage level here
is0.707 times the voltage in the passband (-
3 dB). This same error is repeated several
places in the various filter articles.

This book doesn’t live up to the expec-
fations of un encyclopedia. It might be bet-
ter named an Amateur Radio Dictionary,
because of the brevity of many entries, |
wouldn’t expect to find complete informa-
tion about a fopic in a dictionary, so a dit-
ferent title might ease some of my disap-
pointment. 8till, I'd expect the information
1 did find in the hook to be accurate. There
ire far better books for less than the $30
price tag on this book, I recommend that
vou spend the money on a copy of the
ARRL Handbook, or renew your League
membership for another year! BSE¥]
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Portable S5

A vacation in Slovenia yields big pileups, warm
friendships and deeper understanding of ham life
in an emerging free country.

By Sharon Machlis Gartenberg, KC1YR
31 Joseph Rd
Framingham, MA 01701

oudon’t have to travel to a rock
in the South China Sea—100
pounds of radio gear and anti-
dysentery drugs in your luggage—
ta be one of the hottest DX signals
on the band. In my case, 1 just hopped on a
Swissair fet and went to visit a friend, That’s
because my friend happens to be Boris Tusek,
S51XE, in the new nation of Slovenia (see
“Hamming on the Sunny Side of the Alps,”
by David Sumner, K1ZZ, in the November
1993 @ST). Although Slovenia has been a
DXCC country for more than two years and
2 lot of Slovenes are active on the bands,
many hams are still missing 85 in their QSL
card collections. [ made more than
900 (380s, was invited to two DX nets and
heard from hams who claimed they’d waited
hours to make contact with me. All in just
three days on the air!

*“Thanks for the new one,” [ heard over
and over again during my stint on the other
side of a pileup. I didn’t know it then, but my
reason for visiting Slovenia began with a
QS0 in December 1990, with Boris, then-
YU3IXE. Our chat [asted about 15 minutes
and wasn’t atypical—a basic talk about
name, age, equipment and hobbies. But

somehow in the next three years, amidst
Q30s and letter writing and the tragic war in
Bosnia—during which Boris has selflessly
spent hours on the radio to get news from my
friends in Sarajevo—we became close
triends. Before I knew how it happened, my
wish to visit him “someday™ turned into a
definite decision for my husband, Lee,
KA1USL, and me to spend our 1993 summer
vacation operating Portable §5. What a
handy way to plan a DX pedition! With Boris
arranging for operating permission and gra-
ciously offering us the use of his radio club’s
spectacular contest station—not to mention
the second floor of his home for two weeks—
all we had to do was show up.

We arrived in nearby Klagenfurt, Austria
(it’s possible to fly into the Slovenia’s capi-
tal, Ljubljana, but it’s cheaper 10 go 0
Austria). Boris drove us for an afternoon
through picture-postcard Alpine scenery to
Cerkno (population 2200). Impatient to be-
gin work on the air, my thoughts were
diverted when we stopped at his parents’
farm nestled haifway up a mountain. The
view of the valley and surrounding moun-
tains was breathtaking. “Just let me sit here
for a week and look at this,” | pleaded. In-

stead, we set off for the Cerkno radio club's
contest spot, Crai Vrh (Black Peak). Driving
up the winding, not-always-paved mountain
road, { was especially grateful for our native
host!




There's more to do in Slovenia
than work DX pileups. Bled is
one of the country's most
popular tourist destinations for
its beautiful lake and stunning
mountain scenery.

PHOTQ BY MARJAN SMERKE

Contest Station with a View

['was floored when we arrived at the peak.
The location was perfect—atop a mountain
in the woods, with each vista more stunning
than the last. Looking one way was Triglav,
Slovenia’s tallest mountain; another way was
Cerkno in the valley below. 1t was late after-
noon and the [ast thing I wanted to do was
waste the chance to view my first sunset over
the Alps. Until T saw the station.

. Builtfrom scratch by 10 active hams, the

Crni ¥rh contest location is a cabin with
a loft upstairs that sleeps four, Thete are
three towers, the tallest at 30 meters, sup-
porting antennas that include a S-element
beam for 20 meters, 3-clement beam for 40,
and 2-element cubical quad for the newer
HF bands. As it turned out, the only one I
used was the monobander for 20 because the
pileups were so persistent. [ didn't have
much chance to change bands,

The cabin and antennas are shared. Tech-
nically, members bring their own radio gear,
aithough they often loan that back and forth.
They decide each year who gets to work
which contests from the site, divvying up the
major DX weekends. Because of the time and
espense that went into buying, building and
equipping the site, other hams who want to
become regular users are asked to pay a fee
of 600 German marks. That's about $350 in
US bucks, or approximately the average
monthly take-home salary in Slovenia. Dur-
ing our visit, however, we were told to think
of the site as “ours,”

The Lady is DX

This was not my first exotic peefix—the
vear before, [ operated UCTA/KC1YR—nor
was it the first time I was a guest op at a
station with a 100-foot tower and monoband
Yagi. But the combination of the $5 prefix,
cutstanding setup and 1300-meter mountain
generated the largest, most persistent pileups
I"d ever experienced. During each session on
the air, [ held a frequency for hours. Even
more amazing, 1 only had to call CQ once a

night, for maybe 20 or 30 seconds, when we
first fired up Boris’ commercial ham trans-
ceiver and the club’s home-brew amplifier.
That would be it—once someone found me,
I had company for the duration. The pileups
got so huge that sometimes, even when bro-
ken down by call atea, they were a wall of
neise. My QSO rate was cut considerably
when it would take me two or three “QRZ
again, please?” requests to pick out some
letters. A nice “problem” to have!

Being an American operating from the
unusual location added to my attraction on
the bands. Some thought I was in the middle
of the war in ex-Yugosiavia; I had to keep
explaining that Slovenia had just 10 days of
fighting in 1991 before splitting with
Belgrade and has been at peace since then,
Also generating interest was what my hus-
band calls the “YL factor.” Even local
Cerkno hams, who have plenty of experience
with pileups of their own, were a little sur-
prised at the crowds I garnered.

“Unfair advantage,” several of them
chided with a smile.

“You guys need more YLs on the air in
this country,” | replied. Anyway, it didn’t
seem particularly fair to me that they could
put a 4300-foot mountain under their towers!
YL DXCC hunters were especially happy to
hear me, because the country has few women
working regularly on HF.

“When are you going to be on the air
again?" asked one American operator in
Germany, ready to teiephone friends back
home with the news. When I'told him 1 wasn’t
sure, maybe only one more day, he said,
“Well, they can read it and weep.”

On my first day on the air, I worked al-
muost 250 stations in a little more than three
hours, including chats with Cerkno hams who
got on 20 meters to say hello and welcome us
to town. My other nights on the air were simi-
far. In contrast, my KC1YR log in Massachu-
setts often takes more than a month to fill a
page. I worked hundreds of stations in the
States, including Alaska and Hawaii, and

,ienvelope I warted more than a month
-for my 35 QSL cards to be printed and
~didn't want & huge pile of cards to sort '
- thraugh at once. 56 | checked them =
~against my log as they camie in'and
wrote my necessary information on the
-anvelope 16 speed things along when "
,my cards arrwed The mformatlon on

After you've spent 30 minutes wa:’ung
 fo bust through a pileup, take an extra..
80 seconds and make sure you've got
.thé correct UTC date and time. If the.*

. DX station’s tog is computerized, this -
“isn't a problem anymors because it's f'f’? -
-pasy to search for a call sign. But my
S5 lag jsn’t, and with & stack of cards
~to'answer, a QSL card that's wrong _
ver by dn hodr or & day means -
flipping through a lot of pages o checis
- 8uch cardg go'to the “wait until -
—zgverything else is answered” pile.’
~-Another tip from my friend Martin,
who operated FW/G4DZC in CQWW -
’92: Include the exdct frequency you
worked the station on, not just -
4 MHz That can help the {}X statlon 2

t|me are accedentally off 5
LT if the Q80 Is a new country or
~gomething else you need for an
.77 award, make a note on the card.
After the fun and excitermentofa -
" DXpedition—not to mention a~
.- wondeiful vacation away from life’s..
-+ usual chores—sitting down tg wrlte

. ..out astack of cards is @ comparatwe
“drudge. Seeing comments like =
.. "Thanks so much for the new onel” of = -
*You sure had a big pileup! 'm glad L

-« Make sure. yaur call sign s on.
the slde of your card with QSQ
“information. 1 found it annoyifig wheni
“was checklng my log and looked at date
-and fime on a QSL card, only to have to
-search for the call sign on.the vard. =
e Get the, date and. time right. ,Thss :

,appremated And it brings back
‘: o .j,wcnderrul memotles of what it was
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people Slo, nes almost never get to make a DX contact in their mother
: 'rongue in y ur next S5 QSO try a few words in S!ovene

E;Me VveSEli_ :
- Pel deVET
- HVAl2 za ZVEzo o
“Lep pozDRAY ~ ‘ e
*}sRECno( mnaunced SHECHno)

‘aurpﬂse a S]oveman ham“? meg ina natlon of Just two million ]

jr'r'nr',fNLce to meet you T

L. .58 .
,Thanksforthe QSO )
Best wishes - o
-Good Juck

PROTG BY THE ALTHOR

The Crni Vrh (Black Peak) contest station near Cerkno, Slovenia.

much of Europe and a bit of Asia. We talked
to many of our friends back home.

Hams in the Public Interest

I got a chance to hear first-hand about the
outstanding seevice hams are performing in
the Former Yugoslavia, passing messages in
and out of war-ravaged Bosnia-Herzegovina.
I doubt there’s ever been such « need for
sustained emergency and Health-and-
Welfare ham traffic in the history of Ama-
teur Radio. Normal mail and phone service
to the republic was cut more than a vear and
a half ago; for many Bosnians trapped in the
siege and for their loved ones outside, hams
have provided the vnly way to communicate
with family and friends.

Bosnian hams in Sarajevo and elsewhere
conduct this traffic handling under unim-
aginably brutal conditions, Sumehow they
stay on the air, despite incessant artillery
bombardments (antennas can’t be placed too
high or they’li catch the attention of Serbian
gunners in the surrounding hills), equipment
breakdowns {with the vhvious problem of
how to get parts) and constani cutoffs of elec-
tricity, They’re true heroes.

52 NO5F

We listened on 40 meters for a while, with
Boris translating the discussions about
friends and family being okay, and how to
get some documents out of Sarajevo (for
many who fled the war and “ethnic cleans-
ing,” things like diplomas and professional
certificates are vital if they hope to find work
in their temporary homes). One lengthy QS0
discussed what a visiting priest would be
taking in to help beleaguered inhabitants.

With hundreds of thousands of Bosnian
refugees now elsewhere in Europe, hams in-
side Bosmia are exceedingly popular; when
they can be onthe air, many take lists of hams
waiting with traffic. Boris has waited hours
trying to get a message in on behalf of a
Bosnian abroad. | was lucky. As a visiting
American with traffic to pass 1o fellow hams,
Sarajevans on the air were sympathetic to
Boris’ requests; our wait was relatively short,
Twice, T9 hams telephoned my friends, al-
lowing us to talk briefly. [t wasn't the visit to
Sarajevo | had dreamed wonld be possible,
but it was better than nothing at all.

Local Operating
My friends wished me a good trip, Lee

The author visits the castle at Bled with
Boris, S51XE.

and I got a taste of local VHF while portable
83, and we found 2-meter operation in an
Alpine country an interesting change from
the flatiands back home. As one Slovene ham
told us: “Here, it’s less important to know
repeater frequencies than to know the moun-
tains,”

The Slovenes make the most of their ter-
rain, perching repeaters atop many of their
highest peaks. One day, we drove to the well-
known cathedral at Sveta Gora (Sacred
Mountain). It was up a winding road, with
aumerous wooden crosses along the way,
where the faithful can stop and pray. Atop
the mountain, Boris pointed to a nearby
digipeater, It was respectfully out of the typi-
cal tourist’s view——and certainly handy for
bouncing packets to Italy. The hams in
Cerkno use 2-meter simplex to chat amongst
themselves, We could usually find Danilo,
S59WA: Damijan, $59AB; Branko, $51HB;
ot other local hams after returning home from
a long day of sightseeinyg, to chat about our
tourist activities.

The hospitality we enjoyed during our
stay was tremendous. Shortly after we ar-
rived, many hams in town got on 2 meters
to make sure we felt welcome at their radio
club and in the community. Many of them
made the drive up the mountain to ketp us
company while operating at Crni Vrh.
Mirko Rejc, S532RD, even dragged his
computer up to Crni Vrh and [eft it there for
several days so we could use packet during
ourstay, he provided invaluable help insend-
ing messages to my friends in Sarajevo.

A Home Away from Home

The local radio club, led by president
Miran Yoncina, S59V M, threw us 4 party at
a nearby country inn—a great ¢vening of
good food (including local speciaities like
goat meat), good wine (Slovenia produces
excellent vintages) and warm, friendly con-
versation. We brought back two beautitul

PHOTO BY LEE GARTENMBERG XA\USL



books about Slovenia and a lot of wondertu]
memories. We were even interviewed by the
local radio station. 1’ ve never felt more wel-
come and at home in a place so far away.

We fit in more than radio during our two-
week stay, enjoying many tourist attractions
on the *“Sunny Side of the Alps.” We stopped
at the beautiful take in Bied, with its isiand
church and stunning, cliff-hugging medieval
castle; the cave where Dante Alighieri hid
out from Italian authorities and wrote “The
Inferno™, a waterfall near the town of Bohinj;
and locai wine producers in the countryside
bordering Ttaly. Although poor timing made
us miss a tour of caves famous for their geo-
logical beauty and we skipped the world-
renowned stallions of Lipica, we did catch a
handmade-lace festival in nearby Idrija, and
international wine and flower shows in
Ljubljana.

Time to Go Home and Get in the
Contest

My only DX disappaintment, aside from
not hitting DXCC {I spent too much time
beaming Stateside), was missing the 1000-
QSO mark. We had planned another late
night on the air for our last night in the coun-
try, this time at the contest station of Tone,
852CD, and Darko, §54D1.. I was hoping to
finally try my hand on 80 meters with their
2-element delia loop atop another nearby
peak. However, a thunder and hail storm cut
short my quest for 1k,

Our journey back to Austria was typical
of the entire trip. We left on a Saturday morn-
ing. before the beginning of the European HF
DX contest. Because our rental car started
exhibiting hesitation the night before we left,
we were concerned if it would be okay for the
22-hour trip back to Klagenfurt, Boris’
friend Damijan, S59AB, and YL Ingrid gra-
ciously agreed to follow us in their car—
departure time was 5 AM. They stayed with
us at the airport until our plane departed (late)
before heading home, where Damijan was to
embark on an all-night contest effort.

We felt guilty for tiring him out before the
contest, so0 we promised to find him from
home and give him some points. True to our
word, after more than 12 hours’ travel, I
found S59AB, worked 10 stations before him
and passed him the special “QTC” points
from those previous contacts. Shortly before
collapsing in bed, [ went through our stack of
mail and found more than 80 QSL cards al-
ready waiting for SS/KCLYR!

The full impact of just how sought-after I
had been on the bands didn’t really hit until
a month after we were home. A ham from
North Carolina telephoned, asking for my
Q3L card. I explained that my special photo
cards were still at the printer and he politely
urged me to consider writing out his card on
a postcard or anything else that was handy.
Because the Spratly cards are coming out, he
told me, he only needed one more card to
have confirmed evety DXCC country: Mine.
[’m pretty sure that will never happen in
Framingham. 11 da}

New Books

1994 AMATEUR RADIO
ALMANAC
Edited By Doug Grant, KIDG

C'Q Communications fne, 76 N Broadway,
Hicksville, NY 11801; tel 516-681-2926.
First edition, [993. 486 pp, illustrared
with B&W photographs, diagrams and
maps, and 7 pp of color photographs.
8x5'/x inches. Rerail price $19.95. ISBN
(0-943016-06-1.

Reviewed By Brian Battles WSI10Q

QST Features Editor

The ARRI. holds what may appear to be
a nedar monopoly on Amateur Radio infor-
mation. That makes sense, hecause your
L.eague has been around for eight decades,
and it must be capable of serving vou and
your fellow Members in almost any way
necessary—now and into the future. Not
everything is conveniently accessible on
paper or as computer data, though, Here at
HQ we bave an incredible resource that can
instantly provide details and data on an
unimaginable range of Amateur Radio-re-
lated subjects: Facts about FCC rules, op-
erating issues, spectrum management,
DXpeditions, contests, identities of well-
known hams, countries, awards, trivia and
almost anything you can think of. This “se-
cret weapon” is code-named K1ZZ, Few
staff members recall any time when the
ARRL’s Executive Vice President was
stumped by a question.

Most hams aren’t fortunate enough to
have such an impressive memory and
knowledge of facts, and you can’t have Dave
standing by whenever you have a question
on a fact relating to ham radio, For most
amateurs, ownittg a copy of the CQ Amareur
Radio Almanac could be the next best thing,
Editor Doug Grant. K1DG, a ham of consid-
erable experience and accomplishments,
has prepared an extensive reference work
packed with data that ¢can come in handy for
any ham. After an interesting opening chap-
ter that provides a condensed, informative
history of Amateur Radio, the complete text
of FCC Part 97 is reproduced (although re-
cent changes in Novice VHF privileges
didn’t make it into this edition}, and there
are records, tables, tips, addresses. awards
and listings that cover almost every type of
Amateur Radio category. There's plenty of
the fascinating trivia hams love to eat up,
tov, such as WWYV und NIST information,
mini-profiles of well-known amateurs,
postal rates and regulations, and so on,

Almost everything in this book is avail-
able from ather sources, such as Q8T, CO,
ARRL publications and free handouts, and
other books, electronic bulletin boards and
s forth. The value of the Almanac is that so

much is contained in one place, with a
handy index, and it can save time when you
need to look something up. It's also an in-
curable browser’s paradise. Novices and
Technicians who haven't explored much
bevond local FM repeaters will find that
flipping through the Almanac exposes them
to a wider scope of Amateur Radio, and it
may spark their interest in using new bands
and modes, or in upgrading to gain HF
privileges. The book is well-balanced in its
coverage of material that relates to above-
and below-30 MHz topics. For HFers, there
are geographical data and world maps,
DXing, contesting, QSLing, propagation
and contest statistical tables. For VHF/
UHF/microwave operators there’s packet,
satellites, EME, VHE/UHFE/microwave
records, contest info and more.

Most of the material in the Almanac is
of interest to any active amateur. There's a
wealth of helpful information on license
census stats, FCC rules and addresses, fre-
quencies and bandplans, events, hamfests,
publications and reference tables, There are
sections that cover radio manufacturers and
dealers, 1ARU societies, key foreign
phrases, computers, the Internet and other
publications. A weak spot in any almanac
that carries volatile information is that
much of it may be outdated shortly after the
book reaches print. For example, the list of
ARRL officials is certain to have inaccura-
cies because of changes in the ranks of
commmitiee members; Division and Section
leaders are included. although this infor-
mation is available in up-to~-date form on
page B in every issue of (ST; the complete
Novice and Technician written license
exam guestion pools is included, although
these change every few years; top contest
scores and other achievements may be
superseded af any time: and the Silent
Keys list will obviously be subject to con-
tinuous update. Naturally, there will almost
certainly be an updated Afmanac each year,
and you'd need to pick up a new each year
if you need the latest information.

[ read through the book three or four
times, and didn’t happen to notice any sig-
nificant errors, omissions or typos. {Perhaps
Dave would have spotted a few slip-ups, but
then, ke doesn’t need this book!) [I learned
a lof just by skimming the book!!!—K1ZZ]

You could view this book as the next
closest thing to a 24-hour direct hotline to
Dave Somner. If vou're a “data hound”
who’s fascinated by Amateur Radio facts
or if you'd just like an practical reference
work to add to vour ham library, I'd say
that the CQ Amateur Radio Almanac is
worth your 20 bucks. It’s a commendable
first-time effort for Doug and CQ. 105%]
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" -"An Overinew of

jThere’s some history behmd that
' ,call sngn of yours—check it out'

By Phil Sager WB4FDT and F{lck Palm K1CE
- _Field Services Manager
AHHL :

PO Box 327 .
" Ruston, LA 71273

N4MM KH61I, K3ILVA, WSIO,
s NTEER, KBIAFX! The
United States has a wide variety of amateur
call signs. Have you ever wondered how this
cameabout? The history of US call signs goes
back 80 years, and their story is more compli-
cated than most amateurs rezlize, Before we
start on our call sign journey, let’s make sure
we understand the road signs:

The prefix refers tu the character(s) be-
tore the number in a call sign, For example,
WBAFDT has a two-letter prefix, WA.

The suffix refers to the character(s) after
the number, WB4FDT has a three-lefier sul-
fix, FDT.

A one-hyv-two call sign has one letter in
the prefix and two letters in the suffix, such
48 W3UT, Similarly, a one-by-three call sign
has one letter in the prefix and three letters in
the suffix, such as K4BAL An example of a
two-by-two call sign would be KJ4KB: a
two-by-three call, WB4FDT,

Preferred Call Signs

One-by-two call signs, such as WBIO or
EAVX, are considered to be preferred call
signs, because of the implied status of the
holder as an “old-timer” in ham radio. But in
pursuing the idea of preferred call signs fue-
ther, we run into an anomaly; One-by-three
call signs that begin with either W or K are
also generally thought of as preferred call
signs, but one-by-threes that begin with N are
nat, because they have come to indicate the
newer generation of hams, (Sure, this ts 1l-
lagical; but when you examine such areas of
implied status in any tield, you will typically
#un across such departures from logic!) Call
signs with two characters in the prefix, such
ds WB4FDT, are also considered as being
nanpreterred by many hams.

When co-author Phil Sager worked for the
FCC in the old Amateur and Citizen’s Divi-
siun in the early 1970s, the Division’s big-
gestheadache was amateur call signs. In fact,
there was an in-house joke to the effect that
Ao amateur was satistied with his or her call
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sign: Hams with WA and WB calls wanted W
or K one-by-three call signs. Hams who had
ane-by-three calls wanted one-by-two calls
signs, Hams who had one-by-two calls
wanted their suffix to be their inirials! Some
amateurs wanted the call sign of a deceased
friend or relative. At times it seemed as if
every licensed ham was on the FCC’s phone
trying to get a new call sign!

The situation is somewhat amusing to the
disinterested bystander, but for the hams in-
volved, it is very sertous business, indeed.
1t*s often difficnlt for nonhams or newerhams
to understand the importance an amateur at-
taches to his call sign. Call signs are af least
as important as names, and most amateurs
want a short one that is easy for others to
remember. Or one that reflects their initials
ot name, Or one that has a good sound (on
phone) or good rhythm (on CW), or both,

There is one interesting aspect to the pre-
ferred call sign game that is generally over-
looked: [t often appears thal the FCC regards
amateurs 4s somewhat silly for wanting call
signs of their individual preference. There
have been many periods during the FCC's
tenure that the Commission has not been
willing to structure call sign assignments to
meet the ham community’s wish for pre-
ferred call signs. Yet, throughout most of the
history of commercial broadcast stations, the
FCC has cooperated fully with the commer-
cial interests in assigning call signs of their
choice, and in enabling one hroadeast group
to “purchase” a preferred call sign from an-
uther station (by the license holder turning
the call sign back in to the FCC and being
assigned a new call sign, while the call sign
turned in is reissued to the station that wanted
it. Why? So that, by a stretch of both the
phonic rendition of the call sign and the
audience’s imagination. the radio station can
be called “Kiss Radio™ or *Light Radie.” ot
some such,

In the beginning...
Priorto 1912, there were no call signs as-

signed by the authoerities, simply because
there was no licensing of radio stations in the
United States. Pioneer amateurs made up
their own calls, sometimes using their ini-
tials. The ARRL’s founder, Hiram Percy
Maxim, used the initials SN'Y for his call sign
in 1911.' Since the range of the average spark
station at that time was usuvally only a few
miles, no further identification was needed,
and there were few cases of confusion caused
by two or more stations picking the same
identifier letters,

With the passage of the Radio Act of
1912, amateurs wete required to be licensed
and were assigned government-issued call
signs. Al call signs were issued by the De-
partment of Commerce, which divided the
US into nine call sign districts. All amateur
call signs consisted of a number followed by
two letters, such as IWH.

The concept of preferred call signs, inci-
dentally, began in the early days of Amateur
Radio, as shown by the following story,
which Stew Perry, WIBB, used to tell on
himself (Stew, now a Silent Key, was 4 pio-
neer of 160 meter DXing, u fine operator, and
a true gentleman.}

Amateur Radio was shut down for the du-
ration of World War L. The strong identity of
hams with their call signs was not recognized
by the Department of Commerce, which sim-
ply cancelied all amateur licenses for the war,
so that hams lost the call signs that had been
issued to them a few vears earlier. After the
war, the Department announced that ama-
teurs would be relicensed, but with new call
signs, rather than their previously held call
signs. Hams wanted to be assigned call signs
atthe head of the alphabet, so as to show their
early origin in the hobhy.

When the Department of Commerce an-
nounced that it would begin issning call signs
to amateurs on a certain day, young Stew
showed up at the Boston office in the early
morning hours, thinking that he would be first
inline and. when the office opened, he would
be given the call sign 1AA. To his chagrin,
over 20 amateurs—all obviously having the
same idea—were already in line when he got
there, 50 that Stew was assigned 1BB!

The two-letter suftix call signs quickly ran
out, and a third letter was added; 1ANA, for
example. Many two-letter suifixed call signs
were reissued as they became avaijlable, and
they were often available upon request. As
late as 1927, new amateurs in some call areas
were given reissued one-by-two call signs.

Call Signs That Were Reserved or
Withheld

When call signs began to be issued by the
government, the suffixes that began with X,
Y, and Z were reserved for “special classes
of stations.” such as “experimental stations
for the development of radio communica-
tions fthe X block], technical and training
school stations fthe Y block], and special
land stationsthe Z block].” For example,
1ZM was licensed to Hiram Percy Maxim as
a “Private (limited commercial and spacial)

INotes appear on page 59.



Special Land Radio Station.” The ARRL’s
co-founder, Clarence I, Tuska., was similarly
licensed as 1ZT.

The calls with X, Y, and Z as the first
letter of their suffix continued to be blocked
from being issued to hams for many years.
For example, when experiments began with
television broadcasting in 1927, atypical sta-
tion call sign for experimental television
broadcasting was W2XCQ, licensed to Radio
Corporation of America, in New York, as
shown in the [929 call directory. Later, these
blocks of call signs were released for assign-
ment to amateurs, which opened up quite a
few new preferred call signs, Z-suffixed call
signs weren't regularized until 1925 when
they appeared in the Call Book. Y-suffixed
call signs continued to be issued to school
stations (W1YK, for example, was issued to
Worcester Polytechnic [nstitute), but were
later assigned to individual haws in the
1930s. X-suffixed call signs didn’t show for
regular amateur use until Extras could re-
quest specific one-by-two call signs in 1977,
and later when the current call sign assign-
ment system was enacted. There is still one
exclusion with respect to X-suffixes: Two-
by-three X-suffixed call signs are reserved
for experimental stations, and are therefore
not issued to amaieurs.

There was another group of call signs that
were not issued in the carly days—those that
could be construed by some as being vul-
garisms or obscenities, That was a more prud-
ish age, to be sure, and it’s amusing to con-
sider some of the call signs that were withheld
for such a reason. Eventually, this rule was
relaxed and moderated, so that now we can
all enjoy W2SEX on Field Day. There are,
however, some call signs that have never been
issned; you may conduct your own research
in your copy of the Call Book Magazine to
determine what those call signs might be.

Time Marches On...

But, to get back to the chronology of our
story, the state of the radio art moved for-
ward, amateurs began experimenting with
short-wave frequencies, and international
(JSOs became more commonplace. Cana-
dian, European and South American ama-
teurs were using the same system of call signs
that US hams were using, and it was impos-
sible to identify the country a ham was in by
hearing his call sign. To avoid confusion,
many amateurs, in about 1923, began using,
on anunofficial basis, what they called inter-
national intermediates, and a ane-letier pre~
fix to indicate the couatry.

In this country, amateurs used u (which
was rendersd in lower case, not the usual
capital letter, because it was unofficial) to
indicate the United States, Furthermore, they
would transmit the call sign on the air with a
space between the unofficial prefix and the
official call sign—for example, 0 601—but
would write it on QSL cards as u6Ol, without
the space. A later modification to this unof-
ficial system, in 1927, added another letter to
indicate the continent (with » being used for
North America). so that the call sign would
then be sent as nu 601, Canadian amateurs

used nc, for North America, Canada. There
were more details to this unofficial system
that seem confusing today, but the hams of
the day were being inventive in dealing with
an operating problem, and their conventions
served them well at the time.?

Where Qur Present Prefixes Come From

By the late 19205, it was obvious that
some official system of international call sign
prefixes had to be used. The Washington
Conference of 1927 assigned prefixes to each
eountry. The United States was assigned the
prefixes K, N and W (for cormmercial, mili-
tary, and amateur call signs).’ N was used by
the Navy (you will recall that radio in this
country had its beginnings with the Navy and
with amateurs, and the Navy continued to be
a strong user of radio), and K and W were
used by the civilian services. At the sugges-
tion of the ARRL. the Department of Com-
merce decided that radio amateurs within the
continental US should use the prefix W. Thus,
1AW became W1AW. Amateurs in US terri-
tories or possessions would use the prefix K
(K7TADY was an early ham in Alaska, and
K6BT was a radio pioneer in Hawaii), These
prefizes went into effect in 1928.4

The A prefix block was unassigned in
1927.% The AA to AL prefix block was later
assigned to the US (but not specifically to
amateurs) at the Atlantic City conference of
1947.%1n 1975, the FCC reassigned call sign
prefixesin the AA to AL block and the N block
to amateurs. Amateur-style calls in these
blocks had previously been used by the
Department of Defense for MARS stations;
however, the MARS calls had later taken a
different form, and the Department of
Defense had no objection to the FCC’s reas-
signing these blocks to amateurs.” The AA
to AL prefix block was not used, however,
until 1977,

Call Areas

Ninecall areas, numbered 7 through %, had
been originally created in 1912 (Figure 1),
They were similar to today’s call areas in

Figure 1—Call areas 0

many ways, but there were some major ex-
ceptions. The largest call area, the ninth, con-
tained all of the states in the preseat tenth
(W) call area. Four states—New York, New
Jersey, Pennsylvania and Michigan—were
split between two different call areas, West-
ern New York and western Pennsylvania
were part of the eighth call area. while east-
ern New York was in the second call area and
eastern Pennsylvania was in the third call
area. Michigan was split between the eighth
{southern Michigan) and ninth {northern
Michigan)} call areas and southern New Jer-
sey was part of the third call area, while north-
ern New Jersey was in the second call area.

Some states were in different call areas
than they are today. Virginia was part of the
third call area, while Kentucky was part of
the ninth, Nevada, Utah and Arizona were
part of the sixth call area.? Alabama was part
of the fifth call area until 1928, when it was
moved to the fourth call area.®

Tenth Call Area Added

Shortly after the newly formed Federal
Communications Commission took over
amateur licensing. as a result of the changes
indicated by the Communications Act of
1934, it was apparent that the continued
growth of Amateur Radio made the existing
system of call areas obsolete. Even hefore
WW 11, “the bottom of the barrel had been
reached in the ninth call area and the FCC
found it necessary to resurrect and reassign
old call signs that had been vacated by former
owners only a few years before.” !0

During WW 11, the ARRL undertook the
study of the future needs of amateur call sign
availability, since it was apparent that
changes needed to be made, and ARRL felt
these changes could best be initiated before
amateurs were reactivated after the war,
Suggestions from the membership regard-
ing calls were solicited.!! Proposals for
remapped call areas were finalized in time
forthe May 1945 meeting of the ARRL Board
of Directors.

At that meeting, the ARRL Board recom-

0 reas of the 48 contiguous states as they appeared in the
937 Radio Amateur's Hangbook. - -~ = ... - o L
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mended that splitting of states into two call
areas be eliminated and that some states be
shifted to different call areas so that each area
would contain approximately the same num-
ber of amateurs. Also. the Board recom-
mended to the FCC the establishment of the
tenth call area.)?

By the end of the year, the FCC agreed to
accept the Board's recommendations, and the
pall areas that we still use today came into
being.!3

Amateurs who were switched to new call
arcas had their call signs changed to the new
call area when they next renewed their li-
eenses. §n many instances, amateurs were
able to ubtain a “counterpart” vall sign,
changing only the number. For example,
WOBAZ became W4BAZ, #

At the same time, all US possessions and
territories were assigned their own two-letter
special prefixes, beginning as before with a
K. Forexauple, KGOAA was acall sign from
Guam, and KV4AA was 4 stution in the US
Virgin Islands. The number in these DX call
signs was chosen to be in general alignment
with extensiting of the mainiand call areas,
To return to the examples just given. Guam
was “offshore” from California—as were
Johnston [sland, KJ6: Midway [sland, KMo,
American Samoa, KS6; Wake [sland, KW6;
ztc——s0 they had the numeral 6 in their cull
signs. Similarly, the US Virgin Islands (also
Swan Island, K54, and Puerto Rico, KP4),
uffshore trom Florida, had the numeral 4 in
thetr call signs. The Canal Zone was in the
extension of the fifth call area, su that it had
K25 call signs, and the Territory of Alaska
was in the extension of the seventh call area
and thus had KL7 call signs. '

At the time, this alignment made the call
areas roughly eyual in amateur population.
no one could foresee the huge population in-
creases in California, New York and Florida.
Within a decade, the second, fourth and sixth
call areas had far larger populations than did
ibe remaining seven.

During and After World War 1I

When World War 11 reached the US,
Amateur Radio was shut down ton Decem-
her 7, 1941}, as it was in other countries of
the world, for the duration of the hostilities.
During the war vears, the FCC continved to
give examinations for and to issue Amatenr
Radio licenses, but those licenses were op-
erator licenses only, not station licenses, so
that no call signs were issued. lssues of QST
of that era tagged those hams without call
signs as LSPH—ijicensed since Pearl Harbor,
Hams who held station licenses and call signs
when the war began were allowed to keep
their call signs. Renewals uf amateur licenses
during the war wus not required; 41l station
and operator licenses were grandfathered, so
as to be renewable at the end of the war,

Immediately after WW 1L, K call signs
started appearing at various places around the
world, as American servicemen who were
hams started getting back on the air. Many of
those K vall signs, although American call
signs, were not 1ssued by the FCC; rather,
they were issued by local US military pov-
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ernments. Examples of such call sign pre-
fixes are KT1, in the US Tangier Zone of
Morocco, and KGI1, for US personnel in
Greenland, Another example is the Ameri-
can troops stationed in Japan, who were is-
sued two-hy-two call signs with the KA pre-
fix. (The KA prefix had been used prior to
WW II in the Phillipines, which at the time
was a US Commonwealth,)

Novice Prefixes

The Novice class license was added to the
licensing structure on July I, 1951.7% The
Commission decided to distinguish Novice
licensees by assigning them a two-letter pre-
fix, W, such as WN4TYU, These calls be-
came commonly known as fwo-by-three
calls. because of their two-letter prefix and
three-letter suffix. When a Novice upgraded,
the N was dropped from the call. so
WN4UWA became W4UW A, forexample. !

The popularity of the new Novice license
brought such a Jarge number of new hams
into our hobby that. after only a few years,
the Commission began to run out of K and W
call signs in the populous second aod sixth
districts. Novices were then ussigned WV
pretixes, which were changed fo a WA when
the Novice upgraded.’® For example,
WV2AY( appeared in the Winter 1958 edi-
tion of the Radio Amateur Call Bock Maga-
zine. but he later upgraded and his call sign
was changed to WAZAYO, as shown in the
Spring 1961 edition.

Novices in LIS territories or possessions
did not have an N in their prefix. Tnstead,
their two-letter prefix began witha Winstead
of a K. When the Novice upgraded, the W
would be replaced by a K- for example, Nov-
ice WLTBCH became KL7BCH when he
upgraded to General class, ™

The BCC stopped issuing distinctive Nov-
e prefixes in 1976, citing difficulties in
processing applications. After October | of
that year, permanent call signs were issued to
Novices.20

During this era, an amateur could have
two call signs simuftaneously—a Novice and
a Technician—because the privileges of the
two licenses didn’toverlap. He would use his
Novice call sign on the Novice band, und his
Technician call sign on Technician frequen-
cies.

k Prefixes Appear

The first K call signs in the continental
US made their appearance m 1947, In the
ninth call area, where the bottom of the bas-
rel was being scraped on W calls, 2 new se-
ries was started, beginning with K9AAA,
Hawaiian call signs were changed from Ké
to KH6 and Alaskan call signs from K7 to
KL7; as they were renewed. Hawaiian and
Alaskan amateurs with prewar Ko or K7 calls
were advised to seek renewal immediately so
4y to get a call from the new series to prevent
confusion with the new K calls from the con-
tiguous 48 states.’!

By the mid-1950s. other call areas were
running short of call signs as the W prefix
calls ran out. Even though the FCC had had
several options, including issuing two-by-two

calls such as WATAA, they decided to issue
calls beginning with the one-letter prefix K.,
such as K4iBAL us they had already done in
the ninth call area. ( Twoletter K prefixes, such
as KL7AB, continued to be reserved for US
territories and possessions.*! Novices were
assigned KN prefixes, with the N haing
dropped when the Novice upgraded.?

Operation Deep Freeze

Operation Deep Freeze was un intensive
scientific exploration of the Antarctic region
in the late 1950s and early 1960s. It started in
1957, which was cailed the international
Geophysical Year. The FCC assigned the
biock of two-by-three call signs from
KC4AAA to KC4AAZ to the National
Science Foundation, which, in turn, 1ssued
them to their Antarciic stations. Similarly,
the FCC assigned the block from KC4USA
tn KC4USV to the Navy for their stations.

WA, WB and WD Prefixes Appear

By the late 1950s and early 1960s, the
FCC had begun to run out ot ¢ali signs with
K prefixes in the most populous call areas,
50 the first two-hy-three call signs with the
WA prelix were 1ssued.?® WA2AAE, for ex-
ample. showed up in the 1958 Call Book.
Prefixes beginning with WA were generally
issued in most call areas hetween 1960 and
1468, with the major exception being the
siall third call area, where WA prefixes
didn’t appear until the [964 Calf Book.

At the same time, the FCC Jiscontinued
the practice of issuing “counterpart™ call
signs for hams who moved across call area
boundaries (such as 1950s Oklahoma Sec-
tion Communications Manager W5SRST, who
previously held W2RST and WIRST), cit-
ing workioad considerations.*

The first call signs with WB prefixes were
issiued in 1962 in the second and sixth call
areus, followed by the fourth call area m
19635, Most call signs with the WB prefix had
been issued prior to 1972, with the cxception
of the smaller call areas,

Between 1966 and 1969, the Commission
began to run out of WB prefixes in the
second, fourth and sixth call areas. 'The
Commission reissved vacant WA and WB
prefixes in those call areas in the early to mid
1970s. It became possible for newer hams in
those districts to be given # call sign with a
WA prefix, when their neighbor down the
street, who might have been licensed 10 veurs
previously, bad 2 WB prefix! To most ama-
teurs, these assignments made Iitle differ-
ence, dlthough some did complain that the
new ham down the sirect had a “more pre-
ferred” call sign than the “old-timers™ Jid!

Beginning about 1976 and ending in
1978, new amateurs in the second, fourth,
sixth, eighth, ninth and tenth call areay re-
ceived WO prefixes, These ended in 1978
when the Commission begun issuing the
now-tamiliar KA prefixes.

Changing Call Signs—Exceptions to
the Rules

Generally, the government has issued call
signs systematically and seguentially, but



there were some key exceptions. For ex-
atuple, & look at the FCC Rules in 1954 re-
veals that the Commission allowed a specific
unassigined call sign to be reassigned to 2
previous holder |Sections 12.81(a) 1} and
(2}, Also, an unassigned two-letter call
wolld be assigned to a previous holder of
wny two-letter call {Section 12,81 (a)(5), FCC
Rules, adopted 1946].2% These provisions
were carried on the books through 1977,

Amateurs who had dropped out of the
hobby for a number of years were thus some-
times able to retrieve their old call signs.
Some amareurs, long after they had been
Novices, requested and were reissued their
old Novice call signs. This is why some WN-
prefixed two-by-three calls exist today.

From the late 1960s until 1978, the FCC
had an informal practice of issuing, on re-
quest, a preferred one-by-three call to a per-
son who had once held the Novice call
equivalent but had rot previously upgraded,
for example, issuing K3ABC when the lic-
ensee had held KN3ABC.??

Uintil the rule changes of 1978, if an ama-
teur moved into another call area, he or she
was required to get a new call reflecting his
or her new call area. If an amateur wanted to
keep his or ber old cail. the only way to do so
was to continue to license the station loca-
tion within the original cail area. Some ama-
tewrs did this by licensing the station location
at the homs of a friend or relative in the de-
sired call area. This game becatne moot in
1978, when the FCC decided amateurs could
continue to keep their calls if they wished,
even when they changed call areas.?

Special Calls For Extra Class
Licensees: 1968 to 1977

The present Extra Class license has been
around since 1952, Other than a special FCC
certificate, there was no benefit to obtaining
an Bxfra Class license prior to 1968, when
incentive licensing was reinstated, More im-
portant to many Extra Class licensees than
their increased frequency privileges, bow-
ever, was the FCC rule change that allowed
any Extra Class licensee who had been li-
censed 25 years or longer to request a one-
by-two call sign, such as W4AA

The prefix was limited to a W ora K. The
applicant did not have any choice of what
call he or she wus to receive. This was the
first time since the late [920s that these two-
letter vull signs had been regularly issued,
and there was a greut deal of excitement as
seine old-timers changed calls they had held
for 50 years or more.

[n 1977, the FCC modified this rule so as
to allow any Extra Class licensee to request
1 two-letter call sign of his or her choice, and
they dropped the 25-year requirement.3® At
the same time, the FCC opened ap new pre-
fixes in the block for the Extra Class. For the
tirst tirne, Extra Class amateurs could receive
an N-prefixed one-by-two call sign, such as
N3AL. They could also request a unique two-
by-two call sign beginning with the prefix
AA, such as AAGAT.Y

This ambitious program was Jdeveloped
in four stages, giving the first choice of call

signs to amateurs who had been licensed as
Extra Class prior to incentive licensing. The
second and third stages of this program al-
lowed amateurs with progressively shorter
longevity as Extra Class to apply. The last
stage opened up the program to afl Extra
Class licensees. This program remained in
effect until 1978, when the present assign-
ment system was adopted.’?

Incidentally, it 1s possible to have a one-
by-two “Extra Class format.” preferred call
and not be Extra Class, There are still a hand-
ful of amateurs who received their one-by-
two call signs inthe 19105 and *20s—the real
old-timers in our hobby—and who have kept
them to the present day, whether they hold
Extra Class licenses or not.

The Present System

The most comprehensive change in the
Amateur Radio call sign structure since
World War [ went into effect in late March
1978, The reasun for this change was federal
funding. While the workioad of the FC("y
Gettysburg licensing facility had increased
000%, budget problems made it impossible
for the Commission to hire enough employ-

Summary of Government -
Regulation of Amateur Radio -
- -Before 1912, thers was no
licensing, no regulations, and no -
overning body to oversee ‘wireless”
“Zanfivities. Mandatory licensing began -
Wwhen the US Department of Com-
mérce and Labor, under the authority °
of the Radic Act of 1912, created the -
Amateur First Grade and the
Amateur Second Grade licenses. -
—In 1823, the Deparimentof -~ - -
Commerces created the Amateur -~ - -
Extra First Grade Heense—a licanse -
saspecial that it was printed on pink
paper! Only Amateur Extra First
Grade licensees thereafter qualified . -
for "special” station licenses, which
had distinctive call signs and .
onvéyed CW privileges on wave- -
lengths longer than 200 meters.
i {Remember that hams had been
banished to wavelengths of 200
sxmeters and shorter, 80 as notto
-cause interferance to commercial
time, everyone thought that such
short wavelengths would not be very .
useful for communication. Hal) .
- The Radio Act of 1927 transferred
@ power io issue station licenses (o .
tha Federal Radio Commission. :
I {FRQ), while preserving the authority
-.-of the Commerce Department’s
Radio Division o issue operator
lcenses. Later, in 1832, the Radio
Division and the FRC were merged.
¢ IThe Federal Communications
Commassnon {(FCC) succeeded the ..
FRC when the Communications Act
of 1934 became law. The FCC
revsed the regulstions in 1951 1o
ro¢ipate the licehise classss and their
- nares as we know them today.

ees for the increased workload,*

The first phase started on March 30,
1977854 In effect, the previous system was
almost entirely thrown out. The must obvi-
ous change was the creation of the call sign
blocks corresponding to the class of license,
which is the present situation, The current
system allows an amateur upgrading his li-
cense to get a call sign corresponding to his
license class, the only exception being that
the Technician class and (feneral ciass fic-
ensees share the sume call sign group. But
there ate problems in that some call sign
groups are being exhausted (eg. Group Ccall
signs in most call areas).

All provisions for the issuance of specitic
calls were abolished. All call signs would be
assigned in systematic order. Extra Class
licensees are systematically assigned a
czll within their block, although a licensee
could request a nonspecific call from another
atnateur class block. It you move from one
vall area to another, you are no lunger re-
guired to get a new call sign, Also, the FCC
no longer issues special event calls, or
RACES, repeater, military-recreation. and
club station licenses. The Commission is,
however, continning to renew and modify
existing RACES. military-recreation, and
club licenses, Figure 2 shows the current call
sign scheme,

An often overlooked change that was
made is that the FCC will no longer assign a
call sign on the hasis of the station location;
the new rules assign the call sign based on the
mailing address,

Also, the preflixes of US territories and
possessiong were. in most cases, changed.,
Caribbean possessions were all given KP
prefixes, with different numbers now identi-
fying the different countries. Puerto Rico
kept its old KP4 prefix, but the US Virgin
Islands switched from KV4 to KP2. Pacific
possesstons were all given KH prefixes, with
Hawaii keeping its KHO6 prefix. Guam ama-
teurs, for example, went from a KG6 to a
KH2 prefix. In all instances, licensees with
the former pretixes were ullowed to keep
them if they wished; for example, the peren-~
nial KGODX, Thus, today we find both the
uld znd the new prefixes being used in most
LIS pussessions and territories.

Phase 11 of the call sign program became
effective January 1, 1979,% reaffirming FCC
policies that no specific call sign requests
would be honored and also that the FCC
would no longer issue secondary station
calls. Extra Class licensees were now only
allowed to be assigned Group A calls, und
could not choose an alternative group. While
we're on the subject of Group A calls, did
you know that it’s possible that un Extra
Class licensee might someday be assigned a
one~by-one call, such as WTA? One-by-one
calls, beginning with K, N and W, are in the
Lxtra Class block. However, since there's
only 78 such calls per call area (26 x 3), the
Conunission has so far shied away from
iysuing them. Those would be the ultimate
preferred call signs, and if the FCC did
issue them, it would take the entire FCC staif
to field irate phone calls from the hams
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Group A Call Signs

Contiguous

Block no. UISA
1 K#ss
2 N#$$
'3 WSS

4-13 AASS-AKES
14-36 KA#S-KZ#S
37-59 NA#S-NZ#%
60-82 WAH#S-WZ#S
§3-92 AAES-AKHSS
93 Group B

The tollowing prefixes will not be assigned
to stations in the contiguous 43 states: AH
WH KH NH NL AL KL Wi KP NP WP.
Pacific-area stations will be assigned
AH#S KH#S NH#S WH#S$, then Group B.
Alaska-ared stations will get WL73 AL7S
KL7# NL7$, then Group B. Allantic-area
stations will be assigned KP#§ NP#$
WP#$, then Group B,

Group C Cal! Signs

Contiguous
Block no. USA
“l K553
2 N#$%5%
"3 WH#SSS
4 Group D

Pacific-area stations will be asigned
KH#$$ NH#%% WH#$$, in that order;
Alaska-area stations KL7$$ NL7$$
WL7§$: Atlantic-area stations NP#$S
"WP#3$. After these are depieted, Group
D will ba used.

*Call signs using these prefixes are not

Group B Call Signs

Configuous
Block no. LISA
11 KA1$S
2-23 KB#55-KZ#55
24-48 NA#ES-NZ#5S
47-69 WA#SS-WZ#55
70 Group C

KA prefixes will be assigned only to
persons living in the first call district. Other
KAs are assigned to US personnel living
inJapan. The fellowing prefixes will nothe
assigned to stations in the contiguous
48 states. KH KL KP NH NL NP WH WL
WP. Pacific-area stations will ba assigned
calls in the format, AH#8%, Alaska-area
stations, AL785, and Atlantic-area
stations, KP#5%. Once these blocks are
used up, assignments will be made from
Group C call signs.

Group D Call Signs

Contiguous
Block no. UsA
1-237 KA#SSS-KZH5ES
24-41 WAHSES-WZ#55S

‘Except KCAAAA-AAF and KC4USA-
UsZ.

The follewing call sign formats will not ha
assigned to stations in the cantiguous 48
states: KH#$$S KLESES KP#5SE WC#5SS
WH#SS% WK#$55 WLESSES WM4BSS
WP#555 WR#S$S WT#5$3. Pacific-area
statlons will be assigned to KH#55%
WH#55%; Alaska-area stations will be
assigned KL7#$55 WL75%$; Atlantic-area

currently being Issued. stations KP#$58 WP#833.
Figure 2—Current US call sign blocks.
who didn’t get a one-hy-one call sign! Prefix  Bicentennial prefix
w AC
Other Cali Sign Types K AD
. 1 e WA Al
Special Event Call Signs WH AR
Special Event call signs were formerly WD AE
available to individuals and organizations to WN AK
help publicize 2 special event or happening, KHé6 AHE
‘The rules explicitly allowed for such assign- KP4 A4
ment |97.5 a)4), FCC Rules, 19761 N6V, K7 AL7

WIX3IMAS and NQ4ITU are some examples
of special event calls that were issued. Even
calls such as KC3F, which later became rou-
tine CGiroup A call signs, were used. These
calis were valid only for the duration of the
event—usually only a few days, Some of the
most popular special event calls were those
issued to honor International Telecommutni-
cation Union Week in mid-May. Between
1975 and 1977, more than 120 of those spe-
cial calls—-all having ITH suffixes—were is-
sued to groups and individuals reguesting
them. The FCC announced a moratorinm,
effective March 3, 1977, on applications for
special events stations, and few, if any, spe-
cial events calls have been issued since.™

During the nation’s bicentennial yvear tn
1976, the FCC authorized atnateurs to use a
special pretix, if they wished. During the
bicentennial year, amateurs could, at will,
use either their normal prefix or the follow-
ing sets of special prefixes:
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There were ulso various bicentennial pre-
fixes for the other US possessions, and dis-
tinctive bicentennial prefixes for the Novice
class in some,??

Temporary Culls

Before there were interim permits, ama-
teurs hud to wait until they had their license
“in hand” before they cuuld use their new
privileges. Occasionally, semeone who had
just passed an examination and did not have
any call sign had a pressing need to use his
license immediately. For example, some in-
dividuals were planning to depart right away
on a cruise on a small boat, and needed
Amateur Radio communication immedi-
ately. Between 1976 and 1978 about 100 of
these calls were issued, Bach began with the
prefix WT, such as WT4AAA. These calls
were not issued by the FCC in Gettysburg,
but by the Amateur and Citizens Division in

Washington. These temporary calls expired
when the regular license arrived,

Repeater Calls

‘When repeater stations first began to
flourish in the late 19605, the owner’s call
sign was used on the repeater. Beginning in
1973, repeater stations were assipned two-
by-three call signs with the prefix WR, such
as WR4AUJL¥ In May 1978, the FCC
stopped issuing and renewing WR call signs.
Amateurs could continue to use their WR
calls until they expired, und then the repeater
would revert to the owner’s call sign. By
984, all WR repeater calls had expired.®

Secondary Station Licenses

Up te March 1977, the FCC would issue
a secondary station license to an amateur
who requested it, An additional station
license could be licensed anywhere other
than the primary station location. This gave
amateurs the opportunity to keep old call
signs when they applied for new call signs.
They simply licensed one of their call signs
to a secondary station location. In 1977, the
FCC felt there was no longer any need for
secondary station licenses, and they stopped
issuing new ones® and stopped renewing
old ones. Since many amateurs had a pre-
ferred call sign licensed to a secondary sta-
tion, the FCC did ailow the licensee the
choice of which call sign he would keep
when his secondary station license expired. 4

RACES Srations

For u briet period from 1976 to 1977,
RACES (Radio Amateur Civil Emergency
Service) stations were assigned WO pre-
fixes.*? This prefix was not available for gen-
aral amateur use. In early 1977, the FCC er-
roneously assigned several hundred WC
prefizes to amateurs in the tenth call area.
The FCC soun currected their mistake and
reissued new WD call signs, but allowed
amateurs to use the WC call signs until the
replacement license was received.®?

Club Calls

Club stations have been [icensed almost
as long as individual stations have been 1i-
censed, When the FCC proposed to eliminate
clubstationcalls in 1977,** there was a storm
of complaints. The FCC finally said it would
renew and modify existing club station li-
censes, but would not issue new ones, 3

Many clubs were previously able to re-
ceive preferred one-by-three or even one-by-
two calls through the “in memoriam” FCC
rule, This rule allowed amateur organizations
to request the call sign of a deceased member
as a memorial {see, for example, Seetion
12.81{a)3), FCC Rules, 1957)

Summary

Figure 3 shows a brief history of US cali
signs drawn on a vertical time line. Some
of the most notable changes during the 70
vears displayed on the time line are noted.

What’s Happening Now
The FCC has recently released a proposal
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Figure 3—Call sign history at a glance.

Notes:

to once again revamp the call sign assign-
'a. Schumacher, Hiram Parcy Maxim, {Green-

ment system, The proposal would allow all

amateurs to choose their call signs, but foran
annual fee, You can have the best call sign
money can buy! Sec February 1994 ST,
page 24, for details, and get ready for the
biggest thing to happen in the call sign arena
for yeurs. Preferred call signs, here we come!
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Correspondence

Conducted By Kirk Kleinschmidt, NTgZ
Assistant Managing Editor

All letters will be considerad carefully. We raserve the right to shorten letters selacted in order to have more members’ views reprasented. The publishers
of QST assume no rasponsibility for statements made herein by correspondents.

THE SECRET OF OUR SUCCESS

O Degpite QST comments to the contraty,
vur first-place, record-breuking, 1993 UHF
Contest win happened because of a dedi-
cated team of operators and rovers. Our
rover teams traveled to 23 grids; they were
able to give out the extra Q80s and the
extra grids necessary for our win, The qual-
ity of the main station operators and equip-
ment allowed us to work those rovers and
gave us our big score.—Dave Hallidy,
KDSRO, Wavland, New York

USE IT OR LOSE IT

¢ Frank, WAGJBV, has a valid point in his
March letter: There are those of us who
aggressively pursue contest points, rare
DX and so on beyond established fraternal
hounds. It should be pointed out, however,
that the organizations that sponsor week-
end contests, awards programs and other
duiivities ure doing Amateur Radio a great
service by helping us hang onto and ex-
pand our frequency allocations. The cardi-
nal rule is still “Use it or lose it.”

Without such incentives to turn on the
rig, much less spend 30 to 40 hours at a
crack on the air, our allocated spectrum
space would be threatened. Just listen to 10
meters in the daytime, the foreign broad-
cast stations on the 40-mater band at night,
much of 75/80 meters and all of 160 meters.
day or night.

Activity sponsors arc not in a position
to police our behavior. The most they can
do is to try to persuade us to act responsi-
bly. And for the most part. they have,

My first CW contest (this February) was
nothing like the bedlam WAGIBV de-
scribed: There were a number of unim-
peded QSOs in progress at the top of the
CW subbands. Because WAGIBY speci-
fied the third weekend in November and
made reference to 11 meters, perhaps he
should have limited his comments to phone
aperators....—-Phil  Jucobsen, KMG6FW,
San Diego, California

2 As an avid contesting enthusiast, it’s of
particular interest to me to know how we
come across to those who don’t share our
enthusiasm.

I’m amazed at how two people can per-
ceive the same events so differently. Frank,
WABJBV. says that last year’s Phone
Sweepstakes weekend “was a catastro-
phe.” When [ listened to the rudio that
weekend, what [ heard were hundreds of
niy fellow hams engaging in friendly sport,
having many more QSOs than you usually
iind in a single weekend, testing their sta-
tions, perfecting their traific-handling
technigues and their emergency prepared-

60 QN5

ness, and generally having a good time. To
me it sounded like our spectrum was being
well used in exactly the manner in which it
was intendad.

Frank implied that the number of large,
national contests ts increasing. This is not
the case. Over the last 15 years, the ARRL
has cutits domestic contest schedule by 240
hours per year. 73 magazine cut its contest
schedule by about 100 hours.

All this is to say that there ar¢ two sides
to every coin. I think excessive emotional-
ism can oniy cloud the issues we need to
face to clear up this problem. We ail know
there is strong sentiment against contest-
ers. If you share that mindset, consider the
following: There is no contest that uses all
available HF spectrum at any given time.
large, nationwide |US] contests total 348
hours every year. That leaves 8412 hours
for ragchewing, skeds, nets and other on-
alr activities. From this perspective, it
wouid be easy for contesters to make a case
for not getting their fair share.—Mark
Beckwith, WAGOTU, Sierra Madre, Cali-

fornia, Chairmean, ARRL Contest Advisary

Committee

FLYING HIGH ON 6 METERS

? Regarding the 6-meter radio-control fre-
quencies listed on page 63 of March (994
Q8T: The reference ignores the time-hon-
ored RC frequencies of 33.1, 53.2,
53.3...53.8 MHz. Many “RC hams” use 53-
MHz frequencies because they are mostly
interference-free (barring un occasional
repeater) and can be used with relatively

wideband RC equipment. 1 have used 53.3

MHz since the 19505, und I plan to use it for
the indefinite future.

The 5).8-MHz RC frequencies have
well-known problems: (1) The equipment
nceded for these frequencies is expensive
hecause of the required narrow channel-
izationand (2) They are ina very active part
ol the band.

The6-meter band planis just that: a plan.
Further, the pian is little known except for
6-meter enthusiasts. FCC regulations make
the band open to most types of moedulation
andl all types of amateur activities.

These days, the upper end of the band is
little-used in most parts of the country, RC
activity on & meters can help our lowest
VHF band lose its reputation of being the
“forgotten  band.”-—George  Wilson,
WIOQLP. Marstons Mills, Massachusetts

A TRIP TO THE OLD
NEIGHBORHOOD...

& In Febrnary Correspondence, WILNQ
says he “was pleasantly surprised to receive
futt ARRL] Elmer Certificate” and notes

that it was the first such recognition he had
been presented with in more than 30} years
ol hamming. Perhaps the reason is that the
ARRL Elmer Certificate is a pretty well-
kept secret!

Had I known of the award. | would cer-
tainly have nominated my Elmer. W7EH, a
long time ago. | first met him in the way
that many 10-year-olds first meet hams:
One Sunday morning { rode my bicycle to
his house and knocked on the door. Leon
Faber opened the door, introduced himselt
ind invited me inside.

Mr Faber was u friendly looking man in
his late 60s, retired, and quite active. He let
me see his radio gear his radio equipment
and showed me how to use the receiver. He
then made a few contacts, and [ wutched in
awe as he talked to people from across the
country, turning knobs and every now and
then reaching for the antenna rotator. Fi-
nally, he offered me his seat and went into
the kitchen to finish his braaktast, which 1
had apparently interrupted.

This graduaily became a regular ritual.
Every Sunday morning before my parents
arose, [ would pedal over to Mr Faber’s
house. presenting myself there at 7:30 or so
talisten an his receiver while he had break-
fast, {This alone is worth some kind of rec-
vgnition!)

Atier he finished breakfast, I would ac-
coinpany him on his chores—-looking after
the tropical birds in his aviary, working on
some project in his workshop, finding and
feeding the desert tortoises he kept in his
hackyard—und he would talk to me about
radio, und began to teach me what I needed
to know to get my own license.

With Mr Faber's help, I eventually be-
came licensed as WA7TQZL. [ continued my
oceastonal visits to Mr Faber's house until
we moved away from the neighborhood,
almost 25 years ugo. Eventually, I moved
to California, where 1 stayed until last year.

Returning to Arizona, ! couldn’t resist
driving past the uld neighborhood. The
antenna is still there, us are the boat and the
aviary. The Land Rover has been replaced
with 4 Land Cruiser. | wonder how many
more hams he's helped in the last quarter-
century?—Bruce Tobuck, KN6MN, Mesa,
Arizona
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Strange as it may seem, you’re looking at a tool
that will help you get the most out of your HF
transceiver. Find a pair of scissors and furn to
page 66.

This Month in New Ham Companion

Make Your Mobile More Portable

Picture yourself fumbling beneath the dashboard of
your car as you try to remove your fransceiver.
You've found the dc power cannector, but where is
the external speaker plug? It sure would make life
simpler if you could bring all these wires together at
one easy-to-use connector. There is a solution to the
problem and its magic letters are “XLR.”

Stave Mendelsohn, WAZDHF

Conquering the Code

Mastering Morse is easier if you have a few tricks up
your sleeve!
Gail Bellamy, AASMY

Interference in Reverse

When you think of interference and Amateur Radio,

images of angry neighbors or spouses come {o

mind. But what happens when you’re on the

receiving end? Here is the saga of an amateur

bedeviled by a local signal that just won’t go away.
Tom Freedom, W3HVE

But How Do I Use 1t?

Bells and whistles—that’s what most hams call those
knobs that decorate their HF transceivers. Some are
superb tools—if you know how to use them. Learning
about these devices can be fun. All you need is the
plastic lid from a coffee can (no kidding!).

Pauf M. Danzer, N1il

A PC Shopper’s Guide

When you're ready to take the plunge and buy an
IBM PC or compatible computer for your station, make
sure you get the most bang for your buck. This handy
guide will tell you how.

Steve Ford, WB8IMY, and Kirk Kleinschmidf, NTGZ

The Doctor is IN

The Doctor discusses water and antennas, an anemic
HF amplifier, the mysterious FM capture effect, high
SWR on a 6-meter beam and more!

Elsewhere in this issue

quick rundown:

In addition to New Ham Companion, thers ara other articlas in this issue that you might find interesting. Here's a

2 If competitive ham radio sounds like your cup of tea, this issue is loaded with tips. Sweepstakas, (after Field Day, probably the
best US contest for beginners) is a good place to get started, so check out Chip Margelli, K7JA’s, An Enchanted Sweepstakes
(warm-weather contest fun), and John Reisenauer, NL7TB’s Yukon DXing With a Flair {cold-weather coniest fun).

QO in Under the Hood V, Brian Bergeron, NU1N, discusses the basics of solid-state components. Don't miss this primer—
aspecially if you can’t tell a germanium fransistor from a metric Crescent wrench....
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Making Your Mobile More

Why fumble with separate

speaker and power leads when one
connector will do it all?

By Steve Mendelsohn, WA2DHF
318 New Milford Ave
Dumont, NJ 07628

many urban dreas, it's standard
practice to remove your mobile
transeetver from vour car after
you park it. On the streets of
New Ys‘;rk City, removing your rig is man-
datory. Either you take it, or sumeone takes
it for vou!

Speed of installation and removal is
impaortant when you're torced to do this day
after day. My magnetic-mount antenna can
be slipped off and stored in the trunk in
seconds. My transceiver, however, is an-
other matter. Like most modern radios, it
has individual plugs for de power and an
external speaker, These plugs aren’t easy
to get to—especially when vou have the rig
mounted in acompact car. The plugs are
also not especially durable. [t doesn’t take
much force to break or deform them.

} solved this annoying problem by leav-
ing the original speaker and power plugs on
the radio and passing their wires through a
single, easy-to-use connector. The connec-
tor of choice hus been a favorite among

broadcasters and audiophiles for years; the
Amphenol XLR.

The XLR is a steel-reinforced, keyed
connector with as few as three, or as many
as eight, pins. Its current rating is {5 A,
more than enough for mobile radios. It
snaps to;,ether easily and has a holding pin
that requires thumb pressure to rciease the
male connector from the female. ( You can
even connect and disconnect an XLR with-
out being able to see it Touch alone will
guide you.) The XLR is extremely durable.
["ve seen heavy trucks roll over these con-
nectors without inflicting as much as a
scratch!

You can use an XLR to make the con-
nections for positive de power. an external
speaker “high” lead und a common speuker/
power ground. I picked up my XLRs for
less than $2 at a hamfest. ¢ You can also buy
X LR connectors at Radio Shack.y For an
additional dollar, [ purchased a quick-con-
nect PL.-259 antenna connector. Purists will
quibble with the use of quick-connect RF
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Figure 1—The radio side of the XLR connection. Note that the fuse is on this side
of the piug. One of the speaker wires is attached o the negative dc power lead to

form a common ground.
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plugs, but 1'[l accept an impedance mis-
match and a slight amount of RE loss as the
price of convenience.

Installation

Let's install the radio side first {see
Figure 1), Start by cutting the existing de
power leads and tinning them with solder.
The fuse connector should go on the radio
side of the connection. Unscrew the rear
shroud of the XLR (and the tiny front
sceew) and slide the wafer containing the
pins forward, Place the rear shroud on the
tinned power leads, sliding the body of the
connector vato the wires and leaving the
tinned leads projecting through the front of
the connector.

Next, slide any additional wiring (for

FEMALE
Cambined
Graund 5 1
O, O +12 ¥
wpeaker High
SPEAKER

BATIERY

¢ g
-

Figure 2—The automobile side. From
here it’s a simple matter to route the
wires to your externai speaker and
battery.
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Figure 3—This XLR connector makes a rugged splice for the positive dc power

and ground leads from my VHF/UHF transceiver (that’s its contro! head just above
the connector). You can also use the third XLR pin to pass the “high” wire from
your external speaker. Notice the tab at the junction of the two connectors. Simply
press this tab and the XLRs separate easily!

the external speaker, in this case) through
the rear shell and body of the connector.
Solder one of the speaker wires to the nega-
tive dc power lead. Make absolutely certain

tive power lead! Now solder the positive de -

power lead to pin 1. Solder the combined
speaker/power ground to pin 2 and the re-
maining speaker wire to pin 3.

of the connector and reinstall the screw.
The plastic wafer is keyed, so it's impos-
sible to reinstall the wafer in the wrong
pesition. Slide the rear shroud vnto the con-
nector body and screw it in tightly, This
will compress the plastic insert in the
shroud’s shell and provide a strain relief.

Now it’s time to install the automobile
side of the counector (see Figure 2), Use
the same steps you performed on the radio
side, Pay careful attention to the pin nem-
bers when you're soldering the power,
ground and speaker leads. Remnember that
they're reversed on the opposite connec-
tor! For safety sake, use 1 VOM (volt-ohm-
meter) set on the resistance mode and make
sure that the wires are connected properly
throngh the XLR.

That’s alf there is to it! Snap the connec-
tors together and press the little tab to pull
them apart (see Figure 3). When it’s time to
take your radio out of the car, all vou have
to do is pull off the RF connector and un-
snap the XLR. The total time is measured

that you’ve correctly identified the nega-

Finally, push the pins back into the body

in seconds! [1 52 o

Radio Tips: Traffic Handling is for Everyone

Whether you're an old-timer with an Extra Class license or 2 new
Technician, the exciting world of traffic handling has a place for yon,
If youre tired of making casual contacts or chasing DX, why not
check in to a traffic net? This is Amateur Radio public service ane
emergency training at its finest, Traffic nets carry free radiogram
messages all over the country (internationally, too) on behalf of hams
and nonham third parties.

The first time you tune in a traffic aet, you might be puzzled by
the strange transmissions you hear. T you're interested in checking
in, don'tbe intimidated by the ubbreviations or “shorthand,” or afraid
you won't be able to follow proper procedures, It isn't that mysteri-
ous and there are even slow-speed CW nets for folks who haven’t
gotten past 10 wpm with Morse code.

Listen First

There are traffic aets on almost all HF hams bands, using Morse
code (CW) and phone (voice). Many local nets meet on VHE and
UHEF { generally on FM repeaters). These nets usually last less than a
half-hour or so. The ARRL Net Directory makes them easy to find and
it's available from [.eague Headquarters (see the publications cata-
log elsewhere in this issue).

After listening a few times, vou'll begin to make sense of the net
procedures. The purpose of most traffic nets ts to pass messages
through the ARRL National Traffic System (NTS),

A net is tun by ¢ Net Control Station {NCS). who is responsible
for checking everyone in, keeping track of whe's on frequency, who
has traffic to send and who's willing to receive messages, When
someone volunteers to take traffic, the NCS generally instructs the
sending and receiving stations to move to a nearby frequency to pass
the traftic,

Checking In
When you find the net, set your radio directly on the NCS's fre-

quency before attempting to check in. The NCS has to handle dozens
of stations und doesn’t need the hassle of trying o copy somehady
whe's oft frequency!

Suppose the NCS is e, NTPZ, and yvou’re WALYUA. Here's
how checking into the 10-meter Imaginary Tratfic Net (on phone)
would sound (it’s abbreviated somewhat hecawvse of space restric-
tions!):

NCS: “Calling ITN ITN, this is NT@Z, net control.”

You: "WATYUA”

NCS: “WATYUA, go ahead.”

You: “This 1s WATYUA, good evening, {1 have] no traffic.”

NCS: “WALYUA, goud evening, please stand by, Other stations
wishing to check in, please do so now.”

Now Your're In—What’s Next?

You're now checked into the net. Be prepared tor the NCS to ask
you for your name and location. He may do it as soon as you check
in, when he checks you out or right after he closes the net. He'll also
introduce himsell then, and invite you to continue checking into the
net.

The Net Control will continue to check in stations and will be
sending stations off to other trequencies to pass traffic, After a while,
vou’ll hear the NCS begin dismissing participants, First, he'll call

FOl.
NCS: "WALYUA?" (He might send just the last three lefters of
your call sign.}

You! "YUA.” {Tust send something brief that indicates your pres-
BrCe. )

NCS: *Thanks for checking in: hope ta see you again here soon.
[ have no traftfic for yvou and you’re excused from the net. 73 and good
avening,”

You: “Thanks, see you later, 73 from WATYUA,"--NTHZ
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Conquering the Code

or many new hams, Morse code

By Gail Bellamy, AASMY
is the monster under the bed. 1t
looms lurge, like the mythologi-

F cal many-headed Hydra that

grew two heads every time une was cat off.
Consider the yuest tor license upgrading:
Once vou conquer five words per minute,
vou’ve got to battle the 13-wpm test. If you
lick that one, look for its 20-wpin big brother
to rear its head. Sure, thousands of hams have
siceessfully met the challenge and are reap-
ing the rewards of expanded operating privi-
leges, but they’re them and we're us.

Well, not exactly, Last vear 1 was one of
us—nd now I'm one of them. What’s more,
it can do it, you can, too. Lhave no technical
hackground; in tact, [earn my living writing
dbout food, wine and restaurants. Prior to
winter 1993, whepever anyone spoke of
hanis, i thought of the Honevbaked store. 1'd
never seen u ham radio.

When my husband said he wanted an
Amateur Radio license, however, [ thought
it might be fun for us to study together. The
result? [ got my Novice call sign in May
1993, and by August both of us had passed
our Bxtra Class written and 20-wpm code
fests.

When we began traveling the code road-—
Hstening to the ARRL tapes. "Your [ntro-
duction to Morse Code”-- often had to give
myself peptalks. If Anne Sullivan conid find
4 wuy to teuch deaf und blind Helen Kellerto
read and write, [ could certainiy find a way
tu vonquer the code.

{t doesn’t take i muracle worker to figure
out that there’s no single correct technique
for learning code. It vou're unsuccesstul
with one method, try something else. The
vurrent books, tapes and software seem suf-
ficient for most of the motivated folks inter-
ested in upgrading their licenses. But what
about those of us who go the route of tape
listening and code practice twice a day, yet
still find ourselves unable to copy code at
5 wpm, or unable to  crack the [Q-wpm
harrier?

My advice is (o investigate alternative
learning methods. Call upon other skills you
may have acquired. Morse cade involves
learning new svmbols and sounds for letters,
hut it may net be u task compietely unrelated
to other things vou've mastered. For in-
stance, here are a few transferable skills:

£18tenography experience. My steno-
graphic experience give me the idea of tran-
scribing code practice runs in narrow col-
umns ighout 4 inches wide), similar to the
ruled columns i steno nutebooks, or the
single-column reporter’s notebooks. Reduc-
ing hand motion often helps inerease writing
speed. Shorthand uses sy mbols to represent
words, letters and phrases. While most
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HE WASNT PLAvYiaG"

FLIGHT OF THE BUMBLE BEE,"

HE WAS SENDING MORSE CODE, AMD T SAID |

WAS OFF-KEY !

people talk at & rate of 140 words perininute.
stenographers can take dictation while actu-
allv writing at a rate of vitly 83 wpm, thanks
to these symbols, Court reposters fave it
tougher: they’re required to record spoken
information {(using & machine) at a rate of up
to 200 wpm.

U Reading music. Learning to piay & mu-
sical instrument bears similarities to learn-
ing Morse code. Both endeavors require ad-

justing to a4 uvew system of annotation

{learning how toread musical notes, ur learn-
ing 4 system of dots und dashes). Also, both
tasks require Jearning a specific sound rep-
resented by each notation—be it a note on
the musical scale, or the rhythm of a particu-
lar code character.

[t you've ever played in a musical
ersemble, you know that when the music
is moving along at a good clip—particu-
larly during those specd-demon showpieces
such as Rimsky-Kursakov's “Flight of the
Bumblebee™—if you stop to think about
playing a particular note, you're lost, Mean-
while, your fellow musicians will have gal-
loped three meusures ahead. 1n such cases,
you need to skip a few notes to catch up,
Same with the code—it youmiss a lerter dur-
ing practice or a test, simply let it go and
wait for the next character.

I Playing in a rhythm band. Speaking
of tempoand ritythim, my tourth-grade spell-
ing teacher also taught music. To demon-
strate the concept of syilables, she tapped
vut word rbythms on the blackboard with her
conductor’s baton. To transfer this analogy
to the code. un accented svlluble would be
represented by a dash, an unaccented one by
a dot. Perhaps you've heard that the code
character “¥™ (- - - — ) duplicates the rhythm
of the four opening notes of Beethoven's
Fifth Symphony. Similarly, the slant har
prosign (DN} sounds [ike the “shave and a
hair cut™ beat that kids have been using as 2
seeret eonde knock for generations.

{1 Using mnemenic devices. If you're not
familiar with the phrase, it refers to using
tricks to hefp vourself remember things. For
instance, 15 you progress with your studies
in Amateur Radio theory, you may use the
mnemonic phrase “ELT the ICEman™ to belp
vou remember that voltage leads cuarrent
through an inductor. and that current leads
voltage through a capacitor. In other words,
E=vollage. L=inductive circuit, I=current
(ELD and I=current, C=capacitive cireuit,
E=voltage (ICEman),

I didn’trealize it at the time, but my spell-
ing teacher provided me with 4 mnemonic
devige for lesrning Morse code. | had great
Jifficulty distinguishing an “a” from an "n”
until | unsed mnemonigs based on word
rhythms, For example, the word “around”
begins with “a” and it also has the same stress
that the “a” code character does—one unac-
cented svllable (a dit) followed by an ac-
cented one (a dah).

Like this: a-ROUND = dit-dah. Get it?

Here are uther examples:

N: Nancy (=) NAN-cv

L: Luxuriant (-=-+) Lux-UR-i-unt

F: Faderation (- - —-) Fed-gr-A-fion

Remember—it’s the rthythm that counts!

Cietit Betlamy, AABM Y, holds un Extra Class license
cried Iv a Volunreer Fxaminer. She's sonior editor of
o srattoniad restanrent trade magacine, and also does
restiirant Writing for travel guides, newspapers
aied a Enropean journal. Her poetry has appedared
in Hearly 30 publications—inciuding Rolling Stone
ceed Cosmopolitan. She is listed in the Directory of
American Poets and Fiction Writers, &F]



Interference in Reverse

By Tom Freedom, W3HVE
1507 Woodcrest Circle

Harrisburg, PA 17112
started one afternoon in 1991,
Sl While I was chalting with some
friends on 75 meters, a strong,
warbling signal appeared on the
frequency. The rest of the groap couldn’t
hear it, so 1 knew the source had to be local,
Isigned off and started my investigation. The
signal wasn’t just on our roundtable fre-
guency, it was also 148 kHz above and be-
low. Tuning around with my general-cover-
age receiver, 1 found the signal at 148-kHz
intervals from 1600 kHz to about 21 MHz.
Perhaps [ was hearing harmonics, multiples
of a fundameantal frequency. [ suspected that
the fundamental was in the AM broadcast
band, but strong broadcast signals reduced
the gain of my receiver and I was unable to
find it. To my dismay T discovered that the
harmonics were present around the clock,

I endured the interference for several
weeks until I decided to track it down. With
iy mobile transceiver and a 19-inch whip
antenna, [ could hear the 75-meter signal
faintly at my house, Cruising the neighbor-
hood, I turned onto a nearby street and the
S meter indicated an S8 signal level. | knew
I was close.

1 passed the first two homes. No change.
As [ passed the third home, Lhit pay dirt. The
5 meter pinned!

The suspect house was familiar. It be-
longed to a foreign dentist who had recently
moved to the United States. When I rang his
doarbell, [ started a series of events that
would not be resolved until mid 1993,

The First Meeting

“Sir,” 1 said, “I’m a ham radio operator.
For several weeks a loud radio signal has
interfered with my communications. [t is
present 24 hours a day and seems to come
from vour house. Perhaps you have some
device that’s out of adjustment? If you'd
permit me to come in with my equipment, 1
can check it.”

I couldn’t fault him for refusing me. His
response, in broken English, told me that this
wasn’t going to be eusy. “No,” he said, “not
my hovse, Maybe you hear from telephone
wires, or TV cable, Not my house, not my
house!” 1 thanked him and left my name,
address and telephone number.

Interference from the cable TV system
was a remote possibility. { called the cable
plant and an engineer arrived at my house
within 20 minutes. He listened to the signal
an my equipment. In hig opinion, it wasn’t
typical of cable TV leakage. To make sure,
he called the plant and asked them te tempo-
rarily shut down the loop that fed cur area.
The signal remained. They were cleai.

With cable interference eliminated. the

dentist’s house wus the most likely source. 1
could imagine his confusion and [ felt sorry
for him. He probably didn’t know that the
FCC even existed, or that there were laws in
our country governing emissions from unli-
censed devices. [ decided to give it one more
fry.

The Second Meeting...and the FCC

Armed with the FCC Rules and Regula-
tions, Part 15, Sections 15.5 (B) and 15.5
(CC), I visited the dentist again. I ¢xplained
that some household devices use radio sig-
nals to do their jobs, but such signals must
stay within the devices and not cause trouble
elsewhere. Again, he went through the “Not
nty house” routine and ended with, “No more
talk. You go now. and not come back.”

I was reluctant to bring in the FCC, but
my enjoyment of Amatewr Radio was being
seriously compromised. The signal re-
mained strong and too many of my conver-
sations were being clobbered. My call to the
Langhorne, Pennsylvania, FCC field office
was answered by one of their engineers. [
explained the problem and added that my
neighbor would not cooperate. He responded
with, "He will after he gets our letter.” Sure
enough, 1 soon received a copy of a letter
dated November 27, 1991, under Case File
No. PA-92-336. The letter contained the
usual direction to cooperate and gave the
man 30 days to respond,

Three days later T had access. My receiver
led me to the man’s basement. There it was—
i three-zone intrusion alarm. its red lights
blinking in perfect cadence with the wur-
bling signul. Tapping on the panel caused
the signal to disappear. I readjusted my re-
ceiver and found it again a few kilohertz re-
moved. Apparently, a free-running oscilla-
tor was part of the circoitry. | suggested that
he contact the installer for a corrective fix
and | offered to assist., | also offered to help
him compose his reply letter to the FCC after
the corrections were made,

The Wait

[ watted 30 days, then another 30 days.
No word from the dentist, No word from the
FCC. And no end to the interference! My
letter of inquiry to the FCC went unan-
swered. Repeated phone calls were always
intercepted by a secretary with a stereotypi-

cal “T'll pull your file and call it to the atten-
tion of the engineer.” This state of affuirs
persisted throughout 1992,

Was 1 frustrated? Yes. But faint of
heart? No. There was only one avenve re-
maining: my local Congressman. I called his
office and spoke fo a young aide. The aide
wasn’{ Familiar with Amateur Radio, but he
was eager and obliging. He agreed tocall the
FCC onmy behalf, As it turned out, he made
several calls, On one oecasion he was told
that FCC priority on subjects relating to ham
radiv were close to zZero due to undertfunding
and understaffing.

Even so, Congressional clout may be
what finally prevailed. On April 2, 1993, a
second FCC letter wuas sent to the dentist,
This time it gave him L5 days to respond.

On May 2, 1993, the interference ceased.
The dentist either pulled the plug on his
alarm system, or the alurm company tinally
fixed it. Either wuy, [ was happy. The FCC
sent me # letter dated July 8, 1993, in which
they deplored the expense and inconve-
nience—to the dentist! As an afterthought
they also thanked me fur being patient.
Epilog

The regulations against RFI (radio-fre-
quency interterence) are there to protect
everyone, but getting enforcement is like
having a root canal, I got the feeling that
the dentist and the FCC had hoped the
problem would disuppeur if they dragged
their feet long enough. It didn't—and nei-
ther did [! Diplomacy und a level-headed
attitude ure your best tools when dealing
with a sitnation like this. If they fail, how-
ever, a pood measure of dogged persistence
never hurts.

In & post-mortem discussion with the

Congressman’s aide, we debated whether |
should call the dentist and thank him. Rely-
ing on the wisdom of two old adages, we
decided against it: “Let sleeping dogs lie,”
and A wise man knows what to say, and
when not to say it.”
Tom Freedem is retived from Amp inc where he
wus fhe manager of the testing lab. He is a mem-
ber of the ARRL Cld Old Timier's Club, the
Harvishurg Amuatenur Radio Cluh, the Cenrral
Penasvivanio Repeater Association and the Har-
rishurg Organ Society, Tom enjovs playing mu-
sl and building his own Amatenr Radio equip-
nent.

Jnjrerference isn't always the ham'’s faulf.

\ ] Vgt
Somelimes we're fL\e vichms!

IEF.]
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But How Do I Use 1t?

Understanding receiver controls isn’t as hard as it seems.

All it takes is a little creative fun!

By Paul M. Danzer, N1ll
2 Dawn Road
Norwalk, CT 06851

0w many times have you heard
that or said it vourself? Today’s
transceivers come with features
thut ure often referred to as
“bells und whistles.” These features are
available because manv hams have asked
the manufacturers to include them,

Often these bells and whistles add to the
case or enjoyment of aconversation, Some-
times they make the ditference between
having a successful contact or none at all.
But just as often they are confusing, and
even a bit tricky in the hands of less expe-
rienced amateurs.

Selectivity and Tuning

One of the most important features of
any radio is it§ ability to fune in the station
vou want and reject all the others. It’s not
surprising that many of the most confusing
hells and whistles affect tuning and selec-
tivity, We'll clear away some of this confu-
ston in a way that may surprise you. All you
need is a pair of scissors and some plastic!

Basic Definitions

Before we start cutting, et’s talk about
signals and take a look at how they appear
to our receivers. In Figure | the horizontal

Luppressed
Carrier
Frequency
A B
Tk ow
Signal Sighal

LT I T |
28,315 :
Frequency (kHz)

8,520

Figure 1—The typical bandwidths of
SSB and CW signals. Notice how much
spectrum each occupies.
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line represents frequency. A single side-
band (SSB) signal is shown as Signal A,
tuned to a (suppressed carrier) frequency
of 28.310 MHz, which is in the {0-meter
phone band, Notice its width. We are going
to claim, for the purposes of this explana-
tion, thatit’s approximately 3 unitg—in this
case, 3 kHz (3000 Hz) wide.

A CW signal is shown as Signal B. It is
0.2 kHz, or 200 Hz wide. Keep the differ-
ences between S8B and CW signal band-
widths in mind as you keep reading. When-
ever you look ai the width of a signal shown
in one of the drawings, you should be able
to guess whether it's an S5B or CW trans-
mission.

L.et’s Do a Little Scissor Work!

We're going to build a plastic modei of
a receiver—at least the part of the receiver
that selects which signal you're looking for.
All you need is the plastic top from a one-
pound coffee can. (Any simnilar plastic top
will do if you can see through it.)

As shown in Figure 2, cut the top io half
and then cut a ‘s-inch-wide rectangular
notch in the bottom (along the flat edge) of
one of the halves. Cut ¥s-inch-wide notch
in the other half, The wide notch represents
vour receiver when it’s in the $SB mode.
The smaller notch represents the receiver
in the CW mode. From now on we're going
to call these pieces of plastic our “recety-

»

[

Tune the Receivers

Position the SSB receiver (the half-
circle with the wide cutout) with its flat
edge onthe horizontalline in Figure 3A. As
vou slide the receiver along this line vou
are "tuning” jt. When a signal fulls within
the bandwidth (when you can see it clearly
in the cutout), you can “hear” it. 1f the sig-
nal doesn’t appear in the notch, it’s cutside
the bandwidth of the receiver. In other
wards, it has been filtered out.

Slide the receiver so that WIABC is
centered in the SSB bandwidth, You can
see that KAIXYZ is outside the bandwidth.

Therefore, you can hear WIABC without
any interference (QRM) from KALXYZ.

Next center N2CAT in the 88B band-
width. Notice that KCORAT is very close
to N2CAT. If you want to keep N2CAT
centered for clearest reception, a little of
KCORAT will be heard. This means you
have a little QRM to contend with!

Finally, slide yourreceiver along so that
K9DOG is centered. A second signal,
KYBOW, is so close (it partly overlaps) that
vou're going to have a great deal of diffi-
culty listening to K9DOG. K9BOW is go-
ing to provide a great deal of QRM.

How about Changing Filters?

If you tune back to N2CAT, the obvious
question is “Why can't [ use my CW filter
on SSB7Itis narrower, and would get rid of
a lot of QRM.”

To see the answer, place the narrow-

« Poxie
Plastic
Coftee Can Tops

Cut in Holf

| Y
_,.| L._ 278

Figure 2—Make your “receivers” from a
clear plastic coffee can lid. Cut the lid
in half, then cut a notch in each half
according to the dimensions shown.




band CW receiver so that it's centered on
N2CAT. Now KCO9RAT is completely ex-
cluded, butsois alot of N2CAT. The width
of the signal in the horizontal line repre-
sents information. Cut off part of the signal
and you lose information. This means you
will hear a very distorted stgnal. You've
excluded so much information you won’t
be able to understand a thing N2CAT is
saying.

If vou do have a narrower S8B filter for
your receiver it will allow you to cut out
part of the interference from KCORAT-ut
the sacrifice of good fidelity. Some receiv-
ers are equipped with variable band-pass
tuning, or VBT, which is designed to allow
a varigble bandwidth. You can use it to
narrow the band-pass window while allow-
ing most of the desired signal to come
through.

Does narrowing the bundwidth always
help? The answer is obviously no. If you
try this on the KIDOG/KYBOW case, the
signals are just tov close, overlap toe much,
and nothing will really help—short of
moving to another frequency,

CW—We Can Get Much Narrower

[n Figure 3B we have N6CW very close
to WBRF, They are both on CW. If you
place the receiver model such that the S5B
+ filter is centered on NO6CW, it's apparent
thar WERF will afso be heard. Switch re-
ceivers and center the CW receiver on
N6CW. Just like magic, W8RF disappeuars.

If you're operating CW why not leave
the receiver in the CW bandwidth mode all

the time rather than in the wider SSB mode?
The answer is ease of tuning, Try sliding
the SSB receiver along the horizontal line
in Figure 3B, but do it with your pinky.
Now try sliding the CW receiver in the same
manner. You have to be much more careful
with the CW receiver, don’tyou7 1ts pretty
casy to overshoot N6C'W with the narrower
receiver. For that reason, many hams have
gutten into the habit of using the wider
bandwidth for initial tuning, then switch-
ingto anarrower bandwidth when they find
the signal they want.

RIT—The Second Tuning Control
If your rig has a control labeled

RECEIVER INCREMENTAL TUNING (RIT) or
CLARIFIER, give it a try. You'll guickly
fearn that all it does is change the receiver
frequency. So why do you have a second
tuning control? You’ll discover the answer
by centering the C'W receiver on W5AM in
Figure 3B. You're getting quite a bit of

K?DOG

WIABC KAIXYZ

(A)

N2CAT

(B)

KCORAT

N6CW  WS8RF

WS5AM K7PM

N4AB UNKNOWN
SIGNAL

Figure 3—Examples of various signals to use with your “receivers” (see text). Photocopy the page if you have difficulty

getting it to lie tlat.
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interference from K7PM, right? If you slide
the receiver to the left {tune down) much of
K7PM's signal disappears. When you
vhanged vour receive frequency, however,
you also changed your transmit frequency.,
When WS5AM stops sending and turns it
over to you, your signal will be way off his
receive frequency.

Here is where the RIT comes in handy.

Hold a pencil over the center of W3AM.
The pencil represents your transmit fre-
quency. Turn on the RIT by moving your
receiver to the left (tune down). but hold
the pencil point stationary. You can now
tune out most of K7PM. Because you didn’t
move your transmit frequency (the pencil
point) W5AM doesn’t have any problem
hearing you.

One More Control—'The Notch

Let's go back to Figure 3B and take a
ook at W5AM and K7PM. These two W
stations are very close together. If you put
vour CW receiver over them, centered on
WSAM, vou will still hear K7PM. Now lay
apencil at right angles to the horizontal line
in Figure 3B. If vou turn on the notch (in
this case, the pencil), und move the pencil
{tune the noteh frequency) so that it’s over
K7PM. you've blanked out much of the
interference from K7PM. This is what «
variable frequency notch filter does for you.

Qceasionally you'll hear a commercial
C'W station or some other transmitter in the
middle of the SSB band. This is illustrated
by N4AB in Figure 3B. The unknown sig-
nal is right next to it. After turning on the
notch filter (placjng the pencil across the
S5B receiver bandwidth). the notch filter
can be tuned (the pencil slid) until the inter-
fering CW signal or carrier is blanked out.
In this case you will not be able to receive
N4AB as well as vou did without the inter-
ference or the notch filter, but it’s better
than losing him completely. The notch fil-
ter takes out the interference (the pencil
covers the unwanted signal), but it also
takes out some of the information in the
signal transmitted by N4AB.

Tuning Rates

As fong as we are talking sbout tuning
the receiver, let’s look at Figure 4. Many
modern receivers are equipped with select-
able tuning rates. This allows vou to tune
quickly or slowly across the band.

The tall vertical lines represent |0kHz, the
smaller lines 1 kHz and the fine lines (be-
neath KYDOG s signal) 100 Hz. If you want
to tune from one end of the band to the other
guickly, you can choose the [0-kHz tuning
rate. T'ake the SSB receiver and tune it
(xlide the piastic hait disk) across the line
in Figure 4. Remember you're moving at a
HU-kHz rate. For illustrative purposes, let’s
assume this means that you can stop only
when the lett edge of the receiver band-
width is on one of the large vertical lines, If
you tune at this rate, you're actually jump-
ing the received frequency from a 10-kHz
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line to a 1(-kHz line. With this tuning rate
you cross the band quickly, but it's easy to
miss stations, If vou try to tune in K9DOG
you’ll find you cannot. At this tuning rate
vou will miss bBim almost completely!

Suppose vou pick the 1-kHz tuning rate,
corresponding to the medium-height lines.
Now you tune across the band more slowly.
Slide the receiver with the left edge of the
bandwidth stopping at each 1-kHz line.
You will be able to receive KODOG. but
with the limitation of [-kHz tuning vou
won’'t be able to center him in the band-
width.

Finally, imagine tuning at the 100-Hz
rate, Now you tune ¢ven more slowly, but
you can center each signal to within

100 Hz. The illustration is not precise
enough to show a 10-Hz rate, but you can
see from the examples that you wouid be
doing some fine tuning indeed!

Bells and Whistles---Each Has a Use

Many of the manuals supplied with
today’s radios tell you how to use the various
features. Even so, the writers often assums
that you understand the concepts behind the
functions. As you're getting started, it helps
to have a picture in your mind, a physical
model of what is going on deep inside your
radio. If the coffee-can receiver helps you
better understand your transceiver, why naot
share the idea with another new ham—or
with your club! 5]

| mW of output.

running low power. You can too,

5W,CWand SSB,

losg characteristics.

two units of First-Class postage.

1000-mile-per-watt award.

classifications —NTYZ

Radio TlpS + Join the QRP Craze

QRP is a term hams use to describe low-power operating. How low? Well,
most hams run about 100 W of output power on the HF bunds; that’s about 20
times as much as the commonly aceepted definition of QRP power levels—35 W
output. (QRP evolved from the CW procedural sign meaning *| am reducing
power,” and QRP?, “shall [ reduce power?”) [t doesn’t stop there, however. For
some dedicated QRPers, QRP means running | W, 500 mW, 10 mW, or even

Nobody can make QSOs running such meager power. Right? Wrong!
Thousands of hams around the world enjoy the excitement and challenge of

The spirit of QRP operating is about working fellow hams while running just
enough power to get through, Your [-W signal will hardly dominate the band,
but with the right conditions, you can easily work all 50 states and a lot of DX.

Finding a rig for QRP work is pretty easy. There are a few QRP-only rigs
avdilable on the used market, such as the Heath HW-9, a4 5-W CW rig that
covers the bottom end of nine HF bands. Earlier versions of this rig are the
HW-8 (fiva bands) and the HW-7 (four bands; not recommended). The classic
QRP rig, now out of production, is the Argonaut, manufactured by Ten-Tec, Its
three generations, the 505, 509 and 515, cover five HF bands, putting out about

If you don’t want to invest in a dedicated QRP rig, it’s relatively easy to
reduce the power output of most modern solid-state rigs. The drive control can
usually be used to reduce the RF output to within acceptable QRP limits. Your
rig’s instroction manuoal will probably have more information.

As for antennas, the high-power credo holds true—use the best anteana you
can. You don’t have to get carried away to make plenty of QRP contacts,
however, if you don’t have a beam antenna, 4 dipole or loop will do just fine,
Whatever the antenna, make sure it’s in good shape electrically, and use good
quality feed line. Many serious QRPers use open-wire line because of its Jow-

Several clubs exist to serve the interesis of QRPers. One of the most
prominent is the QRP Amateur Radio Club International (QRP ARCI). For
information about QRP ARCI, contact Mike Kilgore, KGSF, 2046 Ash Hill Rd,
Carrollton, TX 75007, Please include a self-addressed, stamped envelope with

Awards are popular among QRP ¢lubs and QRPers. QRP ARCI issues QRP
versions of many popular awards, and several exclusive awards such as the

Contests are aiso popular among low-power enthusiasts. About a dozen QRP-
only contests are held throughout the year, and many mainstream contests such
as Sweepstakes, ARRL International DX, CQ Worldwide, and others have QRP
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no mystery that most Amateur
Radio operators awn compu-
ters. Many hams consider com-
puters to be as indispensable
as their radios. Of course, you don’t need 4
computer to enjoy Amateur Radio, but it
sure adds an extra dimension to the hobby!
There are certain areas of Amateur
Ruadio where computers are especially
popular, In no particular order, they are:

Ll Sarellites: Orbit predictions, digital
communication, telemetry decoding, auto-
matic antenna or transceiver control.

O Packet Radio; Digital communication
aver terrestrial networks using terminal
node controllers ("TNCs).

I Contesting: Specialized logging pro-
grams, CW or voice keying, automatic
transceiver control,

3 Recordkeeping: logging, awards,
tracking, QSLing.

dRITY. AMTOR, PucTOR, G-TOR,
CLOVER: Digital communication on the
HF bands.

1 Image: Slow-scan television (SSTV)
and facsimile (fax).

Computers find other uses such as
propagation forecasting, antenna modeling,
circuit design, digital signal processing
(DS8P) research and much more. And we
can’t forget the most important application
of all—games! (Even a dedicated ham has
to spare a few moments to save the Earth
from a dire alien threat, refight the battle of
Gettysburg or whatever.)

There are many hams who would like to

add PCs to their stations, but they're a bit
anxious about spending their money. Thisis
understandable. There are sume fine com-
puter systems outthere. .. and there are some
dogs, too, The good systems will give you
cnjoyment and satisfaction for vears to
come. The dogs will have you reaching for
d sledgehammer within two days,
Confusion is the enemy of the computer
shopper. Buying o computer usually isn’t
as easy as walking into a store and walking
out with a couple of boxes. There are many
features and options to consider. Some re-
tailers will “mix and match™ items for you,

creating u computer system that is custom-
ized to fit your needs. But which features
are important—and which ones are just ex-
pensive frills? This iy a substantial invest-
ment and you want to make sure vou get the
most value for your money.,

As the Master Po says in the original
Kung Fu television series, “It" vou mnust
choose, Grasshopper, choose wisely!”

Q: I notice that most hams use IBM PC or
compatible computers. Why?

A1 PCs are the Amateur Radio standard.
That’s because there is more ham software
and hardware available for these tvpes of
computers than all other types put together.
This is not to say that Apple Mavintoshes,

§ NeXTs, Suns and other computers aren’t

fine machines. The problem is finding soit-
ware that you can use for Amateur Radio
applications,

I P’m confused by the numbering system
PCs use. What’s the difference, for ex-
ample, between a 386/40 and a 486/337
A The primary difference is speed and
“computing power.” A 386 computer is
based on the 30386 microprovessur. The
486 is driven by an 80486 chip. The 33%n
design s older and less powertul.

The number to the right of the /™ indi-
cates the clock speed i(in MHz) of the
computer’s microprocessor, The ¢lock is the
heartbeat of the vomputer, "The faster the
clock, the fusier the microprocessor works.
This is not the only tactor that influences the
performance of the computer, however,

You can add memory to your PC by installing single in-line
memory modules (SIMMs) like these. Older PCs require
memory-expansion cards to accommadate maore SIVMs.
New PCs feature SIMM sockets on the motherboard itself.

The most popuiar disk drives these days are the 3'z-inch
variety (bottom slot). lf you can spend a little extra, a 5'/-
inch drive (top slot} is a good investment, just in case!
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Sound cards, video cards and other accessories piug into
expansion slots on the PC motherhoard. Use gentle
pressure when installing or removing a circuit card. Always
make sure the computer is off!

Q:f guess that means | should buy «a
386/40 computer rather than a 486/33,
right?

A Not necessarily. Although the c¢lock
speed of the 386 computer 15 higher
4} MHz), the newer 486-based machine
is much more efficient at handling Jata,
B0, a 486/33 is ubout 60% faster thun a
386/4)—alespite the slower clock!

(: Because the 386/40 is cheaper, doesn’t
that make it the betrer buy?

Az The apswer depends on your plans for
the tuture. If you intemd to use your com-
puter mosily for Amateur Radio applica-
rions. games and some household software,
the 3%6/40 is probably a good deal. On the
ather hand, 1f you expect to keep up with
new software—which demands more and
more computing horsepower—uchoose the
486. The 486-based computers uffer vou the
ability to upgrade fairty easily. Fur ex-
ample, you may want to replace u 33-MHz
microprocessor with a more powerful
66-MHz chip. A 486 machine makes this
easy fo do. Many 486 computers also pro-
vide o so-culled “overdrive™ socket that
atlows vou to add the new Pentium (next-
generation MICTOprocessor,

() But Pentium microprocessors are ex-
pensive. Do f need one now?

A1 No, There is very little software on the
mnurket now that takes tull advantage of the
Pentium’s power, Wait o tew vears, how-
ever, und you'[l see plenty of umazing pro-
grams that will run oniy on Pentinm-based
computers, ‘Fhat’s why it sometimes pays
fa keep your options open,

() Let’s talk memory. ['ve seen some com-
puters adveriised as having 8 MBytes of
total memory while others come with only
I or 2 MByies. Should I get the computer
with the most memory?

AL Generally speaking, yes, For most appli-
70 OSF

If you transmit near a computer monitor, you can expect to
see same video disruption. If you see this much distortion,
however, look for another monitor!

cations, 4 MBytes (sometimes expressed as
*4 meg”) of memory is sutticient. One or
2 MBytes ix probably okay for most Ama-
teur Radio software. Most computars pro-
videtheoption to expand your memory. You
can start with 2 MBytes and add more later.

The type of memory vour computer uses
has a big intluence on its performance.
Some older PCs place extended memory on
cards thut plug into expansion siots. All
new units have their memory on the
imotherboard itself., If given a choice, take
the motherboard memory, Your micropro-
cessor can aceess motherboard memory
ariteh faster than memory on the expansion
bus. The faster the microprocessor can com-
municate with your memery chips, the bet-
ter your computer’s performance.

: Which type of monitor do | need? It
lookys like I have a choice between VGA
and Super VGA,

AT A VGA monitor will be fine for just
about anvthing you want to do. Make sure
to get o VOA monitor with a .28 dot pirch.
These monitors are nnly a bit more expen-
sive. but you'il enjoy the sinooth, high-
resolution images, Yuou don’t need a Super
YVOA munitor unless you plan on doing
CAD work ur desktop publishing with a
I7-inch or targer monitor.

{: When if comes fo video, is the monitor
all I have to worry about?

A If you run software that uses animation
ar camplieated graphics (games, soime
satellite-travking  programs. MicruSoft
Windews. ete. ), vou want your video data
handling to be as tast as possible, The video
display circuitry inside the computer is re-
spunsible for getting the video data from
the computer to the monitor, Some com-
puters have dedicated video display civcuits
un the motherboard. The majority, how-
ever, use specialized video display cards
that mount in owe of the expansion sluts.
These cards contain their own micropro-

cessors and memaory,

For most Amateur Radio applications, a
standard VOA card is adequate, Whatever
the system provides will probably do the
job well encugh. However, if vou want to
run high-resolution games or other graphic-
intense software, you’ll need a high-speed
card. There are plenty to choose from. See
vour coriputer retailer.

() The hard drive is easy. I want the larg-
est drive I can afford, right?

A That’s right. You cun ialmost) never
have too much hard-disk spuce, You'll store
all of your programs and other files on your
hard disk, so you want the most capacity
youcan afford. Like memory, hard-disk ca-
pacity is measured in MBytes. Just a fow
vears ago, a |00-MByte hard disk was con-
sidered to be i monster. Now 340 MBytes
seems {0 be the standard. [t vour bank ac-
count can {olerate the strain, vou can even
buy gizabyvte-sized drives!

Q: F krow I want a Ph-inck floppy disk
drive. Do I need a 5'/~inch drive, too?

A The PC world is making a rapid transi-
tion ta 3'-meh disks. Bven so, vou may
still need Sis-inch capability from time to
time. [f vou can get a 3'Y-ch drive inex-
penstvely, go for it

(: What about ¢ CD-ROM drive?

A: Compact-Dise Read-Only Memory (CD-
ROM) is becoming very popular. One CD
van hold 630 MBvytes of data—imuch more
than & typical hard disk, 1f vou check the
advertising pages of OST, vou’ll see several
Amateurs Radio CDs for sale. Sume of these
ham C'Ds contain mountainous collections
of programs ranging from antenna modeling
fo CW tramning. Several manntacturers have
ziso managed to sgueeze the names and ad-
dressex of almost every amateur in the world
onto a CD! Unlike a hard disk, you can own
# number of ('Ds and swup them in and out
of the drive as necessary,



The downside of CD-ROM is access
time. CD-ROM drives are much slowerthan
hard disks. And you can’t write data to CDs,
50 you can't use them to store programs that
vou get from other sources.

A CD-ROM is not yet a necessity for un
Amateur Radio computer system. It falls
into the “nice to have” category, though,
and you'll probably want a system you cun
add a CD-ROM drive to later.

- What about other goodies like sound
cards?

A: Sound cards are showing up in many
Amateur Radio computer systems. Their
original purpose was to provide realistic
sound for games. Although this is still their
primary application, hams are finding other
ways to put sound cards to good use.

Scund cards are capable of taking audio
signals and converting them to digital data,
They also work in reverse, taking data and
converting it to audio, It wasn't long before
clever hams realized that sound cards could
be used as interfaces between compuiers
und transceivers.

Thanks to these creative programmers,
we cun now use sound cards to save our
vocal cords during phone contests. Rather
than wearing vourself out calling “CQ con-
test,” you can record your CQ message in
advance and let your sound card play it for
vou. Some contest programs use the sound
card to provide the contest exchange as
well, Youtype in the call sign and the sound
card “speaks™ for you! ("NT@Z, yvou're 59
in Colorado. QSL?™)

Sound cards are also being used to send
and receive SSTV images and RTTY data.
There’s no reason why a sound card
couldn’t be programmed to decode and
transmit other digital modes such as packet,
AMTOR and PacTOR. [t’s just a matter of
taking audio trom the radio and processing

it with the appropriate software. You can
expect to see more interesting software for
sound cards in the future.

The de facto sound card standard is the
Creative Labs SoundBlaster, The pame
SoundBlaster has become almost generic
among computer users. If you wantto add a
sound card to your system, we recommend
one of the 16-bit SoundBlaster cards such
as the SoundBlaster 16 Basic, Other good
sound cards include the Reveal FXI6 and
the Pro Audio Spectrum.

{: Is a printer essential for my ham sta-
tion?

A It all depends on how you plan to use your
system. If you intend to do alot of word pro-
cessing chores, a printer is amust. For packet
radio, satellite activity, HF digital commu-
nication and so on, a printer is optional.

[f you buy a printer, you don’t necessar-
ily need to spend great sums of money. For
example, laser printers produce beautiful
documents, but you'll sheil out close to
$1000 for a quality unit. For casual use, a
less expensive printer is more than ad-
equate. In fact, you can find dot-matrix and
bubble-jet printers that create surprisingly
good copy.

Your PC Shopping List

Here's a guide you can use to help you
pick the best PC system for your appli-
cations. Keep it handy when you're search-
ing through ads in magazines, catalogs or
newspapers. Fake a copy with you when
you visit your local computer retatlers.

Essential Features

{d VGA monitor (.28 dot pitch)

O At least 2 MBytes of extended memory
on the motherboard (4 or § MBytes pre-
fergedy

0 200-MByte hard disk

1 3'z-inch disk drive

0 Twao serial ports. At least one parallel
port.

22 25-MHz minimum clock speed

Opfions

0 Sound card (SoundBlaster or com-
patible)

Q) High-speed video card

QA CD-ROM drive

0 8 MBytes of memory on the
motherboard

Q MicroSoft Windows 3.1 software

Q Mouse

0 5Ys-inch disk drive

Q Printer

The RF Test

When vou evaluate a computer in per-
son, take along a small AM or shortwave
radio. Ask the salesperson to switch on the
system while you hold the radio a few feet
away. Make a mental note of the amount of
noise you bear, including any odd beeps and
burps. Remember that this computer is go-
ing to be about the same distance—if not
closer—to yvour radios. All computers gen-
erate signals, but you want to choose the
machine that iy the most “RF quiet.” Con-
sider the RF output {or lack thereof} as an
important feature of any system.

If you own a 2-meter or 70-cm H-T, take
it along, too, Listen for interference on vari-
ous frequencies. This is especially impor-
tani if you intend to use your computer for
packet radio or satellite activities. Try
transmitting with the H-T antenna close to
the computer. The image on the monitor
may jump or jitter, but the movement
shouidn’t be severe. if the monitor displays
wacky video, or if the computer itself goes
haywire, cross this system off your list!

IHEF|

Radio Tips: what's DSP?

It’s an abbreviation that's popping up
frequently these days. T can gnarantee that
you’ll be hearing much more about DSP in
the future!

In the ham world, we encounter DSP
most often in audio filters. We use audio
filters to help reduce the etfects of noise
and interference on received signals.
Audio filters have been around for
decades, Most use networks of capacitors
and resistors to reject certain audio
frequencies while passing vthers. The goal
is to block the signals we don’'t want so
that we can hear the signal we want,
Traditional aud:o filters do a good job, but
hams are never satisfied. We're always
pushing the envelope for better perfor-
mance. That’s where DSP comes in.

ISP takes a completely new approach to
filtering, The received signals are first
“sampled” at high speeds. Sampling is a
bit like tuking many guick snapshots of an
object in motion. When you place the

DSP stands for digital signal processing.

photos on a strip of film and mn them
through a projector, you se¢ a continvous
moving image. With D3P, we use analog-to-
digital (A/D) converters to sample the audio
signal several thousand times every second.
Each sample becomes 4 piece of digital data,
reflecting a particular characteristic of the
signal at a precise moment in time.

Once a signal is converted to data, you
can do all sorts of wonderful things. Putting
it very simply, a program in the filter’s
microprocessor sorts through the data and
changes or deletes any information that
appears to belong to a portion of the signal
that we want to reject.

For example, let’s say that your DSP filter
is programmed to look for those annoying
tones caused by other hams tuning up their
radios near your operating frequency.
Whenever it finds the type of data pattern
that represents a continuous tone, the
program deletes that data, When the data is
converted back into audio. the tones are
gone! {Have someone demonstrate this for

you with a DSP filter. It’s a remarkable
thing to hear.}

Amateur Radio applications of DSP are
limited primarily by the sampling speed
of A/D converters. That's why audio
tiltering is a popular use for DSP, The
frequencies of audio signals are well
within the sampling capability of current
DSP technology. The state of the art
always advances and you can be sure that
affordable DSP hardware capable of
functioning at RF frequencies is on the
horizon. When these devices arrive, we'll
be able {o process signals at the RF stages
of receivers and transmitters. {n the not
too distant future, your radio may use
digital signal processing from the
mornent the signal arrives at the antenna
input! Transceiver design as we know it
today would virtually cease to exist.
[nstead, an elaborate program would
sample the signals and process them to
retrieve exactly what vou want—and only
what you want.—WBSIMY
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The Doctor is IN

Ed Graham, NUMZR, asks, “I’m

using a irap vertical anteana with
buried radials. [t works fine in dry
weather, but the SWR increases when-
ever it rains. What could cause this?”

AA common problem with any antenna
is that water may be seeping into the
connection between your cuasial cable and
anfenna. Examine the connection carefully for
signs of water and seal it with several layers
of electrical tape and Cloax-Seal, Scotchgard,
plambet’s putty, o soine other sealant.
Another possibility is that moisture is
getting into the traps, Most traps have drain-
age holes 1o allow condensution 1o escape.
The drainage holes must be pointed the right
way {down) and that they're clear. Check
vour traps carefully for cracks and holes in
the seals. If you see anything suspicious,
seal it with a silicone caulking compound
that’s rated for outdoor use. (But don’t seal
the drainage holes!) Caution: Antenna traps
are caretully assembled and tested at the fac-
tory. Don't attempt to disassemble the traps
without checking with the antenna manu-
facturer first—yuou may inadvertently
change their electrical characteristics.

Jon Buck, KB3APYX, asks, “When-

ever ice accumulates on my wire
dipole antenna, the SWR shoots up nearly
four-fold. 1 receive poor signal reports,
tgo. What causes this phenomenon? Is it
common te all outdoor antennas?”

When ice coats an antenna, it changes
the antenna’s dielectric ronstant, The
effect is similar to placing a thick laver of
insulation un vour antenna. When the di-
electric constant chunges, the resonant fre-
glency changes, too. By the sume token, 1
shift in the resonant frequency causes a shitt
in the impedance value at the feedpoint. You
see the end result as « higher SWR. Electri-
cally speaking, it’s as though your antenna
had suddenly changed its length!
Depending on the type (und length) of
feed line you're using, a high SWR can
cduse a substantial foss in the line. That
might explain the poor signal reports you
received. The higher SWR ulso may cause
yOUr transceiver's protection circuitry to
automatically reduce its RF output,

B. Mever, K2PMA, asks, “Can you
explain the FM *capture effect’?”
Sure. The cupture ¢ffect is what hap-
pens in FM reception when the stron-
gest signal on a chanuel totally suppresses
alf the other signals on the channel, You've
probably heard this while receiving FM sta-
tions on yvour car radin: Stations abruptly
pop in and out instead of smoothly blending
with each other, as cochannel AM broad-
vusters do when they fade in and out at night.
The capture effect o urs as aresultof an
FM recefving system’s ability to suppress

72 0O5%

AM interference sources like static, ignition
noise and alternator whipe, Onece an FM sig-
nal has “captured”™ an FM recetver’s fimiter
circuitey (the cirenitry that does awuy with
AM noises). the receiver tends to respond to
weaker FM signals as though they are AM
nojse and entirely suppresses then,

What’s the difference hetween the

Amateur Radio Emergency Service
{ARES) and the Radio Amateur Civil
Emergency Service (RACES)?

The Amateur Radio Emergency Ser-

vice (ARES) consists of amateurs who
have registered with the ARRL. (ARES is
the emerpency communications arm of the
League.) All hams are cligible to be mem-
bers of ARES—whether they're Leaguoe
mernbers or not. The primary function of
ARES is to handle emergency messages, in-
vluding those between guvermment emer-
gency-management offictals,

The Radio Amatear Civil Emergency
Service {RACES} is similar to ARES in
some tespects, bat it is managed by the US
government. RACES is sponsored by the
Federal Emergency Management Agency
(FEMA). Like ARES, RACES is made up
of volunteer ham operators. [ts mission is
mare parrowly focused, however, RACES
stations are limited to providing govern-
ment-to-government communication for
state and local civil defense organizations
and emergency preparedness agencies. Any
harn cun become a RACES operator, but he
must be officially enrolled in a Civil De-
fense organization.

Ta register with ARES, complete ARRL
Form FSD-98 and send it to your local Emer-
gency Coordinator. If you don’t know who
vour kmergency Coordinator is, or if you
need the form, contact your Sechon Man-
ager or Section Emergency Coordinator.
You'll find names and addresses of Section
Managers on page 8§ of any (08T Tu register
with RACES, you must contact your local
Civil Defense office.

I just bought a used Heathkit
$B-200 linear amplifier. The RF
output level seems to be okay, but I notice
that the high voltage appears to be drap-
ping. When I first used it, the front-panel
meter indicated 1800 V, Now it’s less. Are
the tubes going bad?
Your tubes ure probably not the
X problem. [nstead, I'dcheck your power
supply. A leaky diode ur a bad resistor can
cause your high voltage to drop.

Use 4 volt-ohm-meter (VOM) to check
each diode and resistor in the power sup-
ply-—with the amplifier off and anpingged!
You may have to remove each diode or re-
sistor from the ¢ircoit to get an accurate
measurement. Use the resistance function
of the meter to measure the resistor values

directly. Leave the meter in the resistance
mode when vou check the diodes. Measure
the resistance of the diodes in one direction,
then reverse the YOM leads und measure
again. You should see a high (virtually infi-
ntte) registance in one direction and a much
Jower resistance in the opposite direction.
The metering circuit roay also be suspect,
The ¥B-200 uses a series of 4.7-M42 resis-
tars in a voltage divider arrangement for the
meter. [fany of these resistors have changed
their resistunce values signiticantly, you'll
get an inaccurate reading on your meter.

Thomas Robinson, KD4CAN, asks,

“[ have a S-element beam antenna
that 1 use for $$B and CV at the low end
of the 6-meter band. I’d like to try the
ti-meter FM repeaters, but my SWR at
those frequencies climbs te 4:1. If [ do
manage to hit a repeater, my signal is
weak, What’s the solution? Should I buy
an antenna tuner or an amplifier?”

Because the 6-meter band spans 4 Mtz

of spectrum, some antenna designs will
nnt cover the entire band with a low SWR.
Also, your beam is probubly mounted in the
horizontally polarized position tor your CW
and 8SB work, Most 6~-meter FM repeaters,
however, use vertically polarized antennas.
Mismatched polarization can result in a sub-
stantial reduction in signal strength between
stations.

There's a good chance that the 4:1 SWR
in the repeater portion of the band is causing
a fair amount of loss in your feed line. Com-
hine that loss with the polarization nis-
match and your signal may indeed be weak
at the repeaters.

An antenna tuner won't solve your prob-
lem. It will provide a low SWR at your trans-
ceiver, but the SWR will still be high at the
antenna. Using un amplifier under high-
SWR conditions ist’t & guod idea, either.
You could damage your feed line or the
amplifier itself.

To get the best of both worlds (85B and
FM). vou may need to invest in a separate
antenna for the high end of the hand, Re-
cause you’re using repeaters, it doesn’t need
to be large, An omnidirectional antenna
such as « ground plane may be adequate. If
vou have sofficient space on your mast, &
small beam (mounted For vertical polariza-
tion) would be even better.

DO YOU HAVE A QUESTION OR A PROB-
LEM? ASK THE DOCTOR| SEND YOUR
QUESTIONS (NO TELEPHONE CALLS,
PLEASE} TO: "THE DOCTOR.” ARRL,
22% MAIN ST. NEWINGTON, CT
g8i11. Y.



The year 1993 suw an unprecedented sequence of natural catastrophes tear across the
natton. Amateur Radio rose to the occasion, turning each crisis into another opporta-
nity far public service. The first such “opportunity” came when the so-called “Bliz~
zard of *93” locked the eastern US in snow und ice. Hams helped emergency and law
enforcement officials cope. A few months later, disaster moved westward when
summer tloods swept through the river valleys of the Midwest. Hams responded again,
And in October, misfortune turned west as fires raged through southern California,
Yes, hams were there to help.

[n spite of ¢ciaims that the use of new consumer devices like cellular telephones are
now standard in emergency situations. Amateur Radio operators demonstrated that
there is no substitute for basic communication skiil, technical know-how and effective
field organization.

Even as Amateur Radio continued to prove itself an important national cesource,
ARRL continued to provide an effective voice with the FCC; international treuty-
making organizalions such as I'TU, CITEL and CEPT; Congress and the public,

However, we can’t rest on iast vear's achievemenis, Amateur Radio has been
among the most stable hobbies, enjoying slow, steady growth and wide public accep-
tance. Ax we approach the new millennium, however, new technology appears at an
exponential rate, creating new demands on spectrum and requiring new knowledge on
the part of those who use it. Social and demographic changes increusingly fragment
the once-unified community of hams. A population already overburdened with other
concerns also hecomes less “neighborly™ when it comes to RFI problems or antenna
complaints directed at hams,

To remain strong, the ARRL must remain responsive. [n 1992, we commissioned a
meinbership survey to help us examine your concerns. We asked, and vou spoke up. In
1993, the ARRL staff relied on the survey results to help with program changes that
will benefit all Members.

As we move into 1994, the Board of Directors that you elected is considering
policy level ixsues raised by the study. You, us a Member, are the key-element in this
process, so it’s important that vou continue to let us know where we've strayed and
where we're on the mark, Working together, we can ensure that the ARRL remains an
effective force in Amateur Radio, not just into the next vear, but into the next
milleaniom,—David Sumner, K1ZZ, Executive Vice President

The key to success in the last excztmg decade
of the century is the ARRL abtlzty to
continue to “llsten carefully
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ARRL MEMBERSHIP: BACKBONE OF AMATEUR RADIO

Watching Amateur Radio Grow

The ARRL is a primary force in the con-
tinued healthy growth and development of
Amateur Radio in the US, During 1993, the
aumber of individual Amateur Radio Li-
censes on record with the FCC increased
about 7%, from 587,657 in 1992 to 631,598
by yvear-end 1993, Not surprisingly, the
Technician-class license continued to lead
the way, with an increase of about 35,000
licenses. The growth of Amateur Radio
can’t help but play a positive role in the
development of ARRL membership. By
vear-end 1993, League membership was the
highest ever.

An Effective Field Structure

The ARRL operates through a highly ef-
fective field structure of elected and up-
pointed volunteers who administer impor-
tant programs. The structure draws its
strength from the 69 elected Section Man-
agers and their staff of key field appoini-
ments. A highlight for 1993 was the first
New Section Manager Training and Moti-
vational Workshop, which participants te-
port was very effective. The workshop not
otly introduced new Section Manugers to
the ARRL's organizational structure and
tunections, it provided an understanding of
the Section Manager’s role in the organiza-
tion and Amateur Radio at large,

Not to be averlooked are the efforts of
an additional network of volunteer activists
that includes Volunteer Counsels, Public
fnformation Officers, Technical Special-
ists, Technical Advisors, Local Govern-
ment Liaisons, Official Relay Stations, Of-
ficial C(tbservers, Official Emergency
Stations, Official Bulletin Stations, Net
Managers. Local and Dhistrict Emergency
Coordinators, Assistant Section Managers,
ARRL NTS Officials and Volunteer Con-
sulting Engineers. These volunteers de-
serve the thanks of the entire membership
for their efforts in 1993,

Coping During a Year of Havoc

The Blizzard of *93 raged across the
vastern US from Florida to Maine. Hun-
dreds uf ARES and RACES volunteers pro-
vided emergency communication activity,
Just a few months later—ironically, as Field
Day activities were set to begin—disaster
hit the Midwest. Hams mobilized as rising
flood waters destroved roads, businesses
and homes, The volunteers stayed on duty
throughout the summer untit flood waters
receded, logging thousands of hours, Once
again, haws proved there’s no substitute for
their tremendous effort and dedication in
the name of public service.

Strengthening Our Ability to Listen
Much of the ARRL’s ability to respond
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to membership 15 based on its continual
examinagtion und upgrade of vur commu-
rications ability. In previous years, our
MCT electronic mail and telefax capability
pruvided direct electronic links and the
ARRL BBS, described in June 1993 ST,
was upgraded substantially. fo 1993, our
Internet connection went from part-time to

. Current Field Appointments
-Affiliated Club Coordinators 62
Bulietin Managers 52

Oificlal Observer Coordinators a6
Public Information Coordinators 44
“Seclion Emergency Coordinators 64

full-time connection, and we increased the - State Government Liaison 49
speed of the modem. These improvements Saction Traffic Managers 66
brought us closer to the Amateur Radio -Technical Gootdinators 58
cummunity and we continue {o look for e —
ways to apply new technology to “the art of
listening.™
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REPRESENTING HAMS IN WASHINGTON AND AROUND THE WORLD

Patroiling the “Capitol Beat”

Recognizing that we're one among many
interest groups vying for atiention on Capi-
tof Hill, the ARRL’s approach is to work for
incremental changes in the laws affecting
Amateur Radio by talking dirvectly with Con-
gress and the Congressional staff. This year,
with the help of Congressman Mike Kreidier
of Washington and Senator Charles Robb of
Virginia, we introduced legisiation urging
the FCC to give hams wider latitude in ex-
perimental radio activities (H. J. Res 199/
8.J. Res 80), We introduced a bill with the
help of Congressman Slattery of Kansas that
would limit the liability of hams purticipat-
ing in Volunteer Examiner activities and the
Arnateur Auxiliary to the FCC Field Opera-
tions Bureau. In what may be one of the most
notable, if most unheralded. successes in
ARRIL. legislative history. we managed some
“behind-the-scenes™ persuvasion that re-
moved a proposal from the administration’s
Omnibus Budget Reconciliation Act that
would have imposed a substantial fee on all
Amateur Radio license transactions.

The Pulse of the Regulatory Agencies

During 1993 we were actively filing com-
ments on several important FCC Notices of
Proposed Rule Making. In one of the more
impartant decistons, the FCC agreed with
our contention that Amateur Radio activities

for public service deserved wider latitude.
As aresult, more lenient rules were adopted
with respect to 97.113, which should be of
servige to groups involved with the public-
safety aspects of marathons and other mass-
participation events, At our urging, the FCC
issued an order preempting local prohibitions
of ham transceivers that could incidentally
receive public-service frequencies. We filed
comunents on the FCC’s docket covering con-
trol operator responsibility for messages for-
warded through repeaters and other message
forwarding systems, and stated our opposi-
tion to a proposed “instant” Amateur Radio
license that would have allowed those pass-
ing an exam to go on the air immediately.
We participated with the National Tele-
communications and Information Adminis-
tration (NTIA } on that body' s efforts to com-
ply with the spectrum-reallocation pro-
visions of the Omnibus Budget Reconcilia-
tion Act of 1993, and presented a paper on
amateur packet radio to the Federal Emer-
gency Management Agency (FEMA).

International “Alphabet Soup”

As part of our responsibility to Amateur
Radio, the ARRL participates in US prepa-
rations for the I'TU"s “Voluntary Group of
Experts” charged with rewriting the Interna-
tional Radio Regulations, and other study
groups. The ARRL continues to participate
in preparations for future World Radio-

communications Conferences through our
International Amateur Radio Union (IARLY
affiliation. In addition, we participated in
CITEL meetings to discuss the creation of
an International Amatenr Radio Permit in
the Americas, and in discussions with CEPT
t» work toward acommon license agreement
with European countries,

Headlining Ham Radio

[n its second year of operation, the
ARRL’s publicity effort focused on bring-
ing Amateur Radio inte the national spot-
light through extensive news media cover-
age. We “placed” stories in national news
media, including NBC. CBS, ABC and CNN
and, in addition to acting as a resource in
breaking news stories, we created and pack-
aged a variety of feature stories such ay the
“Santa Ham” story in regional media in De-
cember,

Responding to requests from the member-
ship, the ARRL praduced two television pub-
lic service announcements (PSAs) based on
the theme “You Never Know Who You'll
Meet on Amateur Radio.”

QSO/Media. the ARRL’s grassroots pub-
lic relations newsletter, continued to he an
important part of our public relations effort.
The publication gives P10Os, PI1Cs and others
interested in promoting Amateur Radio ad-
vice, tips and publicity materials they cun use
with local news media around the US,

YOUR BEST SOURCE OF INFORMATION ON AMATEUR RADIO

Periodicals Cover All the Bases

Amateur Radio’s flagship publication,
QST came under new leadership in 1993
when Al Brogdon, K3IKMO, joined the statf
as managing editor. (25T continues to pro-
vide the most up-to-date information on
Amateur Radio, The “New Ham Compan-
wn™ section, introduced in early 1993, re-
ceived high pratse for its value to beginners
and for experienced hams who want to learn
the basics about new techaiques.

(FX is now 32 pages per issue and plans
are being finalized to upgrade the mailing to
Second Class to improve service.

The ARRL Letter entered its 11th year,
continuing to provide Amateur Radio news
to Members and editors of Affiliated Club
newsletters, encouraging editors to reprint
ttems from the Letter in their publications.

Books You Need on Subjects You Like

The bouk team completed a snccesstul
year working on new books and revised edi-
tions to keep hams on the leading edge of
technology. New titles in progress included
the long-awaited compasnion velume to the
UHF Microwave Experimenters Manual,
Yolume 4 of The Antenna Compendimm and
& new book about packet radio, A revised

edition of the ARRL Anrenna Buok was be-
gun in 1993,

Workshops on New Technologies
Digital signal processing (DSP) is one of
the fastest-growing areas of interest in Ama-
teur Radio. For the second year in a row, the
ARRL sponsored two all-day DSP work-
shops in Tocson, Arizona, and Ventura,
California, in 1993, The workshops were
a success, and continuing education units
(CELT} were given to those attending, Look
fur more technical workshops covering
a variety of topics in 1994, The new Terhai-
cian Class Exam Course, produced in con-
function with King Schovls, is a success.
Customer feedback has been very positive.

Answering Your Regulatory Questions

The Regulatory Information Branch con-
tinues to act as a valuable resource for Mem-
bers seeking answers to questions on topics
like antenna ordinances, rules interpretation
and reciprocal agreements with other
nations, A revision of the FCC rules in 1993
brought an end to much of the confusion
surrounding the “husiness communication”
rules, relaxing restrictions on activities that
had been prohibited previously.

Offering Technical Help Fast

In 1993, the Lab made major improve-
ments to its Technical Information Service
with better information packages designed
to answer the most common technical ques-
tions. Each year, the Lah answers technical
questions hy phone, letters and e-mail.

RFI Work Continues

In 1993, the ARRL cuntinued to address
radio frequency interference (RFI) issues
with participation in the Society of Automeo-
tive Engineers and an ANST committee
working to develop immunity standards for
consumer electronics equipment. ARRL
staff members wrote an article on cable TV
interference for Communications Technol-
ogy, to help cable companies understand
their responsibilities regarding RFL

Testing for the Amateur Community

The ARRL continued to upgrade its test-
ing capabilities in 19973 with the purchase of
a new Hewlett-Packard spectrum analyzer
that has a frequency range of 30 Hz to 26,5
GHz, The superior range and ease of the new
analyzer allowed the Lab staff to perform
measurements that weren’t possible with our
old analyzet,
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HAVING FUN AND STRETCHING YOUR OPERATING SKILLS

Contests and Awards

ARRL contests. awards and other com-
petitive activifies hone uperating skill and
provide hours f enjoyment for Members,
Ainong the most popular activities is the DX

Table2

Awards, 1993

Waorked All States Applications 851
Processed at HQ

Worked All States Certificates arz

Worked All States Endorsements
5-Band Worked All States 34

438

Friendship Awards 17
Code Proficlency Certificates 129
Code Proficiency Endorsemenis 124
YUCC Certificates 150
YUCC Endorsemenis 155
Rag Chewers' Glub 527
. Exira Class Certificaies 105
© Old-Timers Club 104
A1 Operator Awards 32

Century Club (DXCC) program. This year,
six new countries joined the DXCC country
list: Slovenia, Croatia, Bosnia-Herzegoviny,
the former Yugoslav Republic of Macedonia,
the Czech Republic and the Slovak Republic,
The total new DXCCs for [993 were 4124, In
the "Top of Honor Roll” category there were
677 new awurds for Mixed, 332 for Phone
and 72 for CW, Joining the Honor Roll: 479
Mixed, 358 Phone and 135 CW,

In late 1993, the ARRL Awards Commit-
tee approved the addition vf a RTTY Honor
Roll to the IXXCC progcam. The frustrating
backlog of DXCC applications reported in
1992 was virtually eliminated in 1993, thanks
to anew computerized system for processing.
By year end, turnaround time on applications
was well within acceptable limits, Reaction
to the new ARRL Friendship Award was
favarable. The award began November |,

Field Pay and Other Events
ARRL contests and events continued to

chailenge the imagination und operating
skill of Members. Field Day participation
continned to top 30,000, making it the single
largest ARRL-sponsored event. Other
events that continued to draw strong Mem-
ber interest included the june VHFE Q80
party, the [nternational DX Contest and the
November Sweepstakes.

Table 3

New DXCC Awards, 1993
Mixed 1092
Phone 1004
ow 539
6 Meters a7
10 Meters 574
40 Meters 270
-~ 80 Meaters 208
- 160 Meters 28
Satellite 48

RTTY a7

MANAGING AMATEUR RADIO’S GROWTH

Responding to New Prospects

One veur after the crestion of the ARRL s
toll-free  telephone  number (800-32-
NEWHAM). the service continues to exceed
aur expectations. By year-end, oar Educa-
tional Activities Department was answering
an average of 1182 calls a month from new
prospects and new hamnis. This service pro-
vides adirect link between prospective hams
who wani to explore a new interest in Ama-
teur Radio and League experts who can pro-
vide the information to yet them started in
the right direction.

Nurturing Young Hams

The number of young hams getting in-
volved with Amateur Radio continued to
increase. Year-end figures showed 28,000
lieensed. operators across the country were
under the age of 21, more than double the
number in 1990 hefore the codeless Techni-
cian-class license was introduced in Febru-
ary of 1941,

The shuttle Amateur Kadio EXperiment
{SAREX) celebrated anvther year of bringing
Amateur Radio into the classroom in an inna-
vative way, with four highly publicized mis-
stons during [993. Highlights included a talk
between orbiting STS-57 ustronauts and
President Clinton, and a record 600 QSL. cards
received for the popular STS-38 mission.

The ARRL's tent was a popular spot at
the 1993 Boy Scout National Jamboree.
Maore than 186 Scouts signed up for activi-
ties, worked on the Radio Merit Badge und

passed # license exam during the 10-day
event, [n E993, for the first time, the ARRL
sponsored a booth at the Girl Scout Couneil
National Convention and produced a Girl
Scout brochure highlighting the Fun of Ama-
teur Radio.

Streamlining the Examination Process

The ARRL’s Volunteer Exawminer Coor-
dinator (VEC) program is the nation’s
targest VEC operation, uverseeing 3666 ex-
ams in 1993, The ARRL VE ranks continued
to grow, with the number of accredited VEs
in our data base reaching more than 31,000
by the end of 1993, an mereuse of 10,000
uver [992,

A new General-class question pool was
vompleted in 1993, set for release fuly 1,
1994, Staff members from the VEC, our
Technical Department and the Educational
Activities Department participated in the re-
vision provess, Suggestions were submitted
to the National VEC Cunference Question
Pool Committee. The ARRL s one of three
members of the national committee that re-
vises each license class question pool every
four years. Thanks to etforts undertaken in
£993 the VEC Department is prepared to be
brought on-line s soon as the FCC imple-
ments electronic filing of Form 610 license
applications. probably ate in (994,

Building a “Foundation” for Amateur
Radio

1993 wus u vear to celebrate, as the

ARRL Foundation turned 20 years old. The
Foundation udded two new scholarships,
bringing the program total to 17 single-
and multiple-award scholarships (ranging
from $500 to $5000). Programs hene-
fiting from the Foundation’s General
Fund Grants Program included upgrades
to the Johnson Space (lenter ARC’s
SAREX hardware project. and support for
an impressive Amateur Radio historical
cxhibit at the Harold Warp Pioneer
Museum in Minden, Nebruska. Contributor
support, especially many heartfelt memo-
rial donations to honor $ilent Keys, has al-
lowed for continued growth to funds that
will directly benefit many hams in 1994 and
heyond.

Prudent Management of Your Dues
Dollars

Thanks to the other revenue-generating
activities of the organization, such as book
sales and advertising, the ARRL keeps
rmembership dues at an afforduble ievel. In
1993, book sale revenues were approxi-
mately equal to the level achieved in 1992,
Advertising revenues totaled $3.2 million,
an increase of 4,3% over the year eurlier.
The jargest single category ol revenugs,
membership dues, increased to $4.2 million
in 1993 as membership surpassed the
170,000 mark for the first time in the history
of the association, Total revenues were oft-
set by expenses equaling 511.6 million, a
3% increase over 1992, BT
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tncome taxes (refund tecaived) paid - net

(d9EY
")

Seq pccompanying notes to financial statements.
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The following 13 & summary of Stemificant aceounting “policies contistentty follawed m the
PIEPATANN wt the [PARULS RIARCIM AalemEnIC

Tesm Membetshig Dues

Fevenue from membership duet m recognieed fo the evient of Roquisiion eoste when
meinherihips are recerved The mmaming punon & recogaized i revennes on the straighe-itne
Fasis ruabiy over the applnable membership pernest

Nefened LideMembarshi Lnes Aaul Interel

e hy-pws of the 1League pivvtde tor a paid-up hife membership i the League fr iwenry-tve
vuies the term cwherstap annwal dues raie  Life aicbtahip dues i invested moassers
kiegated from reguiar menbershp investments  buss are cfeferred and recognieed i ime
Az the estimated e eipechancy of the rotpective hife membere (approssnalely 14 ye:
[nterest enrned on Ihese segregated Dife wember jovestments 5 defermed and recugnized v an
el which 15 represeatanye of the estmared cost (reduced by dues recogmzed) to the ) .s2gue ut
v sding services to ibe e piciabess.

[ue toidrom Corrent tigerartons ;. Do fronyty Life Member Aziats

‘ihe 1rague cozaminnally pools Lue Membenip investments and Regufar Membersip invesiments
when ath fiow and imvestment crpaderabnns waan?  (nterest 1z mol Churged o these herisierm
itunslers

Calohulny

The League resvgmzes yarestnered donations as inearee based <n the Far market valbee of rhe tem
#t the date of donation, Mesticted donstions are Jdetereed and rocapnized 4y ikone o8
eapeaditires ave mads denssten? with the spesibe Jonor sestriction.

Eadonment und

Eadowment funds are those hinds seceived from donues #ith the stipulation (hat she pnncipsl 1 fo
be mumtamed tmaolate and in perpetuily and invested for the purpose i produging presenit and
tutupe wenie.  The meome eaned a5 the lunds may be expended by the League o the
etidowment income s unrestrected or eapénded i aceotdancs with the gl rostrument it reston ted.
Soastand foack kamvatenrs

tasht equivalents ase siated ar cosc plus acvruad iferest, which approaimates morket vale.  bar the
purpase of the smtements ol cash flows, the League cuisaders att short-term highly hgeed
mvepments B designated a5 [fe member asaets o be cash equivalents,

)

The Ceague is exepipt from tederal meome taxes under Section Wikren 31 of the Internal Revepus
Lode. Howewer the League W THBRCE In any Pederal amd stare mcome Tha Jue ag & result ot
wnrelated businzss inconie ansing prmaanly from advernsing revenaes in the UST magunne
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Lpvgtapents

Marketable eguity secnnnes are camed ar ecul nel o any valuttion allowance 1o educe the
matketable equity securines to the lower of cost or markel value o an mvssimen:t pool basis. The
Leagne mignls 10 hald fixed imeome secunnes watit matunty and, as 4 rewls, dors a provide for 2
sedistion in the < aaving value of the msestment portfolio tor anv €xc
eeniranted market value unless such difference represents aa other than temparary decline in value
The tarr value of pyvestenls 15 bused on qioted market prices

lovatones:

Lpvemtooes are camed at the lowar of oast o marker, oo baing deterpined usaig the fizst-in, Frst:
aut neth

Lol Huuddings and Equagnent

Land, butkings and sauipmant are 1ew
usehtl hvee of the fespoorrve assers an

.
year life  Fimiture, Egwpiment, and binlds
usztyl f1ves mngIng from 310 15 yrars

ferson Plap

The teague bas 8 poRconithbutory grovp adnaury retirement plan whick ¢ines all foli-time
snployess. The assers of the plan are primarily iavested 1n 2 goup annoiry mmm;t wieh CIGNA
which execuies mvesiment transacnons and pays all benenis

The League does not provide posaetirement benatits other than throngh it pension plan
ALLBINE T0r Melriue s Ketovsd

I fune 1994, the Finawaial der. -ounting Slandands Buard usued Statement of binangial Acsouning
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o™ This Slandard il eeneraly reguire thal comnhulions seceived. inchuding whcnditnnzd
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Jdate of SRAS No 116 15 for Mscal vears bemaning after December 13, {994 with earlser
appleation encouraged. The League has not yet determined the #ffrm of any, SFAS Na. 118 wil
Lave on s tinancial slalgments.

Frnanmal Srarement formag

Ine Jupe 1993, the Financial Accotinting Slandards Board issued Statement of Financil A(Gumtm;
Standards No. 117, “Financial Statements n1 Nor-For-Feofir {irgamranans © 1-\eA% na. 11 4%
This Slandard will maude that the League retarmat (s financeal sttements inra thees Iasm at net
15 - permanentty restncted, temporanly resiticted, and unresincted  Ceraim tems will need
¢ disclosed under these three caiegiaes and m telal  The eltectes date of SFAS Nu. 1T 15 tor
lmuj years beginming, afier December 15, 1994 with varlier application encoursged

Beclasficanens
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preseniatien nsed for (493

d at eew Depreceanan s pronided quar the =1|mllrd
hi-hae bask Huldings are Jepeecated aver 3 30
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Land, Hustdings aad Eguipment

Land, bwild and

and related acs drpreciation are cutnpeted of the

hllowsag:
Cand and buildings S )amdany
Fyrtiture. svuipenen) and busding wmproveraraty. pas
844,080 LTYTOR
tatedd deprec tatfon sulllog®h | fduh KD
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ension Plan

(he League has 4 poocontrsbutory aroup gninty relremeitt plan which gewes all ulltime
ainplovees  The League's furding pulicy 18 10 comtnbuke andually the smeunt nedessary Lo oizst
thr ranimis funding siandards esahtished by the Fmplasee Helirement incolie Secqunry Act
wibstson 1 based on g methud which recognizes esimated future salary ievels and servics

gue has acinpred rhe projected une coedil acteanial post method inr tmancsat statement
crpomng The follovng fable sets forth the pian’s funded stams and amounts recognized n the
feagues malance sheets at eczmher 3i_ 1994 and 1942

i3 iz
5 E_‘-"S‘,Sﬁj 1.611.507

Aetanal present value ol benefil ybhgabons

Pienvested
Acennulaved benefil uhligaton

Prowelsd benefir phiigation SRIBTEL 5426980

lan asse1s &1 value Admhla 53,730
Pjected bereliz chugation i excass of pis A TRLT 1657200

Unserognuzed net (gaim oss: 479,747

Linrercgruzed at nhiigarot Al

Pt pemsion tiability

The ner pension expense for the vears ended Decamber 31, 1993 and (992 e
CHMPORERLS

Srvica L0st benet]is enrmed during the period

fterra cos| on protected penefit ubkpanon

Acral ez on plan asset,

Her smorazanon and deferal of senrarial pang Uowsss)

Ner periodic pension vt
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included m nel peniodic peesion cose far 1993 and 1992 (< the anomzatan of w benchi related teo
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which veirred e TY88
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Fability 1o reflect currear maies. The svernier discount rates nsed in determaning projected beaetit
chligalion for net penadic pension cust and related pension ohligatons a8 of Decerber 1, (994
atl 1992 were 7005 el 5009, iespectively. The protected rare of increase in compensation
Tevels was 7.50% and 900%. and the long-Ieem rate of ramrn on assets was 5 ON%R aid o 50k a)
Plerember 31, 1993 and 1992, respey hvely
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Goduzenznt Fund Halanee

In {993, (he League hecame entitied, a3 benelicianes, w proczeds from a Ife imstranes policy on
ene of s members. This endowmen) specifies that e prncipal 1s to be maintamed mox fund and
fivesled tor the puipwse of producing fulure meome. The incorme foum this emlownent will be
expended to revard desering radio amateurs

runds Held for <Xthers

in {993. the Loague collected $192,563 10 cuntrihonans hom 1 metabers 10 PG of AMSATS
Phase 31 Project. "Thas prrject involves the Sonstruction aad launch ui & satellite which will provids
warldwde communieation Yor radio amateers. These funds are expected © he remired 0 AMSAT
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Administrative Expenses - Other Espenses
Auihunzed by the Board of Directors.

For the years ended Deceruber 4, 1997% and 1997
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TR
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R

[avision Directors expensest
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Central
Daluta

Deha

{ireat Lakes
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Midwest
Mew England
Northwesiem

Pa
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Rocky Mountaimn
S
southwestetn
Wast {ulf

Section fevel expenses
Board af Lirectors mieenngs
Enerulive conunitiee
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Otficars expenses
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Diegital Contmameation eomnities
VHF repeater enmmittce
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Narwonal traffic system
Membarship services

Ad hoc elections conuiice
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fndastry Audvisory Council
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Onher comeraftess

£
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Product Review

Conducted by Mark Wilson, AA2Z

Editor, QST

Yaesu FT-840 MF/HF Transceiver

Reviewed by Steve Fard, WBSIMY

A new HF radio is a major purchase for
most hams, 3o, the less “major”™ we can
make it, the better. Cutting cost almost al-
Wiys means accepting compromises, but a
good design keeps those compromises to a
ninimum. Yaesu joins the tray with the
FT-84(h anew entry-level radio with a good
selection of teatures and good radio perfor-
mance. The FT-84(}is 4 100-W nutput (ad-
justabley AMMCW/SSB rand. optionally,
FM) transceiver that covers all ham bands
from 160 through (U meters and has a gen-
eral-coverage receiver, ltotfers dual ¥ FOs,
1() memory channels and elaborate scan-
ning features as well.

One of the first things vou notice ubout
the FT-844 is it size. Weighing in at only
[0 pounds, the 84015 puckaged in an encin-
sure thut's barelv 4 inches high. Of course
vou have to add a power sapply, but we're
still tulking about a very compact station,
This makes the 840 o good choice for a
lightweight traveling companion.

ontrols, Displays and Other Goodies

The FT-RB40 provides enough tront-
panel cuntral options to enhance opera-
tional flexibility, yet it avotds things that
I"d  consider  pratuitous  “bells  and
whistles.” Tt"s functional and easy to une.
and it gets the jub done,

The fightly weighted main tuning knoh
feels smooth and solid. ¥ou can follow
sume simple instructions in the manual to
adrust the drag and make it feel just right
for you, The SSB/CW tuning rate is nor-
mally a comfortable 10 XHz per knob revo-
lution, but vou can easily change itto 5 kHz
with a switch accessible through the bot-
tom panel. The slow tuning rate is better for
W operation with the narrow tilter.

The casy-to-read front-panel LOCD is
your window to what’s going on with the
radio, It displays the operating frequency
to [0 Hz (you can turn off the last digity and
shows a host of important operating para-
ipeters, including the current VFO or
memory selection, mode ol operation, 1H
filter selection, tuning rate, and so on. The
analog meter displays signal strength on
receive and power output or ALC un trans-
mit.

Allof the frequency controls are conve-
niently prouped to the rght of the main
tuning knob, From here voi cun easily
switch hetween ham-hand and general-
goverage-receive operation, change hands
(UP/DOWN), control the ¥FO and memory
functions, and activate the FAST tuning rate
for large frequency cacursions. Each band

80 L5

has two independent VEOs (A/B) that store
frequency. mode, filter sefection, and so vn.
The FT-840 also offers [ tunubte
memory channels that store froyuency,
mode, filter selection, RIT settings and
split-frequeney  status.  Actually. each
merpory channel stores neo frequencies and
all the related settings. and vou toggle be-
tween them with the A/B button. (The
manual calls these the “front hali™ und “rear
half™ of the memory channel.) According
to the manual, “you can do nearly anything
with the two halves of a memory that you
can do with the A/B VECGs except fora Tew
differences in tuning ~teps, seanning...and
spectal-purpese memories.” You cun use
the MEM bulton to step through the memo-
vies mannally, or press the SCAN button to
step through them automatically. When rhe
memory mode 1s inuctive. the SCAN switch
allows vou to sean through the FT-2840°s
complete frequency range.

The 840 also offers « CLARIfier (RIT)
and an IF SHIFT cootrol, Both are handy
tools when you're vperating in crowded
bands. RIT range is adjustable to £2.5 or
*1.23 kHz, « nice touch, Other receiving
atds include o switchable AGC (normal”
and “fast”™ but po "oft™), an effective noise
blanker and a 12-dB attennator. The all-
mode squelch is a useful uddition, espe-
cially if you have the FM option and vou
want 1o scan through the 1U-meter repeater
subband,

It you're using a manuval antenna tuner
vas | was during this review). MOX is & but-
ton vou'll reach for often. it allows you to

The Bottom Line

Yaesu's newest entry-level MF/HF
transceiver offers more feaiures and
performance than we would have
expected in a “starter” radio just a
law years ago. Its compact size and
light weight make it a good choice for

portable and mobile operation, too.

manuvally activate the transmitter for quick
antenna system tune-ups, It the SWR s
high, the FT-840"s protection circuitry de-
creases output power to about 3 W, This is
s1ill enough RF to get a usable reading on
most antenna-tuner meters. Of course, out-
put increases as you tweak vour antenna
tuner closer to the match point.

The FT-840 is compatible with the
Yaesu FO-H1 and FC-ROO aptomatic an-
tenna tuners. There's a separate DN jack
on the rear pusel for each of these tuners.
The front-panel START switch activates the
tuner and Waer appeass va the display while
the tuner finds the best match (this happens
within 30 seconds. according to the
manual), Wedidn’t test etther tuner for this
review.

The vertical row of'buttons to the left of
the main tuning knob is dedicated to selegt-
ing the various vperating modes. You have
yuur choice of S5B (press unce for USB,
apain for LSB), CW {wide or narrowi, AM
{wide or narrow) and FM (optional), A
speech processor is available for SSB or
AM,

Yaesu otters two optional crystal filters
for the FT-84): 2 300-Hz C'W filter and a
f-kHz AM filter. If you plan to do much
shortwave broadeast lisientng, get the AM
filter. Without it. you have to listen to AM
with the standard 2.4-kHz S$B filter, which
doesn't offer much tidelity for music. CW
enthusiasts witl probably wunt the narrow
CW filter. I was grateful to have it when
{ was roaming through the low end of
40 meters at night. ARRL Lab Engineer
Mike Gruber, WALISVE, reports that it
takes less than 10 minutes to install the CW
filter. Just remove the cabinet top and press
the filter into its connector socket on the
hoard, You don’t have to change jumpers
or cat any wires. This is a dramatic im-
provement to filter installation in the last
Yaesu MF/HF transceiver we reviewed (see
the FT-89) review in September 1992
QNT). Gond job!

The FT-840°s speaker is located in the

SIFK EEEHHSC‘HMMDT.‘NTGZ



Table 1
Yaesu FT-840 MF/HF Transceiver, serial no. 3i010272
Manufacturer's Claimed Specifications

Freguency coverage: Transmitter: 160- through 10-meter
amateur bands. Receiver: 100 kHz to 30 MHz.

Modes of operation: CW, LSB, USB, AM, FM (optional).

Power requirement: 13.5-V dc, +10%; 1.2 A ¢n receivs,
20 A on transmit.

Receiver

SSB/CW receiver sensitivity (2.4 kHz bandwidih,
10 dB 8/N): 0.5 to 1.8 MHz, <1 pV {-107 dBm);
1.8 to 30 MHz, <0.25 1V (—118 dBm).

AM (10 dB S/N, 8-kHz filter): 0.5 to 1.8 MHz. <8 uV;
1.8 to 30 MHz, <1 pV.

Blocking dynamic range: Nof specified.

Two-tona, third-ordet IMD dynamic range:
Mot specified.

Third-crder input intercept: Not specified.

S-meter sensitivity: Not specified,

CW/SSB squelch sensitivity: <2 pV.

Receiver audio output; 1.5 W into 4 4 with <10% THD.
IF/audio response: Not specified.

image rejection (1.8 to 30 MHz): 70 dB or better.

Transmitter

Power output: 8B, CW, FM, adjustable up to 100 W,
AM, 25 W carrier.

Spurious-signal and harmonic supprassion: =40 dB
spurious radiation; >80 dB harmonic radiation;
45 dB harmenic radiation (10, 18 MHz},

Third-erder intermodulation distortion products: 25 dB at
100 W PEP output at 14.2 MHz.

CW keying characteristics: Not specified.

Transmit-raceive turnaround time {PTT release to 50%
audio output): Not specified.

Composite transmitted noise: Not specified
Siza (height, width, depth): 3.75x9.5x9.75 inches; weight, 10 b,

Measured in the ARRL Lab

As specified. Transmitter range: 1.8-2, 3.5-4, 7-7.5, 10-10.5,
14-14.5, 18-18.5, 21-21.5, 24.5-25, 28-30 MHz.

As specified. FM not tested.
At 13.8-V de: 1.2 A on receive (no signaly; 15.7 A max
on transmit.
Receiver Dynamic Testing
Minimum discernible signal (noise floor) with 500-Hz IF filfer;

1.0 MHz ~133 dBm
3.5 MHz -137 dBm
14 MHz ~138 dBm
10 dB S+N/N (signal 30% modulated with a 1-kHz tone,
2.4-kHz filter):
1.0 MHz 1.0 gV
3.8 MHz 0.6 Vv

Blocking dynamic range with 500-Hz IF filter:*
1.0 MHz 106 dB
3.5 MHz 108 dB
14 MHz 113 dB

Two-tone, third-order IMD dynamic range with 500-Mz [F filter:*

1.0 MHz  88dB
3.5MHz 90dB
14 MHz 90 dB
1.0 MHz  -0.8 dBm
3.5 MHz —~1.8 dBm
14 MHz ~1.7 dBm
39 signal at 14 MHz: 28 pV.
0.5 uVv.

2.4 W at 10% THD Into 4 £,

At 6 dB: CW-N, 446-1018 Hz (572 Hz); CW-W, 250-1320 Hz
(1070 Hz); USB, 255-2656 Hz (2401 Hz): LSB, 165-2422 Hz
(2257 Hz); AM-N, 84-2100 Hz (2016 Hz).

105 dB.

Transmitter Dynamic Testing

Maximum power output typically 1G5 W, minimum powsr
typically 3 W; varies slightly from band 1o band.

As specified, Worst case, 50 dB at 18 MHz. Meets FCC
specifications for equipment in its power output class and
frequency range.

See Figure 1.

See Figure 2.
89 signal, 32 ms.

Sea Figurse 3.

*Dynamic-range measurements were made at the ARRL Lab standard signat spacing of 20 kMz. Blocking dynamic range measurements were
noise limited at the values shown. AGC could not be defeated.

top of the radio. Despite its small size, there
is more than enough audio for all but the
noisiest environments. When the back-
ground noise becomes too much, you can
always plug in an external speaker or resort
to the front-panel headphone jack.

The rear-panel layout is straightfor-
ward, A {ixed-level audio ontput is avail-
able for digital operating with multimode
TNCs, but there is no corresponding audio
tnput jack. This means that you must route
the audio from your TNC to the front-paned
microphone juck. The F1-840 has no FSK
provision.

There are access holes for screwdriver-
adjust trimuners 1o set the CW keying de-
lay, CW sidetone level and speech-process-
ing compression level. Having the sidetone
contrel on the rear panel is fine, Once [ set

Figure 1—Worst-case speciral display of
the Yaesu FT-840 transmitter during two-
fone intermodulation distortion {IMD)
testing. Worst-case third-order product is
approximately 28 dB below PEP output,
and the fifth-order product is approxi-
mately 49 dB down. Vertical divisions are
10 dB; horizontal divisions are 2 kHz. The
transceiver was being operated at 100 W
PEP output at 14 MHz.

my sidetone level, [rarely change it. Anda
set-and-forget speech processing control is
fine as long as vou don’t change micro-
phones often, The CW keying delay is
another matter, though. Most CW apera-
tors like to adjust the delay for changes in
sending speed and operating style (short
delay for contesting or DXing, longer de-
lay for ragchewing}.

Other rear-panel jacks are standard fare:
external ALC (for use with a linear ampli-
fier), remote PTT, external speaker, duxil-
iary de output and so on. TR control for a
linear amplifier is available from the 8-pin
BAND DATA jack. Maximum ratings are
1.5 A and 150 V dc, which should be suffi-
cient to switch just about any modern
amplifier. [ would have preferred the con-
venience of a separate phono jack for
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Figure 2—CW-keying waveform for the
Yaegsy FT-840 in the semi-break-in mods.
The upper trace is the actual key closure;
the lower trace is the RF envelope.
Horizontal divisions are 10 ms. The
transceiver was being operated at 100 W
output at 14 MHz. The photo at A shows
noticeable shortening of the first transmit-
ted character duting semi-break-in
operation; the photo at B shows the CW
waveform with the radio locked i transmit.

|
i

Figure 3—=S&pectral display of the Yaesu
FT-840 transmitter output during com-
posite-noise tasting. Power output is 100
W at 3.5 MHz. Vertical divisicns are 10
dB; horizontal divisions are 2 kHz. The log
reference level (the top horizontal line on
the scale) represents —60 dBe/Hz and the
baseline is =140 dBc/Hz. The carrier, off
the left edge of the photograph, is not
shown, This plot shows composite
transmitted noise 2 to 20 kHz fram the
camer.
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amplifier switching, though.

The CAT—Computer Aided Trans-
ceiver—jack permits computer control of
many of the FT-8407s functions, Many
transceiver-control, logging and contesting
suftware packapges understand how to com-
municate with Yaesu’s CAT intertace, and
to use the computer-controlied features
you’ll need an optional TTL to R8-232-C
level converter such as the Yaesu FIF-232,

The FF-840 manual provides plenty of
information for those who want to write
their own control software, All of the CA'Y
vontrol commands are described along with
their corresponding decimal and hexadeci-
mal operating codes. The manual even
offers examples af BASIC code to imple-
ment various functions. Yaesu does not
utfer soitware for the FT-840.

We used the FT-840 with Yaesu's
imatching FP-80U power supply. During
this review | used the FP-800 power sup-
ply., but Lalso operated briefly from my own
3)-A home-brew unit. Any 20-A tcontinu-
vus) [3.8-Y de supply should do the job as
long as it provides good filterig and regu-
lation,

S0, How daes it Work?

One of the first things we fook forin a
new radio is receiver performance. Did
Yaesu leave outr receiver performance in
designing a radio for this price class? At
one fime, less money meant less receiver
performance—low dynamic range, wide
filters, noisy synthesizers—that rendered
the radios unusable with strong nearby sig-
nals and in crowded band conditions.
ARRL Lab testing (Table 1} shows that
Yuesu constdered receiver performance a
priority in the FT-840., [t is sensitive and
offers very aceeptable dynamic range. We
do have one nit to pick, though: Copy in the
FT-840 manual aml FT-840 udvertising
refers to the radio’s receiver RF amplifier.
but the 8§40 doesn’t have one, This is good
engineering—leaving out an RF gain stage
youdon’treally need leads to better strong-
signal performance, and the FT-840 is
plenty sensitive without it—but inaccuraie
reporting.

[n previous reviews of Yuesu's FRG-
100 and FT-747GX, we complained about
heavy-handed high-end-audio  roilotf,
which resuited in muttled-sounding audio
on S5B and AM, Ax the 1Ffavdio response
numbers in Table | show, however, the
bFT-840" gudio-amnplitier chain includes
thoughttul, upproprinte andio roliotf, The
audiocirenitry in the 840 preservesits solid
receive sound on CW and SSB while use-
fully minimizing high-frequency AF and
IE hiss, as well as minimizing the high-
pitched audio that resuits from [F-filter
blow-by. The B4()'s circuitry reduces the
radio’s high-end IF/AF response less in
SSB than in CW wide—even though the
sume IF filter is used in both vases. (A
switchable bypuss capacitor in the 840's

first uudio amplitier/filter makes the Jif-
ference.) Higher-priced ME/HF transceiv-
wrs from anumber of manufacturers include
modeffilter linked AF filtering, but we ap-
plaud Yaesu's inclusion ot this teature in a
fow-end radio.

The FT-840rs stock 2.4-kHz iF filter
provides quite good S8B and “wide CW”
selectivity. The roview transceiver in-
ciuded the optionai 500-Hz CW filter. This
filter pair, operating in conjunction with the
FT-840’s 1F shift und mode/filter-linked
AF filtering, does a good job of sorting out
signals in crowded bands and presenting
you with audio that’s noticeably free of
audio/IF hiss. | could hear some high-
pitched filter blow-by when tuning adja-
cenl to very strong signals with the 300-Hz
filter switched in. but the AF roilott keeps
this eftect very much under control.

One selectivity no-no that really com-
promises the FT-840"s usefulness for data
communication is its inability to let vou
use the narcow-C'W filter in SSB mode—au
trait shared by the higher-priced FT-891,
but pot by the FRG-100 receiver, There is
a workaround. The FT-840 allows yvou to
set its COW offset (discussed later), und it
allows you to switch between the upper or
lower sideband tor CW reception. [hrough
sume control acrobatics you cun use the
narrow filters in the data modes. (1t's nec-
essary to operate split, transmit in $SB and
receive in CW, und set your oftset. W
“sideband” and IF SHIFT just so.)

To Yaesu’s credit, the manual devotes
neurly two manual pages to the dance sieps
necessary to do this, but it seems like some
of the effart that went into the control pro-
aramming for the elaborate remary and
scanning Features might have been better
spent on developing a simple way to make
the narrow filters availuble for data opera-
tion. We siinply mrust be able to use our
radios' “CW?” filters in S5B mode, ut BFO-
to-1F oftsets appropriate for data modes!

B58 isthe first mode | tried after getting
the FT-R40 home. Evervone reported that
my audio seunded crisp and clean, 'm
loath 1o use speech processing, but f gave it
whot one evening un 17 meters. The huand
was Fuding Fust and [ had just started a con-
versation with a fellow in Arizona. When
he commented that my signal strength was
slipping, | switched in the processor, To
my surprise he said that it made an audible
difterence. According to him, 1 immedi-
ately jumped from ditticult copy to “ad-
equate™ capy. A notable smission is the
lack of u VOX for 85B operation, 1 think
that VOX should be standard on any
MF/HF transceiver.

CW nperating was a breeze—despite the
Fact that § had to set the keving delay and
feave it, (There was po wuy I was going o
Ffiddle around behind the g every time |
wis unhappy with the timing.) Previous
L8T Product Reviews have called tfor ad-

Justable CW oftset on all ME/HF transeeiv-



ers, and the FT-840 inctudes it. The CW
pitch/receiving otfset/sidetone pitch are
casily changed from the front panel (400 to
1000 Hz in 100-Hz steps, 700-Hz detault).
This is a welcome feature.

My AM air time was brief, but edu-
cational. The dedicated AMers thought
the FT-840's audio lacked “authority.” 1t
was perfectly clear and understandable, but
it wasn't the booming, full-bodied sound
that many AM enthusiasts demand. The
FT-840"s AM characteristics are Inore than
adequate for those few times | venture onto
the AM frequencies.

i didn’t test the FT-840's FM option,
but it has a couple of feutures worth men-
ttoning: built-in CTCSS encoding and
programming for the standard repeater
frequency offset. Many 10-meter FM re-
peaters use CTCSS to prevent distant
stutions vn the sume frequency from inad-
vertently keying up the machines. 1t you
can't transmit the proper subaudible tone,
you won't be able to use the repeater.

On the digital modes iRTTY, AMTOR
and PacTOR), L found that the 80-mV audio
level at the rear-panel AF OUT jack was
not enovugh to “plug and play” with my
Kantronics KAM multimoda TNC. Audio
requivements vary from TNC to TNC, so

your experience may be difterent.

Once the KAM was ap and running, 1
tried the FT-840 on RTTY. | enjoved
several Q80s—both domestic and inter-
national—and received excellent reports.
The manual cautions you to reduce the vut-
put to about 50 W for extended vperation.
On a couple of occasions | cranked the
output up to 100% and the rig held up
nicely. Regardless of the power outpud.
keep dan eye on the ALC meter to avoid
wverdriving the FT-840"s mike input on the
digital modes. A slight adjustinent of the
MIC knob is afl that’s needed to keep the
transmitter drive at the proper level to keep
your signal from unnecessarity interfering
with other stations on the band,

ARRL Lab testing indicaled that our
FT-840°s TR turnaround time was overly
long— 120 ms or so—too long for AMTOR
and Pac TOR, Consultation with Yaesu pet-
ted the response that the radio was defec-
tive, so Yaesu shipped us another radio to
try while they fixed ours. The replacement
radio worked fine (32 ms turnaround), as
did the review unit after repatr. It turns out
that Yaesu made some circuit moditications
that weren't included in our early-produc-
tion wnit. 1f yon have early FT-840, are
using it on AMTOR, und are having a tim-

ing problem, contact Yaesu for a warranty
repair,

Summary

Yuesu's FT-840 otfers features and per-
formance beyond what T would have ex-
pected in a “starter”™ rig just a few short
years ago. Although it’s missing a few
things like YOX and an eusv means uf us-
ing the narrow filter in the data modes, it's
the type of radio you'H enjuy for years be-
tore vou teel the need to upgrade. And it
isn’t just a radio to leave at home, vither, |
suspect we'll see FT-R405 cropping up in
many mobile upplications—and moce thun
a few Field Day operations.

Thanks to Dave Newkirk, WI1Z, Senior
Assistant Technical Editor, for lending his
critical ear and providing comments on the
FT-84(’s receive characteristics,

Manufacturer’s suggested retail prices:
FT-840,$999: YE-112C 500-Hz CW tilter,
3124, YF-112A 6-kHz AM filter, $124;
FC-10 aufomatic antenna tuner, $379:
FC-800 automatic untenna tuner, $499;
FP-800 de power supply, $309: 5P-6
speaker/audio filter, $160: FiF-232 CAT
System Interface, $109; 747 FM unit, $70;
TCXO-4 master reference ascillator, $42,
Manutacturer: Yaesu USA, {7210 Edwards
Rd, Cerritos, CA 9701, tel 310-404.2700,

S & S Engineering ARK 40 CW QRP Transceiver Kit

Reviewed by deff Gold, AC4HF

If you're lovking for something differ-
ent in a QRP transceiver kit, § & S Engi-
neering may have just the product for you,
The ARK40isasingle-band, 40-meter CW
transceiver that covers 7 t0 7. 1530 MHz: 20-
and 30-meter versions are available, oo, It
features a superheterodyne receiver and
5-W transinitier, The rig offers fulf break-
in (QSK) keying, a diode-ring mixer and
6iM)-Hz crystal titter, Other standard fea-
tures include RIT. AGUO. & front-panel
speaker and a narrow ( 200-Hz ) audio filter.

A big difference betweesn the ARK 10
and other low-cost QRP Kits is that it uses
a frequency synthesizer instead of a con-
ventional ¥YFO. Tuning is accomplished
with pushbutton switches, They’re like
thumbwheel switches, but you push a but-
tonto increinent or decrement the inechant-

The Bottom Line

Quality components, & thorough
manual and good basic radio
performance make this kit a good

choice for the intermediate or

experienced builder.

cal 4-digit counter, which resolves frequen-
vigs to 100 Hz. Tuning is in 100-Hz steps.

The ARK 40's frequency synthesizer
uses two phase-locked lonps, The signad
from the first, which tunes from 4 to 7 MHz
in 2-kHz steps, is divided by 20. giving
100-Hz steps. An image-reject mixer con-
sisting of two 14965 combines the resultant
{1.2 to 0.35-MHz signal with energy from
an 18.8-MHz crystal oscillator to produce
the ARK 40%s receiver-LO range of 19 to
19.15 MHz. i(The ARK 40's RIT controf
varies this oacillator,) A second PLL, uper-
ating as a “cleanup” loop. filters the 19 to
[9.15-MHz signal for improved imuge and
spur rejection, [rs output drives the ARK
40’y receive mixer directly or is converted
to 7 MHz by the transmit niixer und u
12-MHz crvstal osciliator.

Ay the test results in Table 2 show, the
ARK 0 meets or exceeds its specitications
and offers solid receiver and transniitter
performance. ARRL Lub Supervisor Ed
Hare, KALUY, even pointed to a couple of
areas (hlocking Jdynamic range, for ex-
aple) where he thought § & S Engincer-
iig should revise the performance speciti-
vations—upward. (He doesn’t get (o say
this very often.) The receiveris plenty sen-
sitive, und the dynamic range is excellent

fur a receiver in this class. The transimitter

effortiessly delivers wclean 5 W. The key- -

ing wavetorm is excellent, with no appre-
ciable shortenmg ol the fiest transmitted
dit.

The Manual

One of the keys to an enjovable and
successiul Kit-building experience is the
manual. Previous kits ['ve built range from
those supplied as hasically a bag of parts
and a schematic, 1o Heathkits with manuals
that told you in minute. step-by-step detail
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Table 2

S & S Engineering ARK 40 40-Meter CW Transceiver
Manufacturer's Claimed Specifications
Frequency coverage: ¥ to 7.15 MHz, 100-Hz funing steps.
Moede of operation: CW.
Power requirement: 10 to 13.8-V dc; 0.4 A on receive,

1 A on iransmit.
Receiver

CW receiver sensitivity (bandwidth not specified,
10 dB (8+NYN): 0.3 uV (-117 dBm).

Blocking dynamic range: »75 B at 20-kHz signal spacing.
Two-tone, third-order IMD dynamic range; =90 dB at 20-kHz

Measured in the ARRL Lab

As specified.

As specified.

At 13.8-V dc: 0.4 A on recelve {no signal); 1 A at 4 W RF
output on transmit.

Receiver Dynamic Testing

Minimum discernible signal (noise floor) with 600-Hz IF filter:
—127 dBm.

Blocking dynamic range with 600-Hz IF filter:* 35 dB,
Two-tone, third-order IMD dynamic range with 600-Hz IF filter:*

signal spacing.
Third-order input intercept: >10 dBm,
Receiver audio output: 1 W,
IFfaudio response: Not specifiad.

Image rejection: >80 dB.
Transmitter

Power output: 3to 4 Wtyp, 5 W at 13.8 V de.
Spurious-signat and harmonic suppression: Noj specitied.

CW keving characteristics: Not specified.
Composite transmitted noise: Not specified

94 dB.
14.2 dBm

0.7 W at 1% THD into 4 .

At -6 dB: Audio filter off, 696-1304 Hz (608 Hz); audio filter on,
B47-880 Hz (233 Hz).

52 dBb.

Transmufter Dynamic Tasting
Maximum power output, 5.9 W at 13.8 V de.

41 dB. Meets FCC specifications for equipment in its power

output class and frequency range.

See Figure 4.
See Figure 5.

Size (height. width, depth): 2.75x5.5x8 inches, weight 4 Ib.

*Dynamic-range measurements were made at the ARRL Lab standard signal spacing of 20 kHz. Blocking dynamic range measurements wersg
noiss-limited at the values shown. AGC could not be defeated.

Figure 4—CW-keying waveform for the
% & 8 Engineering ARK 40. The upper
trace is the actual key closure; the lower
trace is the RF envelope. Horizantal
divisions are 10 ms. The transceiver was
being operated at 5 W output at ¥ MHz,

how to assemble the rig. The 11%-page
5 & § instruction manual is a work of art. 1t
is professionally written, with excellent
production guality, good schematics and
clear photos. This 1s by {ar the most com-
plete und well done manual 1 have come
awross sinee bullding my Heath HW-9

There is & muster list of parts that has
vumplete descriptions of each part {includ-
ing deratls such as the volor code for the
resistors). This makes part placement a loi
surer. One of the biggest problems builders
viperience is incorrectly identifving parts
and putting them in the wrong place on the
hourd.

The manual offers « second parts list.
this une with two checkolf boxes for each
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part. as an aid during construction. The
parts tist is in the back of the manual, sepa-
rafe fromihe assembly instructions. At first
I wasn’'t sure [ liked this approach. but
found it worked fine as 1 built the boards.
There are separate assembly instructions
tfur each boaed, and then sections tor final
dssembly and alignment.

The manual was verv gasy to follow
until the final assembly and alignment sec-
tiow, [ found it easier to look at the pictures
of the assembly uud the schematic for this
part. [ also found the alignment procedures
to be xomewhat confusing. During tnitial
testing, the ARRL Lab engineers found that
[ had missed some of the alignment steps
and were able to realign it to specifications.
5 & § said they are revising the manual to
make the afignment instructions clearer.

S & 5 offers u guarantee that the rig will
wuork as specitied or you cun send it back
and they will fix it promptly, 1t the problem
is their tuult {bad component, etc, they' |
fix it free (you pay postage one way). It
vou've done something wrong (like put a
part in the wrong placel, they’ll fix it for
lessthan $25. Although [didn't have to test
the service, this seems like a very reason-
able arrangement to me.

Building the Kit

Mast ot the ARK 4{}'s components fit

on three printed-circuit hoards. There are
over 1000 solder connections in all, und
S & S Engineering cleatly states that this is
not u beginnee’s kit Although this
shouldn’t be vour first kit, ! think that
someone with a little kit-building experi-

I | T

Figure 5—Spectral display of the 5 & §
Engineering ARK 40 transimitter output
during composite-noise testing. Power
ouiput is 3.6 W at 7 MHz. Vertical
divisions are 10 dB; horizontal divisions
are 2 kMz. The ioq reference ievel (the top
horizontal line on the scale) represents 60
dBc/Hz and the baseline is 140 dBc/Hz.
The carier, off the left edge of the
photograph, Is not shown. This piot shows
composite transmitted noisa 2 to 20 kHz
from the carrier.

ence could tackle this project with help
from an experienced builder, There are a
lot of parts, but the way the kit is packaged
and the guality manual make it zasy to
assemble.

The boards and their corresponding
purts ure each packaged sepurately, 1f there
are d lot of the same value resistors or
capacitors, they ate put tn separate pack-
ages. If there is any chance of 4 part being
identified incorrectly, it is in a separate
wrap and clearly labeled, The coils ure all
pre-wound. Some of the capavitors arc tiny



surface-mnount devices; the kit includes
extras in case you goof, (it tuarned out that
| managed to crunch one with 4 pair of sur-
gical forceps. No problem: T just used a
different toal and the spare capacitor.)
My approach to building a kit is to take

all the parts out of the box, check them off

and separate them. Fusually take abig piece
of paper, label the components {R1, C34
and so on). and put the leads through the
papet. This helps me keep track of every-
thing when ['m soldering the parts on the
board. It also alerts me ahead of time if
anything is missing so I can call for a re-
placement. This tedious process is usually
my least favorite part of building a kit, #nd
I found that I didn’t need to do it with the
ARK 40 because the parts were so well
packaged. | just took a pumber of small
plastic bins and just dumped each of the
packages into each one. There was nothing
missing.

The boards are double-sided with
plated-throngh holes. The down side to this
type of board 1s that if you put a part in the
wrong place, it is harder to remove it from
the boards—so watch what you're doing.
Silk-screened component numbers make
parts placement much easier. The parts in
the kit were also all top-quality. The case is
fantastic and should stand up to about any
type of use,

§still getreal nervous when I first power

up arig, especially one with so many parts. .

When I flipped the switch on the ARK 40,
the power came on and no smoke billowed
ouf. Boy, was I happy!

Testing and alighment requires a multi-
meter, a receiver with an accurate digital
display (or a frequency counter), and an
oscilloscope or power meter capable of
measuring QRP levels. After you complete
cach board, you are asked to make some
simple resistance checks with an ohmme-
ter, Most of the alignment procedures are
typical of QRP transceivers. There are two
coils and a couple of variable capacitors to
adjustin the receiver section and two trans-
formers for the transmitter. If you run into
problems during alignment, the trouble-
shooting section should help point you in
the right direction to localize the problem.
If you need to take advantage of the ser-
viee, you will find the people at $ & S En-
gineering knowledgeable and helpful,

On the Air

Building the rig is only half the fun.
Putting a rig I just have built on the air is
always an exciting experience for me. I
plugged in the antenna and key and turned
on the power. The 40-meter band was not in
very good condition. 1 tuned around a little
and heard someone calling CQ. | answered

and he came back with a QRZ? This was a
good sign as far as [ was concerned. 1 an-
swered back with my call twice und turned
it over. Ralph, N3QF, in Washington, DC,
came right back. We had a nice 40-minute
ragchew. He said my signal had a very nice
sound to it. [ listened to the ARK 40°s key-
ing on my Keawood TS-850, and it sure
sounds sweet,

At first I had serious reservations about
the use of push buttons to tune around the
band. | found that after a few minutes [
didn’t mind this method at all, The QSK
works as expected. and my only {minor)
complaint is that the TR relay sounds a little
squeaky. The rig sounds great, is very sen-
sitive, has great full break-in keying, and is
extremely rugged. It even acquitted itself
well during the ARRL November Swuep-
stakes, when 40 meters is pucked with con-
test stations. The size is about right for
backpacking or puortable operation, [ am
impressed!

1 was little surprised when I first saw the
$270 price tag; many of the other QRP
transceiver kits 1'm familiar with are in the
$160 to $200 range, As I finished building
and testing the rig, though, 1 cume to the
concluston that the quality of the compo-
nents and manual, combined with the im-
pressive radio performance, make this kit a
good value,

Manufacturer’s suggested retail price:
ARK 40, $270 (20- and 30-meter versions
also available); optional keyer kit, $440.
Manuofacturer: S & S Engineering, 14102
Brown Rd, Smithburg, MD 21783; tel 301-
416-0661; fax 301-416-0963.

SOLICITATION FOR PRODUCT
REVIEW EQUIPMENT BIDS

fIn order to present the most objective re-

views, AARL purchases equipment off the
shelf from dealers. ARRL receives no remu-
neration from anyone involved with the sale
or manufacture of iterms presented in the
Product Review or New Products columns.—
Ed.}

The ARRL-purchased Product Review
equipment listed below is for sule to the
highest bidder. Prices quoted are minimum
acceptable bids, and are discounted from
the purchase prices. All equipment is sold
without warranty.

Alinco DJ-580T dual-band H-T with
EMS-8 speaker/mike, EDC-36dc cable
and EDH-6 battery case (sold as a pack-
age only; see Product Review, March
1994 8T, Minimum bid: $316,

Down Bast Microwave SHF-2400B
Mode S Jownconverter {see Product

Review, February 1994 QST). Mini-
mum bid: $158.

ICOM 1C-707 MF/HF transceiver with
FL-52A CW filter {sold as a package
only; see Product Review, April 1994
@37, Minimum bid: $665.

1COM IC-W21AT dual-band H-T with
HM-75 speaker/mike, CP-13 dc cable
and BP-1 30 battery case {sold as a pack-
age only; see Product Review, March
1994 g8T). Minimum bid: $404,

JPS Communications NF-60 notch fil-
ter (see Product Review. February 1994
E$1T). Minimum bid: $105.

Kenwood TH-78A dual-band H-T with
SMC-33 speaker/mike, PG-2W dc
cable und BT-8 hattery case (sold as a
package only; see Product Review,
March 1994 O8T). Minimum bid: $364.
S5B Electronic UEK-2000 Mode §
downconverter (see Produet Review,
February 1994 @8T). Minimum bid:
3260.

Standard C35358A dual-band H-T with
CMP-111 speaker/mike. CAW-150 dc
cable and CBT-(51 battery case (sold
as a puckage only; see Product Review,
March 1994 QST Minimum bid: $422.
Yaesu F1-530 dual-band H-T with
MH-29A2B speuker/mike, E-DC-5B dc
cable and FBA-12 battery case (sold as
a package only: see Product Review,
March 1994 G, Minimum bid: $407.

Sealed bids must be submitted by mail
and must be postmarked on or before May
27, 1994, Bids postmarked after the clos-
ing date will not be considered. Bids will
be opened seven days after the closing post-
mark date. In the case of equal high bids,
the bigh bid bearing the earliest postmark
will be declared the successful bidder,

In your bid, clearly identify the item you
are bidding on, using the manufacturer’s
name and model number, or other identifi-
cation number, it specitied. Each item re-
quires a separate bid and envelope. Ship-
ping charges will be paid by ARRL. Please
include a daytime telephone number, The
successful bidder will be advised by tele-
phone with a confirmation by mail. No
other notifications will be made, and no
information will be given to anyone other
than successful bidders regarding final
price oridentity of the successful bidder. It
you include a self-addressed, stamped post-
card with your bid and you are not the high
bidder on that item. we will return the post-
card to you when the unit has been shipped
to the successful bidder.

Please send bids to Bob Boucher, Prod-
vct Review Bids, ARRL, 225 Main St,
Newington, CT 0611 1-1494, L s
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Hints and Kinks

Conducted By David Newkirk, WJ1Z
Senior Assistant Technical Editor

BEEPER MADNESS

Even though many Amateur Radio re-
peaters, and communicators un military
and commercial circuits, routinely use end-
of-transmission beepers, some radio aina-
teurs just about vibrate in their chairs at the
thought of them proliferating outside the
repeater bands. It's therefore safe (o say
that hams who find EQT beepers useful and
fun will probably enjoy the next three
items, and hams that don’t won’t. To read-
ers who don't want or don’t like EOT beep-
ers, ur hams who thump Part 97 or invoke
some mythical Very Serious Ham edict as
supposedly proscribing their use, The Hints
and Kinks Poison Control Center suggests
four antidotes, the appropriateness of
which depends on whether vou're reading,
aperating, or considering writing Hints and
Kinks a nastygram. The antidotes: (1} Try

a differenl page: (2} operate the on-off
switch; (3) turn the tuming knob: and
4y reud FCC Rules $97.3(c)(5), which
says. among other things, that “incidental
tones for the purpose of selective calling or
alerting or to control the level of 2 demodu-
lated signal may also be considered
phone.” -~£d,

A Power-Miser Beeper
& This circuit (Figure 1) draws insignifi-
cant current—a few microamperes—{rom
its built-in 9-V battery. Aside from 2, C3
and C9, which should be low-leakage
tvpes, none of its components is critical.
The circuit operates as follows: Pushing
the mike PTT button pulis the PTT line low
{from a dclevel that usnally rests in the 4 to
15 ¥ range). During standby, this voltage
turns on 2, the output of which, inverted

by UZD. dumps the charge on capacitor C1.
Releasing the PTT switch applies 4 posi-
tive voltage to differentiator R1C1, und the
resulting positive pulse friggers mono-
stable multivibrator U1A. Ut A produces a
negative-going pulse about 0.5 s long at pin
7. This pulse triggers U1B, which produces
a positive-going pulse about 0.25 » long,
This pulse does two things: it gates the RC
tone uscillator (2A-U2B)on and turns on
MOSFET switch Q1, which holds the PTT
line low for the duration of the tone burst.
Afterthe tone, the PTT line goes high again.
U1A does not operate again during this
cycle because it i5 connected in the non-
retriggerable mode.

A two-stage RC low-pass network (R5,
C5, R6 and C6) filters U2C s square-wave
output into something more hike a sine
wave. {!7 and level-setting resistor R7
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Figure 1—Emerson Hoyt's end-of-transmission besper consumes very little power. (A 8-V battery should last essentially for the
ciuration ot its shelf life even though no power switch is available to turn the circuit off.) All of the circuit's capacitors are low-voltags
ceramic types, and all of its resistors are Y-W compaosition or film.

Q21—VNOSO1L or VN1UKM power
MOSFET,”
Q2—2N2222,
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U1—CD4098BE dual monostahle
multivibrator.

L12——CD4011BE or CD4093BE quad two-
input NAND gate.




couple this signal to the mike audio lead.
iThe R7 value provides a tone level suit-
able for the Kenwood transceivers TS-940,
TS-440 and TM-241 in conjunction with a
Kenwoud MC-435 601-0 dynamic mike.)
Note that the beeper ground is comemon to
the PTT ground, and that the mike ground.
including the common connections of the
low-pass tone-filter network capacitors, is
not cornected to the beeper ground.

Setting the circuit’s tone-burst fre-
quency and duration is easy. C4 and R4
determing the tone frequency; start with the
valnes shown and vary R4 to suit. (The cie-
cuit operates in the vicinity of 300 Hz as
shown,) The tone duration is approximately
ome-half the product of C3 and R3, or about
0,25 s with the values shown. The retrigger-
inhibit pulse should be about twice as long
as the tone pulse, and is approximately one-
half the product of C2 and R2, or about 0.5
s far the values shown.

I built the circunit in a metal box and
connected it to my transceiver via its mike
connector’s PTT, PTT GND. MIC and MIC
GND terminals, (See your manual for your
radio’s pinout.) Use only shielded cable,
and connect its shield to the PTT ground at
one end only. In my setup, 1 connect this
shield, and the PTT and circuit grounds, to
the metal box housing the heeper,
-—-FEwmerson Hovi, WX7E, Beaverton.
Oregon

The Oregon Beeper

& During long and sometimes rambling
S8B contacts, ant end-of-transmission indi-
cator can be helptul. Having a surplus of
reed relays, 1 put together 1 gadget (Figure
1) that adds » short tone burst to the end of
each voice transmission. The circuit con-
nects hetween my microphone und my
transceiver and uses three SPST reed re-
lays and a twin-T RC tone oscillator. It can
be powered from any suitable de source—
hatteries, or 12 V from the rig or its power
supply. A switch (S1, BEEPER) allows you
turn the beep on and off,

The vircuit acts as tollows: Pushing the
mike PTT button immediately closes relays
K1,-K2 and K3, grounding the transmitter
PTT line through K3B. K28 applies dec to
the tone generator, Q1, but Q1 can’t oseil-
late because KI1B shorts part of Q1°s feed-
back network to ground. Speaking into the
microphone at this point generates a nor-
mul voice transmission.

Letting up on the PTT button opens K2
and K3 after a short delay determined by
how long C1 takes todischarge through R1,
K2A and K3A, (Rl aftects the circuit’s
time constant only slightly; it’s there to
limit C1’s peak charging current.)

Because the diode (D) prevents CI
from discharging through KI1A, K1 opens
as soon as the mike PTT switch opens. This
unshorts Q1's feedback network, so Q1
oscillates, generating an audio tone.
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Figure 2—Jan Moller's end-of-transmission beeper uses sequenced reed relays and a
bridged-T oscillator, D1 is & 3-A, 50-PIV part; except for R1, the resistors are 'z W,
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Figure 3—John Reinke reports improved
Beep-Over performance after replacing
two of its diodes (D2 and D3, shown at A)
with a jumper as shown at B. John also
says that the original circuit's L1 (0.25 H)
and C3 (0.047uF), which form a parallel-
tuned circuit that somewhat filters the
beeper's output, can be omitted if you're
willing to settle for increased fotal
harmenic distortion in the beeper signal,

Because K2 and K 3 stay closed for another
50 to 100 ms as C1 discharges, the trans-
mitter transmits the tone for this length of
time, On the alr, it sounds like a brief beep.

The dc supply voltage and C17s value
depend on the reed relays you use. [ used
3-V relays with a coil resistance of 143 Q
each, and these worked fine at supply volt-
ages of 6.3 and §. Once you’ve seftled on a
supply voltage appropriate for your relays,

try different values for C to get the beep
duration vou want.

Any small-signal AF NPN transistor
should work at Q 1. For optimum operation,
(2 should be about twice the capacitance
of C3 or C4 (C3=C4), und RJ should be
about 'Yin the resistunce of R3 or R4
(R3=R4). The vaiues shown in the parts list
will produce a tone of around 750 Hz.

RF pickup in my unshielded test proto-
type caused horrible audio quality. 1 built
my final version into a metal box and used
well-shielded cable to connect it to my
transceiver.—Jan Moller. K6FM, Grants
Pass, Cregon

Beep-Over Update

¢ Severul letters und calls regarding my
Beep-Over (Hints and Kinks, April 1991
(ST, page 47} prompted me to revisit the
design for simplicity and better perfor-
mance. P'm inclined to believe that diodes
D2 and D3 (Figure 3A) are unnecessury and
can bereplaced by asingle jumperas shown
in Figure 3B. I’ ve tried it this way and there
seem ta be fewer problems with false trig-
gering—and the circuit is simpler.—John
Reinke, ABGI, Casselberry, Florida

MORE “DON'T LOSE THE LITTLE
BITS™

¢ Bf a small part falls on thick carpet and
disappears, rubber-bund a nylon stocking
aver the end of your vacuum cleaner’s hose.
The vacuum will pull the part right up and
hoid against the nylon mesh for retriaval.
—Jim Roux, W4 YA, Tumpa, Florida O5F]
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Technical Correspondence

Conducted By Paul Pagel, N1FB
Associate Technical Editor

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

HF MOBILING: MAG MOUNTS AND
GROUNDING

Al Brogdon, K3KMO, Managing Editor,
OST

2 The article on HF mobiling! by Jeff Gold,
AC4HF, was an excellent and enthusiastic
presentation that will likely get more HF
mobile stations on the air, ’ve operated
nothing but HE mobile for the past 14 vears,
and have found it to be quite rewurding.

There's one experience ['d like to share
with (8T readers with regard to the mag-
netic mounts that Jeff described. He made
the point that he could match the mag-
mounted antenna to the rig very well “with
no additional grounding.” That has been my
experience also. But when [ first went to a
mag mount, 1 had to solve another problem
related to grounding.

During many years of mohile operation,
| had tried various methods of multiband
antenna coverage without having to stop
the car tochange resonators or entire whips.
The three- or four-resonator tops for the
Hustler whip that | had been using eventu-
ally led to problems and mechanical fail-
ures caused by the large mass at the top of
4 long mast.

I bought four Lakeview tri-magnet
mounts” and partially disassembled thein, so
ds to have four identical subassemblies that
conststed of a pair of magnets mounted on a
short aluminum bar. At my Jocal hardware
store, 1 purchased a 6-foot piece of alumi-
num stock that was identical to the stock used
by Lakeview for their tri-mag mounts. | cut
the aluminum to an arbitrary length of
4'f2 feet and installed five equally spaced
whip receptacles along the length of the bar,
Then [ installed the four magnet-pairs as
crosspieces on the bar, une at each end and
the uther two equally spaced along the length
uf the bar. 1t was an antenna mouni of pertect
length for my Toyota van's roof!

1 connected five runs of RG-58 coax
tfrom the five receptacles, brought them in
the rear hatch of the van, forward to the
driver's seat, and connected them to the
antenna switch, Now | could band-switch
across five bands from the driver’s seat!

Placing the individual Ham Sticks in
¢lose proximity to one another detuned all
of them, so I bad to retune them, Neverthe-
less, [ had 4 low SWR on each band (about
[:1 on 14 MHz and above: on 7 MHz, the
SWR iy slightly higher). The next morning,
[ started my commute to work, turned on

1), Gold, "HF Mobiling—T aking it to the Streets.”
Qléew Ham Companion, ST, Dec 1993, pp 67-

59,

“Lakeview Company, Inc. 3620-8A Whitehall
Rd, Anderson, SC 29624, tel 803-226-8990.
{See Lakeview's ad in QJST.)
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the rig und found a horrendous level of
ignition noise! Because I hadn’t changed
anything in the mobile station other than
the new antenna mount, it was easy to de-
duce the soorce of the problem.

That evening, 1 installed a low-imped-
ance ground strap (l-inch-wide tinped
copper braid) from the rear of my mag
mount, paraltel with the five runs of coax,
to the chassis of the van just inside the
hatchback. 'The ignition noise went away.
Mobile operators using mag-mounted an-
tennas on HF might try a similar low-im-
pedance ground strap to see it if reduces
their vehicle-generated electrical noise.

To second Jeff's comments about the
possibilities that are available to mobtle
operators, [ discovered that I can do just
about everything mobile that I can from a
home station. Once | was on a trip during
the ARRL CW DX Test. | found that
my Century 22's 20-W output could sus-
tain a QSO rate of about 30 to 33 per hour,
even while driving and logging! That
20-watter worked 150 countries before [
stopped counting. With the Century 22 on
40 meters. I've worked Australia long-
path. I worked Fiji through a pile-up with
my new TS-508 (at 50 W), and nabbed
Antarctica through a big pile-up with my
TS5-1405 while on my Gold Wing motor-
¢cycle—both on 40 meters. More hams
should get out there on the roads and have
some fun, instead of fuming through traffic
tie-ups.

TERMINATED FOLDED DIPOLE

John S. (Jack) Belrase, VE2CV, ARRL TA,
17 Tadoussac Dr, Avimer OC J97 1G]

2 The terminated folded dipole {TFD) an-
tennais atraveling-wave antenna, since the
termination (typically a 600-(2 noninduc-
tive resistort reduces reflection fram the
“end” of the dipole (the center of the con-
ductor opposite the fed conductor in the
case of a folded dipole). This reduces the
large impedance variation with frequency
characteristic of a dipole antenna. but in-
troduces ioss. But how much loss is intro-
duced, and what does the pattern of this
antenna fook like on the bands from 2
through 30 MHz?

The TED was initially tried for vertical
inctdence ionospheric sounding,’ but its use
for this application wus abandoned in favor
of a terminated delta antenna. However,
TFD antennas have been used far more than
three decades by the military becuuse of
their broadband characteristics—a require-
mernt for frequency agile communications

R. Bailey, "Aperladic Aerials Used with Vertical
Incidence lonospheric Recorders,” Wireless
Enginser, Vol 28, p 208. 1951,

systems, (i, L. Countryman, W3HH, (thena
Commander in the US Navy) introduced a
tilted (or sloping) version of the terminated
folded dipole to the amateur commuaity in
19494 This antenna, dubbed the T2FD an-
tenna. has recently been revisited by John
). Heys, G3BDQ, in his bonk on practical
wire antennas.?

For more than a decade, Barker and
Williamson (B&W) has marketed a termi-
nated folded dipole® the B&W Model
A70-15 {current version BWDS 1.8-30), so
there must be a considerable number of
such antennas in use. Over the years (and
recently} {"ve heen asked by several col-
leagues to comment on the performance of
such antennas.

I"ve calculated and measured the gain
of atypical TFD antenna (aY0-foot dipole).
In Figure [, I show the theoretical free-
space gain versus frequency for such an
antenna, calculated by ELNEC. Recall that
the free-space gain of a half-wave dipole is
2.15 dBi. The calculations are accurate,
since the segment taper option with ELNEC
was used for both ends of all wires making
up the TFD antenna (the smallest segment
size being | jnch), in Figure 2, 1 show the
measured near vertical incidence sky wave
(NVIS) gain for the B&W Model 370-15
antenna, the closed circles.” compared with
the gain tor a half-wave dipcle antenna
itheoretical gain according to NEC-3 fora
dipole aver poor ground); both antennas
were horizontal at 30 feet. The solid curve

4G, Countryman, “An Experimantal All-Band
Nondirectional Transmitting Antenna,” Q8T,
Jun 1949, pp B4-55. -

5], Heys, "Practical Wire Antennas: Effective
Designs for the Radio Amateur* (Potters Bar,

_England: RSGB, 1990), pp 46-49.

5P, Pagel. "B&W Model 370-15 Antenna,” Prod-

_uct Heview, QST, Mar 1881, pp 50-51.

7). Belrose, G. Rover and L. Petrie, "HF Wire
Antennas over Real Ground: Computer Simu-
lation and Measurement,” AGARD Lecture
Senes No. 185, Modern Antenna Design Us-
ing Computers and Measurement: Application
to Antenna Problems of Military Interest, Sep
1984,
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Figure 1—Theoretical gain (In dBi) versus
frequency tor a 90-foot terminated folded
dipole (600-0Q termination) in free space.
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Figure 2—Theoretical gain of a dipole and
& 90-foot TFD antenna vver poor ground
(conductivity of 1 mS/m), and measured
NVIS gain (the circles) for the B&W
370-15 antenna. All antennas were
installed horizontally at 30 feet.

through the measured data points is the
theoretical gain fora 90-foot TFD antenna,
referenced to the theoretical gain of the
dipole, and is therefore the gain of a TFD
over real ground.

The 90-foot TFD has a dipole-like pat-
tern on frequencies less than 12 MHz, At
higher frequencies, side lobes develop,
The azimuthal pattern at 14 MHz has six
major lobes, with a principal lobe still in the
broadside direction. The azimuthal pattern
for the frequencies between |8 to 24 MHzis
an iron cross, with a null in the broadside
direction. The pattern becomes multilobed
again for the frequencies from 26 to 3 MHz.

I see no reason tor the radio amateur to
use 4 terminated folded dipole, particutarly
when a dipole ur multiband dipole antenna
with tuned feeders ourperforms the TFD

antenna—providing that balun losses asso-
ciated with the high SWR on some bands.
characteristic of multiband dipole unten-
nas. are not a problem, Balun losses have
not been considered here, but they are in-
cluded in the measured data. While the
extreme variation of SWR versus fre-
quency is reduced for the traveling-wave
TFD antenna (se¢ Note 6), a 12:1 balun is
used for this antenna since its nominal in-
put impedance is 600 £2.

Note: Allcorrespondence addrassed to the Tech-
nical Correspondence columh should bear the
name, call sign and complete addrass of ths
sender. Please include a daytime telephone num-
ber at which you gan be reached if necessary.
Keep the author{s} in the communications
laop. Whether praising or criticizing a work, copy
the author(s) on comments sent to Technical
Correspondence. (1[4 =]

New Products

NO-HANDS HAND-HELD HOLDERS

0 Carry vour hand-held transceiver in a
safe, snug and convenient harness. The
ECW-050 Belt Harness holds your radio
securely on your belt, out of the way for
freedom of movement, or can be used on
bicycle handlebars, Muodeled here by Eliza-
beth Williams, KBSUBG, the MAW- 100
Chest Harness is used by ski patrols, and is
designed for hands-free listening without
an eurphone. It has a padded, zippered
pocket for pens. notepaids, extra batteries
and other items, and an auxiliary micro-
phone attachment. [t's suspended with one-

inch nylon webbing with side-release buck-
les for fast adjustment or removal. Both
harness ure made of weatherproof, pudded
Cordura for protection from shock and the
elements, and they won’t deteriorate from
exposure fo rain, salt spray, snow or perspi-
ration. The BECW-050 retails for $18.935 and
the MAW-100 is $29.95. Add $3.50 s/h.
Elizabeth and Mark (WBSKKE) Williams,
EMARS. PO Box 781204, San Antonio, TX
T8278-1204: tel 210-493-7546.

NEON CALL SIGN

{ Be the first in your neighborhoud to have
vour call sign made into a "call sign.” Put
your eall sign up in lights! These

handcratted works of art are made of real
neon tubing and (ast for years, This addi-
tion to your shack’s decor has 4-inch-tall
letters in your choice of eight vivid colors.
Fuch sign is mounted between two sheats
of clear acrylic for durability and has aone-
veur limited warranty. The basic nnit re-

tails for $225, tested and delivered. Per-
sonalized signs are available with a bottom
avccent strip, border or uther custom design.
Howie Cohen, WA2TVE, Just Neon, 409
James St, Utica, NY 13501, tel 315-724-
9150, fax 315-792-9032.

YOX FOR ICOM RIGS

2 In the April 1994 Q8T Product Review,
we noted that the [COM T1C-707 transceiver
doesn’t provide built-in voice-operated
transmit (YOX). LCOM ofters the model
EX-1514 external VOX unit for any ICOM
hase o mobile radio without built-in VOX,
even FM rigs. Suggested retail price is $67.

We also noted the lack of VOX in the
August 1993 QST Product Review of the
ICOM IC-737 transceiver. ICOM has since
released the 1C-737A. which includes
VOX. Chris Lougee, N7TIM, Manager,
Amateur Division, [COM America lne.
2380 116th Ave NE, Bellevue, WA 98004,
tel 206-430-008%.
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Happenings

CGonducted By James D. Cain, KITN
Senior Editor

Ham-Boater Credits Amateur Rdle in Rescue

Two men rescued from a sinking boat in
the Gult of Mexico credit Amateur Radio for
saving their lives,

{On March 2, Larry Hooker, KBSZNY, of
Thaxton. Mississippi, and his sailing part-
ner, Rhett White, were returning from Hon-

duras on Larry's 45-foot sailing vessel Off

the Hook, when they run into an unexpected
storm and high seas.

Larry had been in contact with his
friend Randall O'Brian, KD5ZH, of West
Paint, Mississippi, on 80, 40, and 20 meters
since raising anchor on Febroary 6. Larry
had visited his danghter. Tina Hooker,
KBSYNN, a missionary with Global Qut-
reach, un the northeastern coast of Hondu-
rds, i an ared accessible only by air or sea.

“Tina's US Novice license allowed her to
operate from Honduras,” Larry said. *[ was
taking her 4 rig and other supplies.” Larry,
who upgraded to General class about six
months ago, was looking forward to regular
skeds with his daughter.

Larry’s friend Randall was his link back
to the States. “Larry and I made two radio
contacts 2 day.” Randall said, “starting on
75 meters, then on 40 and 20 meters as he got
farther out.” L.arry arrived at his destination
vn February 17, and atter spending time with
his daughter, began the return trip on Febru-
ary 26.

All went well until March T. “Larry re-
ported being in bad weather,” Randall said,
“and he was using his radar to pick his way
around the most severe thunderstorms. He
had lowered his sails and was under power,
The weather forecast had been wrong.”

Things hegan to to deteriorate uon March
2, when Larry reported to Randy that he was
in gale-force winds und high seas {20 to 25
fty. “Larry was concerned about having
enough fuel to make it back to Mobile, Ala-
bama. We started making contact every two
hours for the remainder of the day,” Randy
said.

At 4 PM Larry reported taking on water
and the seas still running 20 to 25 feet.
Randall cailed Coast Guard officials and
advised them of Larry’s sitnation, and the
Cloast Guard started an every-other-hour
vheck on Larry, coming up on Larry and
Randall's regular 75-meter frequency, 3862
kHz.

“At about 3 PM Larry reported the situa-
tion as bad with no improvement in sight,”
Randall said, “This was the last contact that
anvone had with him the rest of the night.”

Randall and other amnateurs listening
tried all that night to contact Off the Hook, as
Jid the Coast. Guard, At about 3 AM on
March 3, Coast Guard operators in New
Orleans called Randy to say that their station
at Corpus Christi, Texas, had picked up a
call from Larry, but couldn’t establish con-

80 O5F

Larry Hooker, KBSZNY {1}, and mate Rhett White aboard the ill-fated Off the Hook.

tact with him. They asked O’ Brian to try.

“I had a dream that night,” Randall said,
“that 1"d he able to contact Larry again. Aad
at about 3:30 AM I did, He was in an emer-
gency sitnation, on the verge of sinking. I
tatked to the Coast Guard officers and they
again came on 3862 kHz and contacted
Larry.”

The Coast Guard dispatched a jet aircraft
from New Orleans to drop puinps to Gff the
Hook, which was 2350 miles southeast of
Mohile, The two exhausted sailors tried to
puinp the water out of their boat.

A merchant vessel, the Turn Arrow, was
only 16 miles away and quickly came to help
in the rescue. “We amateurs had radio con-
tact with the Coast Guard in New Orleans all
day,” Randall said. "and got reports from
Larry. I was notified by the Coast Guard that
the catter Cushing was being dispatched
from Mobile and would reach Larry at 4:30
PM.”

At 5:15 PM the Coast Guard reported that
Cff the Hook was under tow and that Larry
and Rhett were bruised and exhausted, but
otherwise okay. Off the Hook was towed all
night, hut sank af 10 AM on March 4. They
were unable to keep the water pumped out.

During the operation Larry’s wife,
Teresa, who is not aham, listened to the com-
munications, After the two men were picked
up. she told the Tupelo Daify Journal "Now
that 1 know he’s on his way home, T may get
a little sleep tonight, but I'm going to leave
the ham radio on.”

“Larry and his wife came to visit on
March 6,” Randall said. “Larry told me *]

wouldn't be alive today if it weren’t for the
effarts of Amateur Radio operators.””

*“the Lord nsed Amateur Radio opera-
tors to save our lives,” Larry said.

FCC SAYS PHONE MAKERS
COULD REDUCE INTERFERENCE

The FCC has released theresults of atele-
phone interference survey and concluded
that because some telephones are “hullet-
proof,” all of them could be.

Thirty-five FCC field oftices each picked
three random cases of telephone interference
on record and then visited the scenes. The
transmitting stations included 47 Citizen's
Band, 27 amateur. 23 AM broadcast, 10 FM
broadcast and one international broadcast
station (none was specifically identified).

At the location experiencing intecfer-
ence, the FOC's Field Operations Bureau
(FOB) personnel tirst tested the telephones
ot site, then tested their own “builetproof™
tefephones and several commercially avail-
able filters. [n all, 241 telephones were
tested.

Among the FCC's conclusions was that
transmitter power didn't seem to be a sig-
nificant factor; it said that [0 watts or less
caused telephone interference in one-third

- of the cases,

The FOC said that {ilters worked only
one-third of the time, "Manutacturers can
design teiephones to be interference free,”
the Commission said, citing its bulletproof
tlephones., which were immune from inger-
ference “virtually all of the time.”



The FCC said that it hopes the survey will
encourage affected parties “to productively
address and resolve this problem.”

The FCC said it receives 25,000 com-
plaints per year from people “unable to use
their telephones™ because nearby radio sta-
tions intertere with them. “Whenever the
radio stations are on the air, the telephones
pick up their transmissions, which then over-
ride any ongoing telephone conversation,”
the FCC said.

The Survey’s Goals

The survey’s goals were to pinpoint the
following:

* What telephones are affected,

+ What type transmitting stations are in-
volved tincluding power levels),

« Whether commeonly available filters are
effective in eliminating interference,

* Whether speciully designed telephones
are effective in eliminating interference.

The report emphasized that because the
survey was based on what the FCC called a
random sampie, “it can’t be claimed that
identical results would be derived under sci-
entific surveying and testing, nor should the
results be construed as FCC endorsement or
eriticism of any particuiar manufactures’s
product.”

At the transmitting station, FOB statf
logged the type of station (ie, amateur,
Citizen's Band, broadcast, etc), measured its
power and got information on antenna
height, antenna gain and distance from the
complainant.

At the complainant’s location, the FOB
disconnected all telephones, then plugged
them, one at a time, into a single jack, while
the station was transmitting. Also tested was
the effectiveness of several commercially
available telephone filters. Finally, the FOB
connected “bulletproof” tzlephones to the
telephone jacks and listened for interference.

The power levels of the transmitting sta-
tions varied from 2 watts to half a million
watts, with one-third of them running less
than 10 watts, Of the 241 telephones tested,
68% received interference. In tests of the
AT&T Z100B1 filter on 138 telephones re-
ceiving interference, 62% of the telephones
continued to receive interference. A number
of other filters were tested on 82 telephones
receiving interference. As o gtoup, these fil-
ters eliminated interference on 29% of the
telephones, the FCC said, The FCC tested its
“bulletproof™ telephones at 52 locations and
found them 96% effective.

Conclusions

The FCC said the transmitting stations
most likely to cause telephone interference
are Citizen’s Band, amateur and broadcast
stations. Citizen’s Band stations accounted
for half the telephone-interference cases,
while amateur and broadcast stations caused
the other half. The power levels used by the
transmitting stations did not appear to be a
significant {actor in causing telephone inter-
ference, the FOC cuncluded, based on power
levels of 10 watts or less causing a third of

the interference.

“Although some telephones did not re-
ceive interference, the limited nature of [this
survey] would not support the conclusion
that [those particular models] would always
reject interference,” the FCC said. On the
other hand, models observed to be suscep-
tible to interference by the FCC can be pre-
sumed to be susceptible in other installations.
The FCC said that telephone interference fil-
ters "can’t be relied on to eliminate telephone
interterence,” because in two out of three
cases in this survey, they didn’t work.

“Manufacturers can design telephones to
be interference free.” the FCC said. * Bul-
letproof” telephones were immune from in-
terference virtually all of the time.

“Considering the 25,000 reports of tele-
phone interference the FCC has received to
date,” the FCC said, “it’s the FOB’s experi-
ence that, as large as this number is, it prob-
ably represents only a fraction of the actual
instances in which this interference occurs.

“Given the enormous numbers of in-
stances in which this type of interference is
experienced by consumers, it’s our hope that
this survey, notwithstanding its informality,
will serve as a catalyst for affected parties 1o
productively address and resolve this prob-
lem. As always, the FOB remains ready to
assist in that effort.”

If you’d like a copy of the survey, which
includes a list of telephone models checked,
send a self-addressed stamped envelope with
two units of First-Class postage to the Tech-
nical Information Service at ARRL HQ.

1994 DAYTON HAMVENTION
NAMES AWARD WINNERS

For the fourth time in the past five years,
an ARRL dignitary has been named Dayton
HamVention Amateur of the Year. Chosen
this year was Perry Williams, W1UED, who
retires at the end of April as ARRL Wash-
ington Area Coordinator, after 40 years of
League service.

Perry joined the Headquarters stafi in
954, and in 1975 took the reins of a new
department, Membership Services, In 1980
he became Washington Area Coordinator.
Perry was featured in a story about the
l.eague’s Washington office in April OST.

Receiving the Technical Achievement
Award is Dick Newell, AKIA, of Bolton,
Massachusetts, the author of Packet-
Cluster. Dick, 43, began experimenting with
what bhe called 2
“packet conference
board system” in (986
and sold his first
Packerluster  soft-
ware in 1988, More
than 600  Packer-
Clusters are uperating
in 34 countries; ver-
sion 6 1s in the works,
In December 1990,
Dick left his job to
devote full time to
PacketCluster, fur 18
months working on

Dick Newell,
AKI1A,

the Amateur Radio version. Today, he’s part
of Harvard Radio, and a commercial version,
called PacketCluster Systems, is being mar-
keted to public safety agencies.

“In the beginning.” Dick said, “] thought
if T could sell five PacketClusters. | could
buy that Alpha amplifier T always wanted.
Now it’s estimated that 40,000 to 45,000
amateurs regularly use a PacketCluster. This
has certainly kept me off the streets for the
past eight years,” Dick said,

A story about him appeared in August
(990 OST.

The DARA Special Achievement Award
goes to Russ Kroeker. NTHGE. of Kent,
Washington, whom the DARA crediis with
“goneeiving, planning, implementing and
operating” the Evergreen Intertie, a system
of interlinked repeaters stretching from
Oregon to British Columbia and east over
the Rocky Mountains.

Russ, 53, has been
with the Boeing Co for
20 vears and is 4 man-
ager fur e¢lectronic
product development.
He was licensed in
1986, when the Ever-
green Intertie was
born. 1t was the
brainchild of Richard
Fryer, VETOG,” Russ
says, “beginning with
a single link between
two repeater systems
across the border.”

At the time, Russ was chairman of the
repeater committee of the Boeing Employ-
ees Amateur Radio Society (BEARS) and
became involved in designing a link control-
ler to expand and improve the system.
“Boeing has supported the project over the
years,” Russ said.

Before joining Boeing, Russ worked in
Malawi (then called Nvasaland), designing
VHF links between broadcast stations and
building radio studios. He was first thete
while astudent at Rutgers University in 1962,
as part of Operation Crossroads Africa.

Russ’s current involvement in the mature
Evergreen Infertie is as a consultant, “help-
ing out when there are political or techanical
problems, such as siting of repeaters.”

A description of the Evergresn Intertie
was in June (991 QST

Previous Dayton Amateurs of the Year
include former ARRL President Harry
Dannals, W2HD (1993); International Ama-
teur Radio Union President and former
ARRL General Manager Dick Baldwin,
WIRU (1992): and ARRL Hudson Division
Director Steve Mendelsohn, WA2DHF
(1990).

The awurds will be presented at the
Dayton HamVention, April 29 to May 1,
1994,

ARRL AND FCC AGREE TO
NEW COOPERATIVE AGREEMENT

The ARRL and the FCC’s Field Opera-
tions Bureau(FOB) have signed anew agree-
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ment concerning the use of amateur volun-
fecrs.

The agreement is a revised and expanded
version of one entered tnto in 1984, and
spells out the roles of amateurs, as trained
and registered Otficial Observers, and the
rale of the FOB, The volunteers continue to
be known as the ARRL Amateuar Auxiliary
{AA) to the Field Operations Bureau.

Although the new agreement continues
to place initial information gathering at the
local level, ie. in conjunction with regional
FOB oifices, it specifies a more centralized
system for presenting information to the
FOB in cuses where enforcement is re-
yuested. This will be done between the
oitice of the Chief. the FOIB and the League's
Washington office, The new agreement adds
an FOB agrecment to protect the identities
of AA members to the extent allowed by law
when the FCCinstitutes an enforcement pro-
ceeding involving information provided by
the A&, The FOB agrees to assist the ARRL
in the training of volunteers and in publiciz-
ing the ohjectives and accomplishments of
the program.

The new sgreement becams cffective
Hebrnary 26, 1994. More on the agreement
will appear in June (8T

FCC EXTENDS COMMENT PERTOD
IN “VANITY” CALL SIGN PLAN

The FCC granted an ARRL request to
extend the comment deadline in its “vanity”
call sign proposal, in PR Docket Y3-303%, The
comment deadline was extended to April 21,
1994 the reply comment deudline was ea-
tended to May 23, 1994,

The Commission’s Notice of Praposed
Fule Making was released December 29,

Long Way to a Store

SAREX Working Group member Lo
McFadin, WSDID (1), accepts an QU
from shuttle SpaceHab Project
tManager Mike Riley. During
February’'s flight of S75-60, Riley's
astronauts found themselves short
an BS-232 cable to download their
experimental data to the ground, so
they borrowed one from the shuitle's
SAREX ham station.
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1993, with un original comment deadline of
March 7, 1994, The League said that more
time was necded for response because of the
tmportance of the proposal to amateurs and
therefore, the need to ensure fairness in
whatever system was adopted.

In granting the League’s request. the FCC
said “it’s desirable that the record be as vom-
plete as possible and that it reflect the views
of the umateur community.”

An ARRL ud hoc committee on this pro-
posal was dppointed by League President
Cieorge Wilson, W4QYI, and included
Division Directors Steve Mendelsohn,
WA2DHF: Frank Butler, W4RH:; Tom
Comstock, NSTC: John Kanode, N4MM:
and Brad Watt. K6WR., At press time, this
committee had compieted its work and had
submitted its recommendations to the full
Board.

More information on the proposal was in
Bebruary 1994 08T (pages 9 and 84).

FCC ORKAYS MORE TIME FOR
RF-EXPOSURE PROPOSAL

The FCChas extended the reply comment
deadline in its proposal to adopt new stun-
dards for exposure to RF radiation, The
Notice of Proposed Rule Making, in ET
Docket 93-02, would adopt standards
already observed by the American National
Standards Institute (ANSD and the [nstitute
of Electrical and Electronic Enginecrs
(IEEE) in 1992, and is opposed by the
ARRIL..

The League has already told the Clom-
mission that the proceeding shouid be termi-
nated, und cited a gumber of reasons, among
them that it isn"t really an NPRM because it
doesn’tactually propose to change anything,
and that it shouldn’t even apply to the aver-
age amateur installation, The ARRL said that
amateurs remotely likely to be affected by
new standards are those forced to use indoor
antennas because of restrictions against out-
side installations.

The FCC said it was extending the dead-
line in response to an industry group, the
“Telecommunications Industry Associa-
tion,” which said that more than 1200 pages
uf comments had been filed with the Com-
mission and that not enough time had been
ullowed for evaluation of that much mate-
righ, The FUC said that it recognized “the
complexity of the issues raised” by its pro-
posal, The reply comment deadline was ex-
tended from February 24, 1994, to April 25,
1904

NASA NAMES ASTRONAUT-HAM
TO TOP POST IN RUSSIA

Astronaut Ken Cameron, KB5SAWP, has
been named Director ol Operations-Russia
and manager of NASA operational activities
at Star City and at the Russian control center
at Kalinimgrad.

He's working with Russian Space
Agency engineers and {light controllers on
the US-Russia couperative space program.
inciuding supervising NASA astronaut
training at Star City, und developing pians

KATRINA TEN

Running For Charity

Fred Doob, AABFQ, crosses the finish
ling atter raising more than $2000 for
the Childrens Cancer Research Fund
while running the Los Angeles
Marathon on March 6. Fred made
more than 400 contacts on 144 and
440 MHz using a hand-held trang-
ceiver provided by ICOM America;
ICOM donated 35 to the CCRF for
each contact Fred made.

Fred, 47, topped his run last
November In the New York City
Marathon by 100 contacts and his time
was better, too, by 15 minutes. ‘I
average about 3.5 hours in a mara-
thon without radio and about 5 hours
when | operate, Listening to the radio
takes your mind away from the mental
concentration necessary o run 28
miles.”

Fred’s operation was coordinated by
the Baldwin Hills ARC, organized by
President Ed Walkar, WAEMDJ. Fred’s
principal net control, Keith Glispie,
WAGTFD, “did a great job. But more
peopls should use phonetics; 1t's hard
to hear when you'rs running,” Fred
said.

KCOP-TV Channel 13 ran a story
about Fred's run for charity the
gvening of the marathon, with film of
him at the finish line and inside the
Amateur Radio communications tent.
Amateurs provide a medical net and a
“start” and a “finish” net, Greg Powell,
KDBAIS, helped arrange the television
caverage. Fred will be at the Dayton
HamVention; look for him at the
Solder-It booth.

and procedures to support joint space shuttle/
Russiun Mir space station flights and space
station development, He's expected to com-
mand one of the early shuttle-docking mis-
sions with Mir.

Ken has flown on two Shuttle Amateur
Radio EXperiment i{(SAREX) tlights, STS-
37 in 1991 and STS-56 in 1993, both “all-
ham™ shuttles.



The following is a list of the FCC's most racently issued call signs as of March 1;

FCC-ISSUED CALL SIGN UPDATE
Group “A” Group “B”

District Extra Class Advanced

9 AARQI KGELO

1 AATIV KD1T2

2 AAZRH KF2UA

3 AA3HG KE3MC

4 AD4QG KR4ANY

5 ABSTB KJ5VI

6 ACBAP KNBYT

7 AB7BL KI7WH

] AABOI KG8HH

9 AAIKI KFaUM

Hawaii ++ AHBNF

Alaska ++ AL7PO

Virgin Is WP2G KP2CC

Puerto Rico ++ KP4WM

++All call signs in this group have been issued in this area.

Group *C” Group "D
Tach/Gen Novice
4 KBRLYV
N1RMF KB1BGS
N2YBR KB2QXD
N3RPA KB3BBC
++ KE4KAL
4 KCSFON
++ KEBFTE
++ KC7BDO
+ KBBRSM
NaWHC KBOIXF
WHESY WH6CRD
WL7QW WL7CHL
NP2HG WP2AHU
++ WP4AMNW

FORMER HQ TECH STAFFER
VERN CHAMBERS, W1JEQ, SK

Former Headquarters staff member Vern
Chambers, W 1JEQ, died in January. He was
78 years old and, although he’d left the staff
for greener pastures in 1958, he worked for
the League for more than 25 years.

According to former ARRL General
Manager John Huntoon, WI1RW, Vern went
to work in the HQ mailroom as a voungster,
when he wasn't a licensed amateur, He
raught the bog, began helping out in the Lab
and evenfually became a QST technical au-
thor and manager of the Lab’s Technical
information Service. “Vern always showed
a special understanding for problems faced
by the average beginner,” John said.

JOE HERTZBERG, N3EA, SK

loe Hertzberg, N3EA. died February 14,
1994, in Silver Spring, Maryland, at age 86.
Licensedin 1926, he previously held the call
sign K3JH. During WWII he was involved
in the development of electronic navigation
systems and was decorated by the US and
England. After the war he went to work for
RCA end in 1956 was named RCA Man of
the Year. He ended his career as a corporate
vice president of RCA,

In the late 1960s he became active in
Amateur Radie again and his sfation in-
cluded a full-sized 80-meter cubical quad on
a113-toot Telrex "Big Bertha™” rotating pole
that was featured in a 1970 QST article. He
put his station to geod use following several
natural disasters, including a 1972 earth-
yuake in Nicaragua.

FCC PRIVATE RADIO CHIEF
NAMED TO PCS TASK FORCE

FCC Private Radio Bureau Chief Ralph
Haller has been named to head a Commis-
sion task force on personal communication
services {(PCS),

The Commission said that the task force.
would provide “a focal point for the PCS
issues currently before” it. The task force
waould work with all of the FCC’s bureans
and offices involved in PCS issues and
would be responsible “for assuring consis-
tency between policies and eudes for

narrowband and wideband PCS.”

FCC Chairman Reed Hundt said, “['m
confident that, under the leadership of Ralph
Haller. the PCS task force will lead the Cuin-
mission in the timely development of a com-
prehensive regulatory framework for PCS.”

Other members of the tusk force include
Tom Stanley, Chief Enginecer: Robert
Pepper. Chief, Oftice of Plans and Policy;
Danald Gips. Deputy Chief, Ottice of Plans
and Policy; and Michael Katz. Chief
Economist.

ARRL YOLUNTEERS HELP
HEAD OFF NY PLATE FEES

New York state amateurs will soon be
able to obtain distincrive call sign plates,
aceording to ARRL Public Information Co-
ordinator Stephan Anderman. WA3RKE,
The original bill in the New York State As-
sembly was flawed. in that it would have
included & $15 anoual surcharge. When
ARRL Government Liaison Phil Bradway,
KB2HQ, learned of the problem with the bill,
he contacted the Tryon ARC of Gloversville,
which had been behind the design of the new
plates.

The New York Department of Motor
Vehicles was alerted to the problem and the
hill was withdrawn, removing the threat of
increased cost to amateurs, The new plates
will carry the same $5 annual surcharge as
the old; an initial fee of $18 wil pay for the
plate, Stephan said,

BACKER VOWS TO SEE
REINTRODUCTION OF BILL

The spunsor of an Amateur Radio bill in
the Georgia legislature says he plans to see
that it’s reintroduced in the next session. The
bill, HB-1134, which would eliminate the
effect of restrictive property covenants on
amateurs aird is believed to be the first of its
kind, was championed by ARRL Georgia
Section Manager Jim Altman, N4UCK. The
Georgia legislature ended in late March
without acting on the proposal.

The good news from Georgia is that, act-
ing on the suggestion of the governor, the
legislature rescinded the $25 fee for Ama-
teur Radio vehicle license tags,

SECTION ELECTION NOTICE

To all ARRL Members in Connecti-
cut, Idaho, Minnesota, North Dakota,
(Hhio, Oklahoma, Southern Florida,
Western New York, Puerto Rico and
Virgin Island Sections. Yoo're hereby
solicited for nominating petitions pursu-
ani to an election for Section Manager
(SM), Incumbents are listed on page 8 of
this issue.

To be valid, a petition must contain
the signatures of five or more ARRL Full
Members residing in the Section ¢on-
cerned. Photocopied signatures aren’t
acceptable. No petition is valid without
at least five signatures on that petition.
It’s advisable to have a few more than
five signatures on each petition.

Petition forms {FSD-129) are avail-
able on request from ARRL Headgquar-
ters, but aren’t required. The fullowing
is suggested:

{Place and Date)

Field Services Manager
ARRL

225 Main St
Newington, CT 06111

We, the undersigned Full Members
of the LARRL Section of the...Division,
hereby nominaie,..as candidate for Sec-
tion Manager for this Section for the next
two-year term of office,
(Signature,..Call Sign...City...State.. ZIP...}

Any candidate for the office of SM
must be o resident of the Section, a
licensed amateur of Techniclan class or
higher and a Full Member of the League
for a continuous term of at least two
years imnmediately preceding receipt of a
petition for nomination.

Petitions must be received at Head-
quarters on or before 4 PM Eastern Time
June H), 1994, Whenever more than one
Member is nominated in a single Sec-
tion, ballots will be mailed to Full Mem-
bers of record as of the nominations
closing date (June 10, 1994} from Head-
guarters on or before July 1, 1994,

RBeturns will be counted August 23,
1994, SMs elected as 2 result of the
above procedure will take office
October 1, 1994, If only one valid peti-
tion is received for a Section, that nomi-
nee shall be declared elected without op-
position for a two-year term beginning
Octaber 1, 1904,

If no petitions are received for a Ses-
tion by the specified closing date, such
Section will be resolicited in Qctoher
1594 ST. An SM elected through the
resolicitation will serve a term of 18
monzhs.

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

Yoo're urged to take the tnitiative and
file a nomination petition immedi-
ately—Richard Palm. KICE, Field Ser-

vices Manager
§ meE
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Public Service

Conducted By Rick Palm, KICE
Field Servicas Manager

Ham Radio Rides
the Great Circus Train

By Jim Romelfanger, K9Z:
120 Ash 5t
Baraboo, Wi 53913-2501

When the five Ringling Brothers began
their small cirens in Baraboo. Wisconsin.
in [B¥4, even they probably didn't know
that they were on their way to becoming the
Cireatest Show on Barth, the largest Ameri-
can circus ever to be. Baraboo is still home
to therr circns heritage, with the world-
famous Circus World Museum (CWM),
housed tn the original winter quarters of
the Ringling Brothers Cireus. (The
Ringlings hought the Barnum and Bailey
Circus in 1907, which gives the currently
operating circus its full nume of the
Ringling Brothers, Barnum und Bailey
Combined Shows.)

Beginning an July 4, 1963, Milwaukee
became host to the spectacular circus pa-
rade, authentic in every detail. For the first
years of the parade, the museum’s growing
collection of restored circus wagons was
taken trom Baraboo to Milwaukee and hack
hy tlatbed semitrailer trucks. Then some-
thing special happened: The Great Circus
Train took on the transportation task, That
was when then-Wisconsin Section Emer-
gency Coordipator Bernie Tower (then
K9ZPP. now Al6Q) asked me Lo approach
the museunr’s dirgctor about having
Amateur Radio vn board for communica-
tions. | nervously did so and was happy to
hear anenthusiastic “Yes!” So it was that in
1965, Don Evenson, KOIYX, became the
first radio amateur to operate from the cir-
2us train.

in the 1960s, converted tube-type equip-
ment was the only gear available for
2.meter FM. The famed. durability of
Motorola gear was proven when a cun of
“barley pop” was accidentally dumped into
4 Motoroia Compa-Station. Don just picked
up the radio. poured the beer vut and the rig
kept working without even a burp,

Doing What Hams Do Best

Pulled by two hright. shiny diesel en-
gines, the train is a rocking und rolling,
spectacularly colorful udvertisement for
the CWM and for the purade. Composed of
19 flatcars. two stock cars, five passenger
vats and a colorful, special caboose, radio
amateurs from Milwauker C'ounty ARES
supply communication equipment and staff
s that those on the train have means to
send news reports and let everyone know
when to expect the train 1o arrive. For news
and other business communications,

84 Ok

vellular and IMTS telephones are used. For
all the rest, ham radio does the job with
several wide-area repeaters.

There are huge crowds allalong the 164-
mile route during the train’s two-day jour-
ney. mostly in the larger cities. But it’s not
unusual to see people perched in every
imaginable location: atop silos, haystacks,
buildings. gravel ptles und even on railroad
semaphore posts. The cheers from the
vrowds are clearly audible to the crowd on
the train und those cheers ure happily re-
turned by riders. including such notables us
Wisconsin Governor Temmy Thompson
whu, for his part of the ride, gets caught up
in the exciterment and tun just like every
wther rider aboard this train of trains.

In the early vears, installing the anten-
nas was a challenge. Now, with brackets
designed veurs ago with the able help of
George Halper, WISUF, it's easy to put
them up. Two sets of brackets are perma-
nently mounted on the pussenger <oach
where the radio gear is located, The eight
antennas, four on each side of the car’s roof,
are instailed on bars bolted to the brackets.
Fimding a ludder to get to the top of the car
sometimes takes longer than setting up the
antennas: the mounting takes about [0 min-
utes. SWR checks are run and the job is

The quarters ara crowded and thera's
plenty to do for Milwaukee ham radio
operators on the Great Circus Train. in
the foreground, Bob Goldstein, K9KJT,
updates waiting hams on the train's
location, Mike Wesolowski, KAITGN,
center, copies a massage, while Jack
McLeland, WOATK, just behind Mike,
sets up & phone call for a reporter,

done. The radie crew is ready for the next
two days of traveling through the green
Wisconsin countryside, doing what most
hams do best: communicating, The com-
munication station is a busy place. so the
operators don’t see much scenery.

S T o T L A IR

Colortul isn’t even close to a good description af the Great Circus Train, as it crosses a
bridge, creating 2 mirror image in the water below.
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flam Radio as a “Public Circus”

Electricity tor the train’s kights, PA
system, kitchen and other needs is supplied
by a large diesel generatorin acircus wagon
nn the first flatcar behind the pussenger
coaches, Power for the mobile telephones
and ham radio gear comes from storage bat-
teries, which ave trickle-charged by power
from the generator. If the generator stops,
the radio show goes on.

Becuuse there’s always 4 pussibility of
radie and telephone equipment tailure, a
vhase vehicle “tags™ the train, using county
rowds that keep the vehicle as close as pos-
sible to the train. The vehicle has a driver
who concentrates on doing just that, und a
radio operator who keeps in contact with
the crew aboard the train. [f problems arise,
the chase vehicle waits for the train at the
next scheduled stop, where udjustments,
repairs, or replacements are made, Ron
Armstrong, WBOWRW, of Waukesha, did
the chase chores until 1992, when his van
decided it didn’t like chasing anymore and
guit on the last leg of the trip. The 1993
chase van was driven by Lloyd Goisiski,
WBYRGO, of Racine, with Kate Kedney,
EAIMWT, of Milwaukee, vperating the
radio equipment.

Radio operators on the {rain in 1993
were Bob Goldstein, K9KIT, of Milwau-
kee County ARES, with Mike Wesolowski,
KA9TGN, and Jack McLeland, WIATK.
Jack could rightly be called “Mr ARES™ in
the Milwaukee area; he not only works
neurly every ARES vperation, but main-
tuins the cquipment, too. Juck has sup-
ported Milwaukee County ARES this way
since the 1950s,

The train is always crowded and 1993
brought the biggest passenger load ever.
Nonetheless, Bob and the Milwaukee
ARES crew hope it will be possible to op-
erate an HE special-event station from the
train in 1994, If this comes to pass, watch
the ham publications for an announcement,

Then there’s the Great Circus Parade it-
self, s ARES involved? Very much sof Can
thevise an extra operator or two (or tore)?
You bet! Contact Bob to volunteer for pa-
rade communications. (The Milwaukee
County EC is John Leekley, WBOSMM, but
Bob handles the train and parade communi-
cations assignments.) Working comimuni-
¢ations for the parade is more fun than a
barrel of monkeys—or 2 herd of elephants,

The Circus World Museam is open all
year. During the vacation moaths from
mid-May until mid-September. it features
u live, first-rate circus in a show under the
hig top!

SKYWARN AWARD PRESENTED

[ Elbert tioey Friday., director of the Na-
tional Weather Service (NWS), recognized and
praised the efforts of the Washington, [DC,
SKYWARN Amaleur Radio Net for its ougoing
efforts in providing timely and accurate severe-
weuather observations to the NWS and specifi-
cully Sor its efforts during the Blizzard of "43,
‘The Department ot Commerce/National Ocearntic

Jim Belville of the
Naticnal Weather
Service presents
the Public Service
Award to Ross
Patterson, N4YYH,
of Herndon,
Virginia, and Jorge |
Thevenet,
KD4DGQ, of
Ashburn.

’

Ross Patterson, N4YYH,

E and Lisa Thevenet,
KD4DGO, of Ashburn, log
severe weather reports
received by Amateur
Radio during the
SKYWARN activation
following the awards
ceremony. Lisa is part of
ong of many husbhand-
and-wife teams that

} reqularly participate in

| SKYWARN as a family
activity, The initial grant
for the SKYWARN
Amateur Radio station
came from the Foundation
for Amateur Radic Inc, a
consortium of Washing-
ton, DC-area clubs, known
for its scholarship
program.

presemed fo

United States iDgUarrmenr af' Lommerce

Nattonal Oceanic and o“{rmaq?f';sric cHAdministration:

ublic CS,BI'VI:CE ﬂ{ward

Jorge Thevenet
in recognition frfserw'ce
wntrigah'q’q to the Public ‘S:gféfy and Weﬁér&
ng/@rmed. ﬁr the Natiowal Weather Service

SN
% ¥
} ol &
TR ATXeandd [ *Parepor
jss.:‘sfafzt’ﬂdmf?ﬁsbnﬁ?r r
jf.'r Waather Services

and Atmospheric Administration awards were
accepled by Jorge Thevenet, KD4DGQ; Ross
Patterson, N4YYH; and Dan Groppet, KC40CG,
onbehalf of the SKYWARN Amatenr Radio Net.
The brief presentation ceremony, presided over

by Jim Belvilte, the meteorologist in charge of
the Washington Forecast Odfice, and Barbara
MeNanght. the SKYWARN program manaper.
was cut short by a real SKYWARN activation
for severe thumderstarms., {1 ey

May 1984 95



Field Organization Reports
February 1994

Section Emergency Coordinator Reports

‘There are 37.400 metnbers accountad for in SEC records,
Thaiollowing Sections reported this month: GT, EPA, EWA,
GA, 1D, IN, LA, MDC, ME, M1, MN, ND, NFL, NH. NTX, OH,
80, SFL, TN, vA, WMA, WEA and Wy,

National Traffic System

% % Rep
Net  Sess Tie Ay} Bate Hep {0 Area
Cyele Two
Aroa Nets
EAN 2R £2.830 96 4
CAN o8 n gt 98 8
PANT 55 0,450 5.3
Region Nets
18N B L1 [y a4y 1000
28N b a4 U336 6.8 100.0
3N 28 L] 4,775 96.4 86.7
48N 56 340 .303 7940 100
5AN a6 1017 0.717 9749  100.0
GHN  H2 368, 0337  100.0 96,3
¥RN 56 302 01340 64 G981
8RN 56 an 0419  100.0 96.4
4RN 6.4
TEN 56 496 1.489 780 1a0.0
TWN 56 150 0.362 81.0 927
FGN 36.4
Gycle Three
Area Net
EAN 28 256, 914 0584 8Bz
Region Nets
1BN 28 61 18 09 239 928
PRN 24 01 IB0 0333 98.6 45,7
3BN =y 26 oW wi7o T2.8 6.7
4RN 85.7
ARN 8.7
FGN 96.4
Cycle Four
Area Nets
EAN 28 1164 41.57 1374 G979
AN 28 411 14.68 o815 1000
PAN 28 573 2046  0rsd4 1000
Hegion Nets
AN 56 Ay 584 0480 5.9 96.4
SAN &g 210 382 0.590 98.0 92 8
3AN 51 181 318 0.340 88,1 96,4
4HN £6 801 14.30 0.534 a8.0 100.0
5AN 54 372 888 04837 350  100.0
BAN 56 240 428 0415 81.9 100
TAN 56 398 710 04BB 91,4 100L0
8AN 55 305 68 0370 2.0  100.0
9HN 58 363 GA0 0954 97.0 00
TEN b6 304 544 0.500 5.0 1o
TWN 3B 148 .22 004 1000
FON 38 103 A | 0.443 80 1000
AHN 2B P 260 0.080

"PAN operates cvcles one and iwo,

AHRI Section Traftic Managers reporting: AL, AR, GO,
RE, EMA ENY. GA TA L, IN KY LA, MDG, ME, M),
MM, MS, NG, NFL, NH, NLI, NTX. OH. OK, OR. ORG,
BI1, SB, 8, S0, DG, &F, SNJ, SFL, 8TX, 8V, TN, VA,
YT, WI, WMA, WNY, WPA, WTX, WV, WWA and WY.

Transcontinental Corps

e

Sucesssiul % Suc-  Funghon Tataf
Area Funetions vessivl Traific Yraftic
Gyele Two
1GC Eastarn 161 d0.18 433 “ig
TG Central 82 738 408 816
TGO Pacific g7 846581 ol 1019
Surmary 260 54,72 1429 2753
Cycle Three
TCC Eastern 27 94 443 wa 104
Cycle Four
TCC Eastern i3 a2.45 83 H4{
TOC Central 58 92,10 200 400
TEG Pacific 98 44.00 489 1012
Summary 84 £9.51 72 2953
NTS APLink Totals: 10641
TCC ROSTER

TG Eastern Area Cycle 20 KW1L, Directar, N1DHT
WIFYR WATKKP KTt WIWCG W2FR KAZGJY N2LTC
W2MTAN2X) N3DBM AA4AT NAGH | WXAH KAMT X N45S
E!V‘%BgoﬁABWNO WBaYDZ VEIAIN VESGNW VESGSD

TGGC Eastern Arsa, Cycle 3: W2F R, Director. N1OTC

96 IS

WIWCE WATKKP W2FA W30KN KBTPF KABWNO,

TCG Rastarn Area, Cyele 4: W2FR, Director, KIEIG N1OTC
KT1Q BKWith WICE W1EFW WINJM WILID WIWCG
WATKKP N2X] WBZEAG W2FR WRGKZ WPLWE Wa2MTA
WARQNIDAM W3IPQ AALAT KAMTX K4SCL KAW.JR K4ZK
N4GHI N485 WU WX4H NBANQ AASAN KBTPF
KABWNO WEPM) WDBV VEZAWE VEIFAS

TGO Cantral Area, Gycle 2: KGSTL, Director, NZ2T W4CKS
WECTZ KGSGE WSJDF NAKKI WBSNKC WBENKD KE5TL
;J},';C;TZU KAUPN KDsUY WoYQZ KESZ2V W7CBE WBOWNJ

BKZ,

TCC Gentrai Araa, Cycle 4: K5GM, Director, WBAFDT
KEGM WHJDF KERG NSTC WSTFB KEUPN KBSW WECBE
WaFG K9PUI WASLICF WEGRW NasM.

TCC Pacitle Area, Cyele 2. NDST, Director, NZ2T WSJOV
NDST KT6A WBSDOE ABGEU KFYAG WTTGU KATYYR
WAGYNP.

TCG Pacitic Area, Gycle 4: W7GH, Directar. NDAT WBJIOY
WBEOT KBLL WFe() WAVZT ABSYR NRYE WAVEES
KAZEKL W7EP W7GEB W7GHT KB6GIU NN7H W7LG
NYMPS W7VSE KaJM KJAG WI0G KeTER.

Public Service Honor Roll

This tisting is available fo amateurs whose public-service
performance during the month indicated qualifies for 70 or
mare total points. Plaase (&fer tothis columnin the February
1894, issue of QST for point categories,

778 KL7O WXaH ter o WEMTO
NM1K . . WEL
174 143 / 113
BY7 WALIVY  Wigrw WSTFB  weapo
KBGECH WABAHV 4z 1?%N Eg;gg
502 178 KoTME K2 ‘
NZ2T  KBUPN 4 RRA P ) 3
418 112 waaUkx 125
NY1H KDaGR  WaMTaA WDALOO 112
3658 7 Ntk REREK e
N2JAW  WATJEES 140 ] AADOM
wazFTx 184 -
A64 170 2 ALSLT NSOWOR
WBSNKG KisLa  WEREX NoTEs  wBeTVY
50 16% ) NZOPS (11
WBSNKD  NzDxp 138 NoAKZ  w4BNY
g ; KAZGIV  pazl T W2SOE
KzvzX  NoFET i 122 womzl
2V = WAS &5
258 NelkN 3: NDA NE1w  KBSRUG
WEave T liiee B MR
254 168 WHB2VUK
Wron  KDBCCF wopnL Vo v MEWEN
246 184 AN WA4GLE
KOBXF KE24% WABHED WhALNX AAMGL
247 163 137 N&TFE 0@
KISGE ~ HA4HHE  ESBCL  wpeere  wiALE
243 KEDPG w%lélc 120 E?g?“
162 390
WAOYH Wiwca WDSGKH AABHN iRty
217 o KO4ET WACKS
N2BM 161 Anap),  KaMTX
oy KT10 26 WALJDH 108
M5 o KD4NFY 136 WADGH  K7GXZ
KBRCDB. O N1 e NaJAG
204 WSCHE  WamvNZBUN 105
G WONBT . N2JOA  WBZOIX
203 157 13 AAZED  KISBY
KDAIMA i ML NeCvR  Nasu
201 wrvse 134 WIOKN 405
NBODZ  yun KEOFI MIDHT  oamwT
|98 o NEXS O W2ONL  gpoieey)
WAAET WATENM  NIOTG  AD4IE WEBIGW
s KaFQU  kazk WATKKP  apiacn
71 133 118
NeFthl o W9YVQ nolte  maLlTK L
BIOB 154 KRSK  KBEBXE  Narwh
195 W5YQZ  KDILE  KQERM  navyo
AAZCX  N4GHI  KDBHR KBIENO
K4SCL gy KATJXH NpW7c 108
193 KaLIL WA4LXP keagD  NSYIM,
KBZKILH  NGFPN 132 KA7AID ;
- pag  WAZSXR 102
191 KBSWEE HNDRS WECTZ | MATTU
KKgE 187 vl | WAlGSQ
189 KAZOTY NiFLO 117 b "
Wisk | AAZNX  Kidvv DERZP
ias 1 N2UDE 101
WAIUND 151 ehes  WOUMH  Kisav
188 Wadd K o KDBLY '
; ; KBZMQP 100
KH2/AT 160 ) KAAPDM  wAsEXG
RIDER  KaBGZ Uy ageRa
" j48 WBBSYA hose™  WAZGUW
84 o RASKLZ  Nq) e KSR
RAZZNZ  N7SUB wa2zTE U Nowea
WALPFR  j4p KC4RNF 118 NOAEKA
181 KT6A 129 WD4DSS  kpawpy
WSYGY  AD4KA  worg  WAZYEM  wrnwp
NIPGL  KABARP  KosGE Komon WAZBA
180 KISNL - wEzG  (gpaqs 99
KATGWE 147 HaVK K4FFM
179 NRSK KF2kN ! }%xp KB4MON
KAMADY NENAV 123 WNoY KB2GEK
- ABSYR  wMiC  yomm 97
KK1A 145 WABTFC WePTZ NBUQA
WHPEX NG WBOLES wipr  W20D
NAZF WALOXT MNFUQE  yupazgy KE2ER
s 144 WIWAT M5OUJ
ime weeen  RE1AF LA oo
WAITBY N2SXO h’éé;{ﬁ WBZ2IJH

NBHSG 90 NZVBM 80 3
NOKHD  KASYD) WBRIT  NYBW  WB2GZW
WBRZIN N3lLDY  KDIDS  KAGTND  NEMJSY
KBEHJL  NINEB g WD4DXE  AABCN
95 a9 NIHYE 73 v
KAZDBD NzRYT  KATASY N2WKT  NILAT
KIUWE  WIdA KDAJMV KBZJU  WBBETY
NEGIW  WBSBGY W7PFD g MIOMS
WEBRZY  WRISHT ag NZVDT "
WaPIM - KATTTY  nasT  W7LBK  KAZUMA
u4 WaNTI  k@7cW  WOSFL)  KDSGM
N2UHD o8 ABSSY WB4HG
NILAH  NaJSO  NsWOX  wealTa 7o
WBRIKC  KG2D We2oo NY8Y HEKM
WBSYDD NAKSOD KD1NX s NM2M
u3 8t NEJLULI NiNZD WNAC
WAXI Nzgss  NeXds Y WOYMB
Wh4EYD NzDiN  WBSCDX Sion  KESYAM
o KEZETO 82 WhiCl  NSKCL
KBeHJ) KOBEVI  KAZZKM KOIAG KEEYRH
WHaY . an KBaCMw K KDO4EL
NagBE WABDHB KG4ZHF 74 H2TON
91 WB4ZNB &1 NOGHG  NB2D
KATVEC 85 NAOVT  aZhl AL
KDIJT wWigth  KBIAUB RRSCLL W4

The follewing stations qualtied for PSHR during January,
but weren't hsted in last month’s column; KEAGD 120,
N6GHG 85.

Brass Pounders League

Calf Sign Orig Hevd et Olvd Total
NZ2T 2rh 191 2004 ] 4029
N3CUL geg 5 1489 81 3364
WHOWNJ o] 339 2181 L] 2299
WIWGaG 0 Q45 1120 4 2069
NM1K 659 H i 5 1908
WBOYPY P 1070 101 DT 1878
WX4H 15 72T 714 2 1477
WBSENKC 74 571 a7 172 1434
WIFYR o 15354 [3t:t:] 12 1366
W3VR 310 304 516 krd 1162
NZJAW a1 452 472 75 1104
N4GHI 3 522 547 13 1085
WIAYK 0 513 113 334 1080
WRSNKD v 37T 419 1Th 7R
K4FQLu 11 483 433 8 M4
WIPEX 27 264 ] 26 8a7
N2LTG 2 410 422 3 a3z
K4DOR 188 209 3 18 Ta4
NI1OTC 3 375 400 1 781

KT8A B 3had 3 14 739
KAVEX B 348 289 k(] I
K4SCL in 337 ana A7 597
WRsDOS 53 270 42 '3 691

WAIVND a3 312 291 38 664
NY1H falvr g {07 124 23 G661

WA KKP 0 03 A56 RAN
NOBQP 29 364 gi 189 575
KJIBGE 2] 248 249 64 814
KK3F 15 300 260 40 618
KDBCGE 12 281 T 28 581

KGAAQ a3 400 54 91 res
WalHW 9 297 oy 241 565
KAIVEC 15 259 264 16 54
KanoX 5 235 0 207 347
WIVSE & 265 254 4 438
WHETFB 2} 281 a6h & &28
KE4WBY 3 383 158 2 A28
KWL 0 31 201 10 322
KSUPN 34 243 231 & 509
NADKK 22 282 [4] 193 01

BPL for 100 or more originations pius deliverias: ARIEA
| 70, ARTGM 154, NAJUS 151, KD4JMA 149, WD4IIO 128,
NAPGL 121, WEAET 112, WTOG, WLV 107 KD4NFY 102.
The {nllowing stations guahtied tor BPL dusing December,
Bt weren thsted in tha column: N2JAW 2566 RAACK 15786,
KeUv K 1345, N2LTG 1149, KAZGJV B53, WB2ISH Tog,
W2MTA 629,

Independent Nets

Net Name Hess
Amateur Rardio Telegraph Seciety a3
Bears of Manchester Traltic Net 28
Carrier Net , 24
Cantral Gulf Coast Hurricane Net 28
Clearing House Met 28
Emplra Slow-Speqd Net 28
Great Lakes Emergency & Traffic Net 28
Greek Mountain Net 24
IMAA &

Midwast HTTY Net 28
fMission Trail Net &

NYSPTEN 28
Southwest Traffic Met 28
Yermont Phone Net L]
20-Mater interstate 5B Net 24
78-Mater interstate &B Net a8
7290 Net 44




How’s DX?

Conducted By Bilt Kennamer, KSFUV
DXCC Specialist

Why are These Rocks Called Countries, Anyway?

Have you ever wondered how some rocks
and reefs, or even a huilding or two, are con-
sidered “countries™? Sometimes the things
hams count as countries stretch one’s credu-
tity, yet all of them once qualitied under the
rules of the ARRL DX Century Club
(DXCC) program. To understand what’s
happened over the years. let’s take a look at
the chronology of the DXCC Countries List
and how it has developed through the vears.

In October 1935 (ST, an article entitled
“How to Count Countries Worked; A New
DX Scoring System” by Clinton B. DeSoto,
WI1CBD, described the first country criteria
for use by DXers:

“Fhe basic rule is simple and direct:
Fach discrete geagraphical or political
entity is conyidered to be a countey.”

No list was presented ut the time, only the
general rule. It was clear from the start that
the creators of DXCC intended that more
than just politically organized countries
would be targets for the DXer's quest.

After the article. differing opinions pre-
vailed about what was a “country” under this
definition. This cliscussion took place while
the DX competition was unofficial because
there was no list, no award and no rules. Al-
must two years later, in January {937, the
first Countries List was introduced in ST,
predating the DXCC Award itself. In Sep-
tember 1937, the DXCC Award was an-
nounced and the use of the Countries List
was specified. Slight changes were made, but
WW II brought an entd to the DX game, as
stations all over the world shut down for the
duration ol hostilities.

In Febtuary 1947, a new, postwar Coun-
tries List was announced, This list reflected
changes in the world over the past few vears
and was created by Herb Becker, W6QD,
DX editor of Radic Magazine before the war,
and of C'Q} atterward. With an advisory group

of prominent W6 DXers and the help of

(32MI for the RSGB point of view, a list was
presented to a five-man ARRT. HQ group.
After a consensus, the list reached publica-
tion again.

An article in March 1950 Q8T gave an
insight into how countries were added to the
list at that tirne. A procedure is described for
checking with political and geographical au-
thorities, and the procedures of taking votes
from those who made the decisions, The con-
cept of geographical separation as a country
is mentioned for the first time. Then, as now,
it"s peinted out that when a country has been
added or deleted, there’s a good reason for
the change.

Standards Put in Print

May 1935 QST brought the first publica-
tion of real criteria for addition to the Coun-

tries List. They were as follows:

iy Does it have political independence?

2) Does it have adeguate geographical
separation from a purent nation? (This is
where the islands, rocks and reefs were cov-
ered.}

3) Does it have foreign lands in between?

En April 1960 Q3T these points are revis-
ited with a definition of what distances are
required. For Point 2, 225 miles was the
stated distance, but would not apply to is-
lands in a natural island grouping. For Peint
3,75 miles at the closest point was the mini-
mum separation that wounld atlow consider-
ation for addition to the list. Although
slightly fine-tuned in fater vears. these basic
criteria served well for years. In 1972, Point
4 was added to the list, This covered the few
areas of the world that were unclaimed or
unadministered:

4) Unadministered area; Any arca that i
unadministered will not he considered a
separate entity,

One of the previously mentioned fine-
tunings vccurred in fuly 1963, Although all
points were redefined at that time, the most
serious change took place in Point I, which
was changed to read:

by Government/Administration: An area
by reason of government or distinctly sepa-
rute administration constitutes d separate en-
titv.

Although slow to take off, the separate-
administration clause gave us many new
countries through the early 19705, An ex-
ample of thiy is Kingman Reef. which is too
close to Palmyra to meet distance require-
ments, but is administered by the US Navy
and thus qualified under the separate-admin-
istration clause, Mt Athos is another sepa-
rate-administration coutry, as is Southern
Sudan.

After a few years’ experience with this
rile, and with a view to the potential entities
amd enclaves out there that might meet the
rules if they were proposed, the ARRL DX
Advisory Committee (DX AC)Y announced in
November 1976 that no further additions to
the Countries List would be made under
Point 1, except by reason of government.

Point 5 was added in 1978, Its purpose
was to exclude neutral zones and extraterri-
torial areas. Further clarification in 1986
stated: “The following wifl not be eligible
for consideration as a separate entity from
the host country: Embassies, consulates and
extraterritorial legal entities of all nature,
including, but not limited to, monuments,
offices of the United Nations agencies or
related organizations, other intergovern-
mental organizations or diplomatic mis-
sions,”

The current Country Criteria was pub-
lishedin Q@STin April 1988. [t"s published in

each issue of the ARRL DXCC Countries
List. To summarize, the ¢urrent criteria in-
clude the following four points:

Paoint |, Government, { Remember, this no
longer includes separately administered or
4uLonoMuYUS arean)

Point 2, Separation by water (includes
distance from the mainland and other islands
in the group)

Point 3, Separation by another DXCC
country

Point 4, Ineligihle areas {combines old
Points 4 and 3)

Who Decides Which Countries are
Added or Deleted?

For a conntry to be added or deleted, a
petition must first he routed to the DXAC, a
group of volunteers appointed by the Divi-
sion Directors, vne from each ARRL Divi-
sion and one representative from Cunada,
The LXCC Desk at HQ has nothing to do
with new country additions or deletions.

After a pertod of discussion, the DXAC
votes to recommend that a country be added
oF deleted, or votes that the country doesn’t
appear fo meet criteria. A vote to recommend
an addition .or deletion then goes to the
ARRL HQ Awards Committee, which meets
to decide on aceepting the recommendation,
At the point when an addition or defetion is
made, placing it on the Countries List and
naming a date for acceptance becomes an
administrative matter.

A petitioner should make sure that a pos-
sible new one meets the country criteria set
furth in the DXCC Rules. When he's sure
and has his documentation together, he
should obtain a New Country Application
Form from the DX.CC Desk and proceed with
the filing.

This i the short form of how they get to
be countries. If students of the DXCC pro-
gram would like to know how a particular
country made it to the list, reference material
is available. Let us know and we can cover
how some nnuseal “countries™ made it to the
list.

Special Austrian Call Signs

The Austrian National Radio
Saciety, OV8V, announces that the
Austrian Communication Authority has
permitted the use of certain special call
slgns beginning February 12, 1994,
There ara 26 call signs, from OExA fo
OExZ {x = the numerical call area, from
1 to 0). These call signs are for club
stations cnly, for speciat events and
contests. Club stations of the OV8VY
use OExA, B,C,D,Q, A, 5, T, U, V, W,
X, Y and Z. The remaining call signs
are used by nonmember club stations.
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MNao's worked them all from this location.

ELEMENTARY!

Marty Levin, WoBDN, of Portola Valley,
California, writes:

“A number of former-tISSR DX entities
weren't vet 1 my log ur weren’t confirmed,
Over time, | worked several and dutifully noted
others in my notebook. Studying theye entries, |
vhserved thut they were usually heard between
0200 and 400 UTC on Sunday through Thurs-
dav evenings ¢my hme). Why not on Friday or
Saturday? Why not later or earlier? Why this
fimetable!

“Hmmm, let’s see; that UTC fime i 6:00 Lo
200 PM PST, Aha! Depending on exact time
rones and local rules, it"s about 12 hours later
there ithey re close ta North trom my place). So
on their ttme, it"s about 6:00 to $:00 AM on a
weekday morning,

“Elementary, Watson! They're doing what |
trequently do; checking the bands for DX before
going to work!™

Marty makes an nnportant point. DXers in
wither countries are pretty ordinary, too. They
have jobs and families, und sleep in patterns
vou'd expect, It you have a particular target area,
it makes sense to Jdeterming what time work
might start there, calcutate the local time and
figure that maximum activity might be about two
to three hours betore work starts or iwo or three
hours after the workday ends, For instance, con-
testers know that activity in Jupan is higher on
Saturday afternoons throvgh Sunday marnings
than at anty other fime during a contest. This s
because many Japanese work on Saturdays ‘our
Friday) and operate on Sunday mornings (our
Suturday afternoon).

Anather thing that works is knowing the
nationai holidays of the target country. Thers
unee was a list published of such hofidays, but [
can’t remember where vr when. Ul et there’s
a reader who might remember and let us Rnow.

This method works. It's futife ta seurch for a
particular countsy at a time when an vpeyator
there is wourking ar sleeping. By plotting your
times, your odds of finding someone on trom =
cuuntry vou need will greatly increase,

LET US KNOW!

Have vou been to an exwtic place recently?
Write and tell vs about it—uthers would tike to
hear. Also, if there are uny DX topics vou'd like
to see more about, please let us know,
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Nao Mashita, JATHGY, in his fine shack in downtown

Tokyo.

Here’s popular Larry Erwin, TZ6VVIKBOVY, caught in the shack

of Wayne Beck, KSHYB, in Pine Bluff, Arkansas. Larry's a
farmer resident of President Clinton's home state.

Russian Prefixes -

We've been trying to decipher the
changes in the former USSR countries
for the past two years. Al last the
pictura is baginning to clear. Here’s the
lastest cross reference betwesty old and
new we've been able to find (see Table
1). The phasa-in began last year and
continues throlgh this year, so soma
call signs may not agree yet.

Table 1
Ex-USSH Call Signs
Old -~ New New
Prefix  Country Prefix
UA European Russia RA-RZ, UA-UN
uB Ukraine UR-UZ, EM-EC
uc Belarus EU-EW
un Arerbaijan 4J,4K
UrF Georgla 41
uG Armania EK
UH .. Turkemenistan EZ
9] Uzhekistan UJ-UM
uJ Tatikistan £
UL Kazakhstan UN-UQ
UM Kyrgzstan EX
ue Moidova ER
4J1F  Malyj Vysotskij  B1MVA-
Island RIMVZ
AKR Franz Josef lL.and R1FJA-B1FJZ
AK1 Antargtic B1ANA-F1ANZ

In Russia, old UW prefixes become
RU: old UV bazomes RX: UZ (club.
stations) becomes RK; and UN
bacomes RN,

Although many of these changes
have already taken place, enough
haven't that the QSL card is the only
definitive test of what you may have
woarked.

UPCOMING DX CONVENTIONS

DXers are nsually gregarious types. and as
such may usually be found at DX conventions.
ne of the longest running of these is the Novth-
west DX Clonvention, which will ceiebrate its
42nd yearin 1994, The convention rotates annu-
ally between Oregon, Washington, and British

Calombia. This year the party’s in Richmond,
British Columbia. on the weekemd of fuly 23
and 24, For further information about this event,
contact Barl Dery, VETIN, 16960 20th Avenue,
Suouth Surrey, BC V4B 3AR, Canada.

A PLEA TO DX CONTEST STATIONS

Stuart Haimes, N2AUK, writes “Being an
dvid contester, L am in just as much of a hurry
tuo work 4 new multiplier as the next guy. | love
o aet o the fray and fight it out tor a new vne,
The DX contest stations know this aad have a
great ime werking the pile-ups. What many of
ther forpet, hawever, is that they are not the
anly ones in the contest. They appear to forget
that the stutions frying to work them would like
to rake the contact and move along as guickly
as possiblie in search of a new one, The prohlem
here is that many of the DX stations identify
unly after every few QS80s. Sumetimes 2 DX
station works as many as & or ) other stahions
before giving hisorhercall sign. Heaven help us
if he gets stuck on one contact getting filis due
i a poor incoming signal. Not knowing the call
sign of the station running the pile-up severely
hampers the ettorts of hundreds of stations who
are standing by intently wazting for the guy to iD
~u they van check their logs and know whether
0 Wit Or move on,

Personally, | have waited for what seems un
eternity, begging and uttering vulgur cxpletives
under my breath, tor the DX siation to say his
vall sipn. Hey guys, we are i this contest too.
vun know! it seems almost comman practice for
many uf us 1o just go ahead and work the station
and let him say whether or not 1t is a dupe. Be-
lieve it or not this is a great time-saver in the
heat of battle, Unfortunately, the DX station now
expresses similar uttersnces nnder his breath
believing we don’t know what we we doing and
<ays fo his logger “this guy™s a 1id.” Some-
times—bhut rarely—this tortuitously results ina
new multiplier and we feel rewarded.

“Now there are many DX contest stations
who play ‘by the rules.” Twould he remiss in my
duty if 1 did not thank then for identifying afier
every single contact, Some of these stattons that
corae fo mund are P4OL, P40V, GDIX, PILB,
VITDX.PYOFM, 2F2ND, and many others, So.
e the big guns who hike 1o work the masses,
while IDing eviry dozen or 50 DSOs, take a les-
sun from these astounding coutesters aml give
its ittle pistols g break.”



Alagka to Western Furcpe

Aloska to East Coost

West Coast to Southern Africa

West Coast to Central Asia

West Coast to 3outh Americo
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for high
% of the
May 1994

ct average propagation for the period May 16 through June 15, 1394,

ts between the US and various overseas points. One chart showing East Coast to West Coast is also included.

ircui
10% of the days of the peried, the highest frequency propagated will be at least as high as the uppermost curve. On 50

days it will be at least as high as the middle curve, and on 90% of the days it will be at least as high as the iowest curve. The horizon-
tal axis shows Coordinated Universai Time (UTC); the vertical axis, frequency in MHz. See April 1983 QST, pp 63-64, for a mora
detailed explanation, Curves are generated using (ONCAP, The predictions for this period agsume a smoothed 2800-MHz ohserved

solar flux value of 83, which, after adjustment for Earth distance, is equivalent to a sunspot number ot 28,

When are the bands open? These charts pred

frequency ¢
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DX Century Club AW&I'dS Conducted by Bill Kennamer, KSFUV

The ARRL DXCC is awarded to amateurs who submit written confirmation for contacts with 100 or mere countrias on the official DXCC
Countries List. The totals shown below are exact credits given to DXCC members from January 31, 1894, There were 328 current
countries at that time. The DXCC rules and appitcation forms are contained in the ARAL DXCC Countries List, which Is available for $2,

TO® OF THE JERLCHE10 NEJKG213 JEZUAF/181 KallFaz? £020F IKOGPE/346 AMEBZE/Z90 KELIPMS348
HONOR ROLL IHBGTO/R64 KO7YRA 10 JKASAITY Huaz JATADN36A SMBCVX/A51 N2DLA4R
. JHARON/ 119 N7ZZC06 JRIMLUA 47 319 WAIG JA1BK/I64 SMEMSEHA01 N2PK P13
Wixed JHCZK/A8E WSTOIZAD RBAJAM19 AHOBWS/EPE 55ZAB JAIFHK 354 SMTAEDN2 WA2ROP/202
228 JQZBBGADY WABCXY/120 VETFJEA 16 OETXMHA22 JArZP JATHGY/348 SM7BLOAZS WazZUDT/319
° . IozREN 108 ARGGRIAT8 LATV/238 Wi19/320 HAIOY JALITRIZ24 SM7FJE/ 28 WAZLISAZBS
R ARBHXUA 35 *NADHN/1 60 KATLMAIA WAXT/326 LAGHC SATMDK 342 SM7PRF233 INEZAQCERS
DK1FW/a48 JREGHNA0S NYLTVI04 KISTI287 KBLAE/ 351 VETFIE JATHWE 245 SMAAJIEES WRZRAJ/AT
HBYAZLY 335 I PWIL/BI WAKLSHOE N1FNNA03 NUBZ/3ZT JK1SAL JAISUVII34 SMOGDB! §4 WUZK/329
INIDEL3I7 PTINNAES KEOGX/108 WaHQUM43 N8BIB/A22 OFARL JB1SIVAEE SMONFA/Z50 WeHPO/255
JazeRnmeg HE3JARES KGAM155 KISGDA 15 “WBKZN/325 K4IUV JATSVRIs? SPER2/380 WaNCG/ET 1
JABUDA/4D SYRIC/107 NOCZX/138 WIOMAZTS ABIGRIB2E KMEG JARAHAEO SBIKLIA1E W2TA/47
JABGGW/EYG TA1AHRDY WROHZLA T KHBN/A8Y AtaYIIRT KR JAZJEGHAS SaRDKEZY AD3Z/343
JADDWY 33y LEIGBO/119 WYOV/208 NUBZ1 0 KDeCN/AZ2 ARAGR JAZMOG2E1 TrYGi3as KEIRMID
JH1BSR/WSE AFY O . AASGR10S MFaviazZ1 JHEJBX JAMDLEANE TYTIRTS KN3P/a2y
JHABIZa A ALSI102Z oW WORSI1Z KODEQS31 "WHRLIUF JAIKWZIIE UYSXEA11 kvaliasa
DK2DEAAS WIECIZA2 DLIECH102 JASMHA2GY YE1AL1938 KABECSAT
PY2TM/342 NzEL 1 /180 GIVRIETD 10 Meters Phone 17 Meters JA4RETras0 VE1AST/340 KAGGN142
SLAZGrE NZPKX/102 GOAOL102 DFAPLI2E3 196 2pEYW 14481008 YE1BLX35S PhIsH/A24
MAGRZEN WAROCEN 03 K201 T/108 JHBUGL 28 ) KBBL JAADUDIR4Z YEZAGP/A0 NXAKD/I7S
YE1AL/34S “eaBMI103 JAIMOHZ74 JHOHGNA 1D JRKRKIG8 K187 JAQBZ/33T VEREVD220 N3FASA0S
LP5ICYAN NWAK 02 JASTET/270 JKANMJ/ 139 NBCWR.2S SMuAJU SABAQCS3S YERGHZ/A19 N3NCW! 198
NR1RR4E W30AO134 JA4DUD/10T JK1SAL144 224 K6 JABELM/336 VERAIAR2S WASEZT/ 168
RUWESEIB ABAZDAH JABAGH JPiBJR21T - GENKE JASILI4R YEIGMT/A81 WASHUP/352
NJ20/3 ALSFT/ 10 JASCGW 200 FAZSWLADL £21.27348 KESPO JAENGTI18 VEAG S50 WABIAZYT
Waedniraag YMNCQI10Z JEailiGH g HE3JA58 iK1B0Ob/s2T JASIU JABYALI4Q YESHO/339 WAZYVN/320
f‘ﬁ;"’_ﬁﬁﬂ RUAWMLIA08 JHIKLAB3 VETFJEN 39 233 kB1HG JATAQR/ S YE3LDT/33/ WRIAVN/II0
AIKH/ KUV DR JRSHXLI 38 AATAC/134 ) ) K5HYB JATARD/343 VEAR )40 WEIHDH/164
WEAKRH/34 NWAG44 Py 1SL144 EAILMF:18 JEZLUNIIZY JRIMLU JATBALLSRY YE4BN/A2 WHIERE
*ADANER RAWHIUT RB3JA246 K13T/205 W1EQD/2Y JATFWRARL VEAXQUAZT WTAPIET
K51 539 HBSYVTH 00 VETFJE/ZTH WEHCTOM02 WDALLY /32T 12 Meters JATHMZ/336 WETEGU/R52 WAAPIIE0
HEOZLI350 KOBNDX107 YLLJUA a9 WE1B/105 KBGK/326 2PSYW JATILI34R VETF.E 26 WAEV/d1
RalF 60 FABGQIZE1 SARVCI158 WECI103 392 KEBL. JATOPIAE2 VETIG/A53 WIHCW/I34
MBGMF/366 NZBTe8E AdTVRE KB2NMV/ 106 . KT IATZPIASE VETPL/3d8 WIHQL/A02
WEKTEIRAD MEIKCIEES BAZXIS HIZOFN 6T GZILOE4Y Ka0 JABADGISE VKaNL/327 WAKX342
KNBCOO/334 KOSTHS2R WADADA 14 N2FDT/156 KE26/329 GINKG JABALBIIIS VKONt AMELI2Y
RAMNG/346 KD7EY:101 KAILUV9S N2PKX/ 02 NIOGS26 KB1HC JABDNZr341 YORED/24 ARALIFIEH
WaZE 7363 KGZHK/107 KASMU103 KAV 26 121 KEHYER JABIXME341 NE1LA%E AR4KLI147
WaIT/352 N7YOWAA WL WARBZTHES N JRIMLU JAORMPA41 XE1ZLWIB26 ABVOIURE
Phone N7ZZC106 N6JKQr150 WIHQU/208 DJSDA/RA T IABHXV352 TH1GMVEI9 ADABY 28
WD NETSIA06 HBAVOItE2 AT ENDORSEMENTS  aGSihadl PACOKIZ M1 AGAQSTA
328 AABIVAR4 KAETHH/106 AGAQ/108 JA1 335 JETCTABI4 ZL1AASIAT KB4HBH/Z226
OICIFWi348 KBLICI248 WTOM/326 KNAMNA121 DNETHIIE Mixed JERLUNAAS ZLAAMOEY KB4/254
Erapviaa) MEBZ/VE106 BABDVITIZ "NAWPG/04 Ao CIFTR0 JEQURF331 ZLBGEWGE0 KI4GKYI281
E A4 WWEH102 KMBGOQ111 WM4DH08 e I‘:':l’ o OFSGBAaaz JFHOHA38 4X1FQUa64 KD4YTI303
T NYBPE/ 07 NUBZ/166 KISGD/ 124 sl 5132; OFalBa17 JEAWXR/234 X504 KE&SYD/3ZT
CABWPA14 *NADHMI100 ARSGRZST HESFV: 151 sl DROXWI2TS JHTKLAZ2DS IHSEE! 129 KF4BLI305
G130 KEUGR109 HROGZE/110 RJGGQ/A 72 a20 IeNI3dE IHZSON225 AA1ACTA06 KN4F/a31
,;‘,;m;,g;;; KOENASU KSWYB/112 NBIFWA 01 aa g DJBTKI350 JH2UVL/335 ARV KhAMNI292
IR | KEYR/Z08 WEYSX/320 NEJKQA12 Fsburie [JBF W43 IM3HTD/325 ADVIRE0 KU4PYRD2
YHVIAATA NACTX 138 NGEHF/122 N?‘ZZ?-‘H)G LJR1MLU)32 DJ_BWD;’Z#B JHNRESSG AF1LLAE KR4AM/348
INADELA36 ATQVIEE WYOVI1a4 WHPOI102 ¥ DKIKD/A3S JIHBBOE/ 29 KAIED/2? Kvap/zar
AAMDK I Phons ATTY NusZ/152 319 DKSPR3S JHEJBXIRE KA1LMR/279 HABERS
H18SHM% ne AASGH/254 CT1AFa2s DLIBFZ/304 JHBUGL 90 KB1A151 HAHJE/353
TIFARKAEL AHYBIWA2ET DK3EG/102 NGOEA34 L NGAga DL1BO/MSTS JHaJasne1 KB 1HY/A28 K4BP/3a7
P TMART DFSDYI B8 RL7V2100 WYDV137 vt DLZKL/ZA0 MCOARIS KE1KQ/1TE w4288
PPy EA2BPAOY SLOZGAOS g DLAFV/308 JIZKXK/33 KX1T/281 K4NNK/232
PEALOTI EASLBMA60 WaHPO/97 & Mplers ket DLBKG/354 JCINMJ/ 188 K1ARMIS KAPYZI34S
ZLiAMN7I4S GUREEA0R WSRAK/ 101 GDIAHWIDT Nt DL7CS/53 JK18Ali210 K1BWI347 KATMU/163
BT GMUIEGIN0Y WTAM104 ONAPSHO4 g DLYWLA26 IMIPTA/ 141 W1DCE™s K 4AD/341
sfPﬁdLa:Ylaiil GWUMOIF63 K&TLHa2 VELZZAM oW N44BS345 ANISAGRHT K 1ER340 r458/343
NA1R/341 HLSAP/101 5 WATAYSH0Y EAINAZAE JP1BJRAEE KIRAWI4 KaX(ii3a9
W AGWTEIEAE HLEBOLIR Satellite 2 Moters 327 EAGNI-330 APINWZI5P7 KAST/339 KaXH/34t
ek TE/S8S ik 1PHC/164 DRaAKA 22 . ; OK2DB/A31 El2G8/310 JR1ARKB23 KITKL:229 N4HOS/132
NTROMAE IK2MLX 124 DLBKFA 35 JETBOM/ 101 FENBadY JBIBLX34D KIWVX310 HAMM/354
WEEVZ 158 IK2RHH165 JASTHL/ 104 123 Favx/sar JRICWTE M1FNN/268 NAON/339
WRSEY3a4 JATMOH/256 katgyiiar NEW HONOR KRAGG FIPZN 78 JR1EYS/340 WATEHKAG8 NAPWOI201
EEETIES mm‘ziwnog Eggigxngnoo ROLL MEMBERS fgisl(;gg? JRIMLUISSG WATFGN/A04 N4SLU|{2?:;E
e SABCNH/263 BEAST : 51l INTRDASTY WAIG/S59 WAME TN/329
cw JETPMEI 10 WAGRGY 11 Mixed JERURE/324 FNTV/321 LAZCEM21 WAIGEOM2S WASHHJ/303
228 JHESONA0S 160 Meters 126 KE2&/ 324 FeDZU/38 I.ASLT3T WE1U0C/A3S WALIUMIAE
] JHSFIL257 KaJE324 HREECI3ET LABXM/BA0 WE1HHFI231 VALLPYIZAT
IATHG i34 JHECTDI2RS KK4OY/103 OKTADS (GBAAE/ITS LAYFFA312 WIDr30Z WAAMCZ 299
OHZBN/3ZA JHBUGLA38 225 320 GBaGINAsA LAYHC/347 WIWAN/AST WALRME 311
DTIFARMAIA JHCHON 110 80 Meters By 2ROM2 GadJasnt LU4MEE 325 WWIV/2ES WAIDDM/242
CZLNAgS JHOJOS 161 DE4PLIAT JHZRMU/328 WU2Ka28 GINKCA02 i xzKQ/azd WZIR/304 WAJQYP108
FYATMI33S JOZBBCHOT JASILAIGT 124 NSBTr325 G3TMASZY LZ1HAM30 W1AXARTO WB4CSK/Z33
YEIRXAAS PABABH/316 JARALBI14 GATHFIZ4 OESKE/191 WIBYH/309 WBAPUD/33s
Kt WERS33 HBAJA 65 JE2UBFAG? ?\BBNjES? 319 GAUML/A5E OESIMDI325 WIEGAISE2 WEAQNPII4E
SLAZYB13 JHEJBX/ 106 AlBO/330 ITOAXZ/322 GAADD/3ER CEBMKGI43 WIHAY/248 WBARPLI33T
NEW SM7AED08 JKISALT1E 322 OERIMDI322 BABWRIEI5 ORBHTAHS WIHOF/332 WD4GDZIT 12
MEMBERS SMEHDE/ 118 JRIMLUM 16 e , KHCX/IZE GMIBOQA/3S4 GHPBN/33Y WIKNT/125 WF4G/337
VESELS/10 VETFJEHO7 W1EQD/329 GMIPPEX04 ON4AGGE/S21 WINH/342 waM4DAa10
Mixed VKAEEX1G7 K18T/241 321 RTTY HBgAIR 301 ONSFU/338 W1TSP/3a2 WAAYFI240
OUTAAIBRK/08  ZEZIL15S WAIGH 17 . 332 HESAQF 5 ONATWI3S WIWANS27 VHAFLAASD
Esilidi24 SRIVGIE4 KCAGKYA 02 JATMOH/335 HBSACIWZI46 CINBXA/ZED W1YN/320 WAHNK/ZR1
GalAH24g WiECkzs2 WAIMME 107 JATXBG/ 325 (5FLN/329 HBSBFS148 OFHNE15 W1YHO/290 W4.TL/334
AT M0 KEZNMVI1 48 KESPO/103 JE3CHA/ZS sBDXCC HLEAPi215 OZILO/ISS ARZX/329 WaKAT348
GONRI T2 NZELT176 KHBNA10 N1CTO24 1MBWI/334 OFSEVIE AF20:33 W&MBD/335
K2 dF113 NZPKX/1a2 NUB2/108 W2MUM360 KaBN 1ZMOP/338 PARSWL/ZI0 KERIGZR00 WAMPY/32
IK4ADE B4 NPQRRITES WHMHW/105 WARGTXi324 JHIKLA I3EVK/356 FASABH/324 KBZNMY/152 WANNHATO
AAPEJBI144 WE2EJY/102 KDNRAG3 s KOEC 14EAT/338 PABDLMIA25 KORQF/330 WAHAI13
JAZKPWM 09 WZHPQ101 MI@GH34 Noaviz2s JAIMLU 1SAFC/AG PeeDBL/A KD20D/328 WaUSWI3RS
JABTHT/282 (R U T-] 40 Met 320 KbHYB I5FLN/348 PYSEG/AST KEZ5/334 WW.IEIB
JASNLN/26E ADSGE106 eters g I WEMHW IBVYV/331 SLOLTIZ4D KZAM/324 WARQUIED
FABCNH2 R [EMIACEY NEAPLA BIVIGRE WaYva I5R1Z538 SMIAKX/RES K 2AROMI0 WAYKHIZAT
JASENB 10 "H4TQUA 7S JAIDFY 102 jm ?;g:g;g rﬁg LH IKBCGOMAZE SM4BOL334 KiJFigaz AASBTIZ20
JE1LES: 216 KB4LCR/100 4840UD/ 103 Halgiss iy IK7G V378 SMEAIX/165 K2LFLan ABSQS/138
WAGHHIA01 JABALRNA14 32 wazUDT IKBBOEGRS SM5CZV/AB1 KPLQr342 KBEMDD/248
NRTNG23 BMBOOG/SAT KEMKI226 KDEM/322

100 0O5F



KESAX/339
KESPO/326
KISEDA21
KBAAD/A51
KaBLY28
KSCSKA
KSFJ/E70
KAGO/33a
KSHYR/43
K5JG/344
KoJWIas|
KEKILA342
KSMDW/136
K5PC/326
KSUR/A52
KEVM. 338
KEYY/A67
NASW/3G3
NF5Z/300
NNSO/222
NSAX/318
NSDDT/A20
NSRZZ/212
N&TC/336
WRBS5IGF/294
WISA/241
WhHSE/392
W5GJra64
W5LJI/336
WaLLU/B2Y
WHREA/345
WERJAL7
W5VIW/326
WsYDA/328
AABGK/252
KB&CLL/328
KCBESLA 89
KDePY/a44
KisYB/2Q2
KJaGR/274
KeCJ:193
KBEX{7358
KBGAK/350
KpLL/352
KoMA/361
KBHRMM/342
KBAN/36E
Keloiare
KB62X5/338
NGEW/350
NQBEN/S3t
N8&Cadz
NeAHL/236
NeAHV/324
NeDJIMAIZ
NEDX/363
NEMG/344
'WABF/333
WABGFE/IS?
WAGBNKQ/203
WABSDR/334
WASWZOZ9
WJBO/329
WEAN/344
WHCSH315
WBEJ/353
WEEL /MBS
WHFAH/328
W6JRY/347
W6LOC/348
WBNZX/A30
WePBI/IsE
WESHY/309
Wall5iad4
WEVUN/302
WBWKE/ 02
WeYOrasd
WEZKM/354
AATQICIR51
KATBSD2%
KB X326
KEZULRA30
KITWr21g
K7EG333
K7EHI/330
KZHPH/141
K7ZRr348
MRZF/320
N7EF/335%
N7RO/350
WAZKNK/336
WATUTM/312
WYAM/345
WTFPi332
WTHRA/MA3R
WrOM/354
WTLZA/48
W7ZH334
AABFPi201
RABD/ 230
KFBvVXi198
KT8X/151
KBBLI2S
KBOSGA4Y

DXCC Notes:

KBCX335
KBLJG 344
KARTL/AG0
NV3N/32s
NYBELS02
NeMC/ 336
WABCXU148
WABVDC/321
WRENVASRS
WBBIP/328
WACHA/M33
WHCT/361
WBEVZrise
W3ILC336
WaLIQ/329
WHMHW/291
WBRCM/353
WaSEY/358
WaxDia30
WEXM341
KASCFD/350
KBI0C/338
kMIG/318
KBaR/333
KIBWCQ/344
KeEC/327
KeEHP/23Y
KBaPN/S3
KGEM/360
KOZXG/334
NGYE/280
N9AB/350
NSALC/31
WASCVKAZG
WBeJBH/283
WOGSE275
WOAQISST
WoBB/322
WoILA/IS0
WALJR/339
WOLNQ/EE
WOMP/I26
WIOTENTT
WaTY/33s
WaZWH/339
HAZIGR/310
KBAURMA21
KBRIGA3
Ke02/332
KYSAI46
KRBUR/I54
K@C3/338
KORN/327T
KOGBVIA4s
KEVZR/329
MEEP/204
NIGG/352
NYEV/335
NACWR/S3D
NODXQ/1E2
NAEHF/164
NAIWL/315
WOIZV/i255
WOKZV/348
WMHK/A12
WoML/2a4
WEYVALIZTY

Phone

CT4MHI328
CU2AX/320
GH4HSI3
DEICE329
DF3UB/R26T
DF4PL/331
DJ2Y113T
DJ4ZB/340
DJENY346
£J928/346
DK2BL/350
QKAIF204
OL4Fvr297
OLSKGAIST
OLARH/31
044857345
EATIY/A43
EA4G2/315
EABNB/328
EATLQ/I3Y
ERGSIS
F2VX/346

F2YS/MW2338

F3EJ/256
F3EGf288
FsLIM/328
FBNTV/319
FECQUAAZ0
FEDZU/B35
FEFWW/330
FEGEA/I30
GBTXF/319
G3UML/3SE
G4ADD/332
G4PTI326

GOO00FA130
GM3BQA/IES
GW3CDP/3?
HBQADF250
HEIAQWI44
HBYAZD/332
HK5DDS/267
HTBE/343
12BVG340
121AUf332
12J8B/331
faLPA/R4s
I2YBCr342
I3EVKAS
J3FOM/253
MEAT/33%
ISAFC/I39
(5FLN/47
BV Vi331
ITETI/328
ITKX 5329
18IX0/534
laryw/az1
I8KNY/538
18RIZ/333
1aUVP/202
IK1AQDR/325
IK4ADE/ 164
IK5GLU/A1
{K7CJv/328
|K8BQIE/ 322
(KACNT/330
IKAAGU/330
IKQGPR/346
IN3AHS/187
ITOGEAN 362
JA1ADN/3S?
JATBK/A63
JATJTRIZZ
JAIRWE/346
JA18DV/333
JATSIVAT0
JALSVPIas2
JAZAH/34G
JAZBIL/3Z5
JA2ZGHO/A3
JA2JRG/3ZT
JASAFRI348
JASKWZIIG
JAAAFTI349
JA4DUDZ2T
JASAQCASA3
JASIU341
JABCDA/I1G
JABVA/334
JATAQR/I41
JAZARDYA43
JA7BAL/S12
JATFS/337
JAZFWR/330
JATHMZI334
JATIL/342
JAZOP/332
JATXBGMA0G
JATZF335
JABADCY3SZ
JABALB/ISS
JABIXM/340
JASBMP/341
JAICGEWIISE
JAADWYA38
JE2URF/331
JEACHA/269
JE7KHL/ 129
JETHOHM37
JF2WXSf275
JH2UVL/328
JHIHTD/ 228
JHZNRE/328
JHBJBX/32T
JK15AI7286
JNISACH 84
JPINWZ/317
JR1ARK/308
JR1BLX/338
JRICVV/i254
JRIFYSAT
LA4HF/346
LASLT/274
LAIFFAs288
LUAMEES323
LX1WE/238
LX2KQ327
LEZ1HA/S2?Y
OE1PPC/R27
OE2GKL/345
QE2W]L/329
QETXMH/A20
OK20B/335
ONSFU/339
ONBXAM4LG
QZSEV/B41
PAZSWL/230
PAIDLM/324

FAGHVF/331
PYRTF/337
PYSEG/33Y
SMBAKX/255
SM4BOIIRY
SMsCZY /361
SM&DQC/a47
SMECVXi34s
SMBMSGZ66
SMaAJLIIeD
SMENFA/169
SPSB2/328
SVIAGQMETY
SvBJE/Z8Y
UA4RZIa24
UYsXE/ZB4
VE2GHZI319
VEIBA/347
VEIGMT/351
VEAGS/A352
VEIHO/338
VE4BJ/340
VRELK/348
VKANLAZE
VKINS/331
XE1L/338
KEAZLW/326
YS1GMV/338
ZLIAASR4T
ZU1ALE/ 342
ZL1AMO/331
ZPSFGSA15
ZPEHSE/21¢
Z5RACPIT40
ZE6A00/326
4XEYYI204
AATVIZ3G
AF1U/317
KAILMR/266
KB1A/159
KE1KQATS
KXIT/177
K1ER/335
K1RAW/344
K1ST/337
K1TKLA5Y
K1WYX/310
N1FBN/324
N1FNN/210
“WATAYSI1E
WATEHK161
WA1G/333
WA1GSV287
WB10TO/215
WB10QG/335
WB1HHF/231
W)18/206
Wa1Dizé
WWIN/A47
WW1IV/253
WZ1R/267T
W1BYH/292
WIKNT/125
W1NM/333
W1T5P/315
WIWRAN/s2?
WIYN/273
AF201331
AGEZK/Z8G
KB2JGZ/200
KB20Z/303
KC2Q¥318
KC2QF/305
KD2Q¢208
K2EWB/337
KEHWE/I36
K2UFW/348
N2JJB/298
N2PKP/173
N21J5i250
WAZBDP/301
WAZUSAZ25
WB2ABL/278
WB2AQC/A15
WB2RAJ/302
W2INE/190
WzORA/ZZT
K3BEQ/336
K3CK317
K3HP/303
NJ3H/324
N3AKD/A11
NSCWP/333
N3FAS/256
N3GEM/ 168
WRA3E/328
W3AP/342
WIHCWI34
AAJEL/2G)
AD4BY/236
AG40/238
KC4GKYa3
KEAYDMAZT7
KN4BN/325
KN4F322

KN4MN/291
KO4PYi137
WYAF/334
R4BBFI351
K4HJE/353
Kt Di324
KAMEZ/345
KAMZU/330
K4SB/334
KAXH/338
NAMM/351
NAPWO/201
N4SLU/RS1
WAAETN/32¢
WhA4ILM/ 332
WAAMCZ /288
WAAMME/I0?
WA4QDM/228
WH4CSK/S310
WB4PUD/2D4
WB4QNP/344
WR4RAFZ/337
WD4GDZ/28e
WF4W/336
WM4D/285
WT4L/300
WLAYF/240
W4HNK/322
W4KHW/331
WaMBD/335
WaRAra14
W4ZCB/ 328
AABBT/300
AB5QS/135
KASBWLY183
KBSCIAS312
KCEW.I/E15
KOSM/274
KESPO/az2
K5FJ/365
K5G0/296
K5{Z/335
KBHYB/287
KEIM/327
KS5JW/351
KGKLA/BIB
KEMDW/135
KePC/326
KSTSQia32
KSUR/I49
KEVNJ/333
K5YY/a54
NASW/331
NTSC/327
NSITG325
NSKZZ/212
WASHWB/320
WBSIGF/247
WotJlf334
WatLu/azr
WELYD/I24
WBRJA/G1S
AAGGH/2EQ
KBOCLL/328
KCRESL/189
KEBFVi268
KsDQ/333
KSEX0351
K6MA/349
KeRF/352
K6RMM/d42
KBRN/348
KsU0/211
K&ZX57338
NGEW/322
NS6C/342
NIBT/286
NBAHU/336
MeAHV/334
NECFQ/270
NBDJIM/326
NBDX/348
NENIG/310
WABBYA/250
WABCLG/2113
WABF/333
WABWZ(O/339
WEAN/332
WEBAF/367
W6EL/361
W6FAH/326
W6LQC/348
WeSHY/305
WeY(/315
WEZKM/354
AATQQI248
KA7BSD/313
KB7YX/326
KC7HS/ 244
KE7UL/az7
KF?5H/320
KTEG326
KTEHI/330
KTHPH/138
KYTED/308

NB7N/320
NG7./342
NYEF/333
WATKNK/336
WATUTM 231
WATYGE/R268
WI7FF/332
W7ING/348
WiMB/AST
WTOM/B50
W7UZA/I3R
KARD/229
KGECH/320
KFavX/198
KNBGOO/281
KEBL/31S
KaBh/a15
KBUSGA47
KaCx/aag
KELIG/344
KSTL/330
NUSZ/30%
WABVDCY154
WDEBNVA/GZ4
WaCBA/I23
WalLC/as2
WaLiQs32s
WaMAW/336
WaMHW/169
KBILN/323
KBYOQICA33T
KDSGN/321
KS9R/333
KoBWQ/344
KaDXOra4s5
KUET/318
K9EHP/232
KYEMG/R74
KBGPN/3a1
KesM/348
KBZKG/ 526
NGIE/269
NQ9G/281
WARCVK/333
Wh9JBH/283
wOes/224
WeBB277
WHHUW05
WaLAMIB0
WoLNQuad 1
WERZW/267
WeZWH/337
KAQGJPM/251
KAONNF/a22
KBUG/A25
KSZ33z2
KYBA/341
KOBLUIR/354
KADEQ/298
KQGSV/338
KallR/267
KV ZR/328
NY@V/221
NEDXG161
NGIWL/144
WOFQV/250
WOYMH/345
WaYVA222

CW

DF2PY310
DFAcB/32a
DFaZWr214
DJSDAZ0
DKSPR/333
DKBNC311
DL1ES/318
DLAFCH33
DLYWL/335
EASNB/308
F3AT/337
F35G/23%
BRFFONRTT
GBNKC/287
GETXF/328
G4BWPI
GRAGKHN52
GMAPPE/293
GM4REN/203
HBSAKB/228
HL5AP/1B0
NBWI/314
HMUP1B3
IYRL/332
H4EAT/330
BIYWrig1
(KECGOL308
TKTCJIV87Y
JATBRI335
JATDFG/2B0
JATITRIZ208
JATMDK/ 335
JATSDVR90
JATEIVR05
JATSVPIE20

JAZBL/A32
JAZEJI/283
JARGBO/G2E
JARIRGIZY
JAIKWZ/312
JAABTD/2TE
JAS5IUE20
JALNLN/268
JABNQT 144
JABVA/333
JATFS392
JA?FWR/318
JATHMZ 334
JATILE26
JATXBG/ZB9
JASBMP313
JanDWY/ 328
JETGTAMBRY
JESCHA/TS
JETHOM/ 327
JERWXB/222
JGILGM2T0
JHZRMLY 318
JHRUVLA10
JHBBCGEA 41
JHBJBX/304
JHBUGL/158
JI1CQA/229
JIZKXK/274
JK1SAl263
JMIPTAM 39
JNSSAGR2TS
JP1BJA/IZE
JR1ARK/293
JRIBLA/315
JR1FYS/335
JRIMLU/313
LABGI273
LASLT/318
LASFFA/294
ON4ACG/2a1
ONSTW 297
PA3ABHI298
SLOZGE329
S5LOZZI/238
SMSAIXM 6
SMS0QGA31
SMEBZE/270
SMECY X337
SMEMSG 275
SM@EAJUA38
SMAGDBI159
SMONFA/218
UA4HZA T
U¥sXE/2Da
VE1BLX/a32
VEIMQ/332
VEILDT/3Z6
VKAINL316
VKING/331
ZL1AMO/27T
ZL3G0ase
ZPBJCY/208
AATACH 74
AF1UR21G
K1ER/244
K18T/332
KATKL208
NATR/335
N1FNN/22§
WAIFCN/288
WAIG/INE
WA1GESOZR3
WB1DQG/z04
WE1B/263
w5124
WJ1D/232
WWIN/197
WZ1R/256
WIBYH/272
WITSP/301
W1YN/286
W1YRO/Z288
KC20F250
KelFLas?
KaLugy1ar
K2UFM/334
Netsrzas
WARLSA232
WBZABD/I1S
WB2AQCA76
WazRAZ24
W2HPG/149
KN3P/262
KV3Ji2es
KIGGN/142
N3AKD/290
WH3ESz4
WTIP/182
W3AP/336
WAEVW333
AA4EL291
AB4ZD/13%
KGAGKY 222
KE4YR/185

RO4PYri7e
KV4F/at
KaJLD3TA
K45B8:287
K4X /328
NAMMI33E
N4RUM/288
N4UCJ)/189
WALLLIM/329
WASLLPVI248
WB4CSKA28
WELE/317
W4BFR/334
WaJTL/3
WAMPY/331
WANGX/163
WAUSW/135
WAW./335
waxQ/301
ARSBTI308
AASTN/224
KBEMDL/204
KDEM/253
KESOB/253
KESPO/265
K&G0MR32
K&HYB/269
KSKLAMZIE
K&PC/s1g
K&6TSQ/930
KsUarasy
KEVNJI/243
KEYY¥ia34
NFSZ/2as
NSTC/31T
WBSIGF/215
WHLVD323
KJGGR/Z43
KBCJ/158
KBLOTa34
KBUOH189
KBYTr230
NGEW/321
NQBMN/G22
NSBC/333
NeDJM/32s
NEDX/288
WEAN/ADL
WEFAH/296
WEWKE /288
RETUL/209
TEHI260
K7TED/21%
K7ZR/334
NR7TF/318
MNE7.J/334
N7EF/333
N7RO/MA26
WATUTM/220
W7LR/336
WIMB/326
W7TLLGC/330
AABFP/164
KBBL/AO3
KaBN/2Ag
KBLJG/333
KBMNG/236
KaTL/283
NEMCra28
WOMHW274
WASEY/ax
WAXM/328
KM9G/294
KaBWo/3ad
HOEC/270
KOSM/185
KAZXG/S10
WAIMJT/169
Wwoas21
WaBB/201
WapH/329
Wal'T/aza
WwalLA172
WILNQ/328
WaTY/331
AlG/322
KGO0
KBRAUK/154
KBAG322
KSoMiats
KeDEQ310
K@GUG322
KOIIR/243
KAVZRI317
NEQP/33
NIGH24
NOIWL/270

RTTY
DF3ICB/155
DL7YWLI2i20
G4BWPHBC
HBORFS/140
IKBCNTH 74

JATDFQ39
JATHGY/243
JA3DLE282
JABKWZI244
JABADQ/3G
JHBIBX/213
SMBCY X252
SMEAJUMC
2L3GCV184
ZP5JCYM143
K18TA75
W1BYH/ {48
WB2ABD/248
WBZRAJ 180
KNIP/204
WAAMCZ/210
WAAMME/ 134
HKEBPO241
KEKLA/86
WBSEY/312
WASCVK/139
WalT/z08
KYBANTS
NGIWL156
WOML235

Satellite

QE3JISH T
VE18LX/150
KDEPY20%
KREBH190
KAQQ/M133

160 Meters

GABWP/A3T
4EAT/133
IT9ZGY/156
OEBKE/N36
CZILO/aY
SMECVX/AT3
SMEAJIIN 54
ZL3IG/1as
K18Tr52
K1ZM250
NR1R/ATZ
WEBAYN/165
WaAP/243
N4MM/123
NBOX/151
WY SX/136
KYQA/M65

80 Meters

DE3CE/153
DK1FW/183
G4BWP/251
HBSAZOM 16
4EAT/289
JA1SDVHME3
JAZEJIS2T
JE1CTAR00
JIZKKKA10
JRIBLX/126
QESIMDAS7
ON4ACG/187
QNSTW/115
OZ1L04264
SLOZG/1ES
SMBGV X280
SMPAJILI294
ZPSFGEM17
ZPSJCY/ 138
KC1KQM 76
KRG 51
NR1Rs25%
WB1DQC/147
WWIN/M14
WINH/322
WA2LISAM03
WR3E/ 165
WaAP/281
AAGELST1T
K45B/145
KAXGr1581
N4MM/i215
WF4G/113
KBsCIAN 25
KEPCH ST
RETSQ209
KEDTHE4
KEMA/35
NEDX/z20
WEZKM/145
KZEG211
KTEHI 116
WPSLEATS
W?ZIN76
HBBL/129
KaTLA12
KDACNA 19
KBGPNA1D
KIZXGA20
WaYSX/204
KBOGR213

KYQA/196
KACS217

40 Meters
DF3CRI255
DK1FW/192
G48WEr308
MB9AZO123
HBwWI/252
4EATIZ22
JATADN/ZEE
JA1SDV/215
JA1SIViz4s
JAZBL/ZAT
JAREJIM75
JATZP/ 18
JABIXM/ASL
JE1CTANRS
JG2LGMAsa
JIZKXK/ 143
JR1BLXA IS
OEsIMD/190
ON4ACGE/227
ONSTW/181
OZ1Lon
SLBZG2Y
SMECVX/I28
SMBMSGA36
SMOAJL3H
ZPSFGSH s
ZP5JCY/243
KITKL/135
NR1R/318
WA1G/152
WE10QC1 18
WWIN/{153
WZ1Riz09
WIBYH/181
WA2USA/16
WazAQCH 22
WB2RA148
WR3EI231
WaAP/322
ABSEL211
K45B/204
N4MM/278
Wr4G/188
WAWLI238
KBsCiAs148
KESPO/128
K&5HYB/1ES
KEKLA/258
KsPCizes
KeT5Q/219
NF52/198
WBSIGF/134
WaLLU/AA1
KeDT/260
KEMARAT
NEDX/264
WEZKM/173
KE7ULA12
KYEGA T2
K7EHIM 27
W7SLB/18S
K8BL/186
KBTL33
WEMHW200
KDICN/125
KSEC/HE0
KeZX G237
wopB/15
WaYSA/223
KBOG/285
KSOM/1 26
KONRM34
KBQCy201
NOIWLA1TY

10 Metors

CX4HS/302
DF3CRIE1IE
OF3UBHEE
OJ4ZBr311
Dic1Fw2a2
QKIEG/HT3
ESATIA0
G4BWP/315
HBIAZON 61
t1iBwi/tes
4EAT/326
JAIDFOH g9
JATMDK/268
JA1SDVIZEE
JA18IVW2T4
JAZBL/ZS1
JAIDLE/15T
JATTPI118
JE1CTALI16
JE2URF/227F
JEACHANT0
JH2UVL 228
JHBJEX/ 184
JI2KXKA37

JNISAC/TT2
JRIBLX/2TO
JRIMLU249
QEGIMD/2T2
ONSTWr244
GZ1L0/30
SLaisr269
SMEBZE/T72
SMBCVX/ER1
SMEMSG/239
SMRAJU/329
LPEFES240
ZPSJCYI29%
KX1Ti134
KiRAW/217
K1ATKL/135
K1wvx/130
NR1R/325
N1FNNA161
WATEHK/26
WA1GH237
WEB1DQC/R84
WWIN/I135
WZ1R/191
WI1BYH/175
AFR0/257
KB2JGZ/199
KkD20D/128
K2ARDQI33)
N2PKPA173
WA IBAMG62
WBZRAJ/190
W2INE/190
K3BEQ/SI0
N3GBM/168
WH3E285
WT3P/194
W3AF/3ZB
AAAUF31
KB4h/330
k453254
KaXG/23%
MaMM/330
N4PWGE201
N4SLU/151
WALMCZ/ 169
WALMME/244
WALQDM/134
WR4G/284
KB5CIA/225
KOsM/201
KESPOQI26R
KSHYB/232
KSPC/273
KSTSOYa5q
WBSIGFN33
walLJli1az
WHLLLY290
KCSESL/189
KBDT/299
KEMAS261
N&DJMI13t
NGDX/280
WASBYALEQ
WABF/201
WBEJN/130
WESHY/214
WBZKM/278
KETULN3?
®7EGI62
KTEHI205
WTSLB/250
KAHDA40
KFBYX/167
KBBN/231
KBLJG 282
KBTL/191
WHCBA/M40
WEMHW/178
WBWE./183
KDACN/ 192
KIE(C/236
KAGPN/226
KBZXG/287
WOas208
WaBBM27
WaWHM/324
WIYSXa23
KBRGRTS
KaCs/ea2
KODEQH257
KBIRAN 7T
KGOS
NIEBG/286
NAWL/ 141
WBRGFV/168

& Meters
SMTAED/ 125
SMYFJEA 2R
SHSEE/128

*Gorestions to
a previous
manthly listing.

During the past year, the DRCG application lorm fias changed substantially. The changes hiave besn made to provide informalion necessary for proper processing of the application. Okder forms in
uireulation don't ask for all of the information required. The DXCC Award Application MSD-505{194) is the current torm, and the proper form to use for all new and endorsement applications, including

&-Band DXCC.

Becausa of the problems encountered witt missing Inlormation from oldar applications, these appiicailon forms are no longer acceptable for submission to the DXCC Dask. Beginning August 1, 1994,
only MS0-505{194| or later will be acceptad, Use of older forms may result in applications being returned without actian,

L
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TARU Reps Confer in Miami

Miami’s ever-popular Tropical Ham-
boree gave Amateur Radio representatives
from seven countries of North America and
the Caribbean 4 reason to gather on the first
weekend of February, und an opportunity to
compare notes on matters of mutual interest
and concern. This yeur™s was the second such
meeting—otficially hilled as a joint area
meeting of TARU Region 2—and it again
proved to be a good investment of time for
the participants.

'Those present included TARU President
Richard L. Baldwin, W1RU, and JARU Sec-
retary and ARRL Vice President Larry Price,
WIRA. Attending tfrom JARU Region 2
were Vice President Tom Atkins, YE3CDM;:
Secretary Pedro Seidemann, YV3BPG:
Treasurer Steve Dankerley, VP9IM; Direc-
tors Frank Butler. WdRH, and Guillermo
Nunez, XE1NIJ; and Assistant Area Director

Noel Danawa, 9Y4NED. Also present were:

representatives from the [ARU member-so-
cieties of Canada, Mexico. Bermuda, the Do-
minican Republic, and the United States.
Among the topics discussed were:
international Amateur Radio Permit.
An IARU effort is under way in CITEL. the
ielecommunications arm of the Organiza-
tion of American States, to create a mecha-
nism for Amateur Radio operators that
would be similar to the [nternational Driv-
ing Permit (IDP}. The IDP enables a driver
having a license {rom his home country to
operate a motor vehicle in otber countries
without the need for additional paperwork
in each one. Such a system for radio ama-
teurs would reduce the burden on national
administrations. and would be a great con-
venience for international travelers.

CITEL  Restructuring,  Until  now,
CITEL was simply a conference that met
vccasionally so the member states could
discuss dnd coordinate telecommunications
policy. A new constitution will elevate
ITEL to the status of a permanent com-
mission within the OAS. IARU Region 2
has long been an invited participaut in
CITEL meetings, and it is expected that this
relationship will continue. However,
CITEL's expanded role may well requite a
higher fevel of IARU activity,

ITU Restructuring. President Baldwin
called the attention of the group to the
modernization of the International Tele-
communication Union (TN and the need
for a larger group of experts qualitied to
represent the IARU at 1T conferences and
meetings. In general, the accelerating rate
of telecommunications development in the
waorld requires 4 greater expenditure of time
and money on behalf of JARU in order to
keep pace.

102 0O5~=

Regivn & Finances. IARU Region 2 is
funded by dues paid by its member-societ-
ies, calculated on the basis of $0.07 per li-
censed radio amateur in their respective
conntries {and #ef on the basis of the num-
ber of members in a member-society}.
Region 2 maintains separate funds tor the
Defense of Amateur Radio and tor the Pro-
motion of Amateur Radio, setting aside 5%
of its income for each fund. {The ARRL
pdys Region 2 dues of about $44,000 per
year, which represents the majority of
Region 2's income. Needless to say, every-
one who works on behalf of Region 2, as
for IARU itself, is a volunteer: the budget
only covers such expenses as postage.
printing, telecommunications, travel, etc.}

Region 2 News. Fred Laun, K3ZO,
devotes many hours to the editing of this
bilingual {English and Spanish] publica-
tion, which attracts many compliments.
Three issues are scheduled for 1994,

IARU Monitoring Svsiem. Mark Allen,
WJI7X, has had to resign from the position
of Region 2 1ARU Monitoring System
Coordinator in order to accept a career
advancement opportunity. Mark’s contri-
butions to the smooth functioning of what
is sometimes called the “Intruder Watch”
were noted with appreciation. A search is
under way for 4 successor,

Region 2 Conference. Arrangements
were reviewed for the next conference of
[ARU Region 2, to be hosted by the Radio
Amateurs of Canada in Niagara Falls,
Ontario, September 24 through 30, 1995,
The organizers have selected a site that of-
fers a variety of hotel accommodations to
fit the varying tastes and hudgets of the con-
ferees.

OSL Bureaus. In some countries, there
are multiple QSL bureaus soliciting cards
from overseas umateurs. This creates great
confusion and increases the risk that cards
will not be delivered to their intended
recipients. Various ways of reducing this
problem were discussed.

Thanks to Steve Dunkerley, VPSIM, for
supplying the minutes on which this report
is based.

AMATEURS IN INDIA JOIN FORCES

A historic juint meeting of members of
the Amateur Radio Society of India (ARSI)
and the Federation of Amateurs and Radio
Societies of India (FARSI) was held in
Bombay on July 4, 1993, Building on the
spirit of cooperation between the two orga-
nizations that has taken hold recently, after
two decades of <eparate cxistence, the
meeting reached agreement on principles
to guide 4 merger of the two into a single

entity, the Amateur Radio Society of India,
this being the name of the older society and
the pne that is recognized by the 1ARU.

FARSI is to function as the Western
Regional Centre (WRC) of ARSI, with
headquarters in Bombay, The indiar QSL
Burean has been vperating in Bombay
under joint sponsorship for the past two
years. A national magazine, Ham Radio
News, is to be published in Bombay by
ARSICWRC) under the editorship of
FARSI founder Saad Ali, VU2ST.

Under the terms of the merger, FARST's
assets, programs, and liabilities remain
with WRC, and WRC is guaranteed repre-
sentation on the ARSI Managing Council
for a period of six years or three election
cycles, whichever is earlier. The establish-
ment of additional Regional Centres in
other parts of India is envisioned.

MNoting that the merger helps to
strengthen Amateur Radio in India, ARSI
Vice President Sahruddin said: "We wish
to record our appreciation to OM Saad Ali
for his contribution of far-reaching impor-
tance to the Amateur Radio movement. We
congratulate him and his team, individu-
ally and collectively. for this gesture, Maj.
Haveli Ram, VU2HV, une of the founding
members of ARSI in (953, equally
deserves our thanks for having been re-
sponsible in reaching this milestone and for
having come all the way from New Delhito
partictpate in the meeting.”

SEANET CONVENTION

The Bangladesh Amateur Radio League
hosted the 2tst SEAnet Convention on the
weekend of November 19 through 21, 1993,
in the capital city of Dhaka. SEAnet meets
daily at 1200 UTC on 14.320 MHz and has
served as a “watering hole” for the radio
amateurs of South East Asia for more than
two decades. The netenjoys & well-deserved
reputation for contributing to international
understanding in its part of the world, in the
finest traditions of Amateur Radio.

The 1994 SEAnet Convention will be
held the weekend of November 11 through
13 in the Malaysian coastal city of
Malacca, under the sponsorship of the Ma-
laysian Amateur Radio Transmitters’ Soci-
ety { MARTS). Think you might enjoy meet-
ing radio amateurs in a sumewhat exotic lo-
cale? Contact the Organizing Committee
for SEAnet "94, Sangat Singh, 9M258, Sec-
retary, ¢/o MARTS, PO Box 10777, 50724
Kuala Lumpur, West Malaysia.

Thanks to JARU Region 3 Chairman
David Rankin, VIRH/VRE3QV. for assis-
tance with this report.
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FM

Conducted By Brian Battles, WS10
QST Features Editor

A Wilderness VHF/UHF FM Protocol:
Your Comments—Part 2

¢ A ham friend gave me a copy of vour
February 1994 FM column A Wilderness
VYHF FM Protocel™ by William Alsup,
NaXMW. It should be of interest to many
members of the Appalachian Trail Confer-
ence and ['d like to excerpt from it in the
neat edition of our magazine. Hand-held
transceivers are touted as one “safety pre-
caution”™ in hiking the Appalachian Trail.
Not the ideal yet, because of the limitations
you mention, but a proposed wilderness
protocol is a step in the right direction, [
look tarward to reading the responses you
publish and if we're able to helpinany way.
please let us know.—Judith Jenner, Editor,
Appalachian Trailway News, Harpers
Ferry, West Virginia

& 1 fully support the proposal in February
QST. Qur Linville Gorge Wilderness on the
Pisgah National Forest is delightful to see,
but horrible for FM communications. At
1400 feet deep and (2 miles lang, it’s ap-
propriately called the “Grand Capyon of the
East.,” We have difficulty getting out with
our hand-held radios unless there’s a mo-
bile unit on the rim, ['11 be happy to do what
I can to help spread the word throughout
the agency, if the protocol is adopted by the
amateur community, However, [ think it's
more important to get the information to
the users.—Phil Kromer, NAKOZ, Supervi-
sory Forester, LS Departinens of Agricul-
ture Forest Service, Grandfather Ranger
District, Marion, Narth Carolina

¢ [ read the FM column in February QST
and 1 think it’s a swell propusal. Even
though I don’t have my Tech vet, I speuk
with some experience. F'm 12 years old and
just got my Novice ticket a tew months ago.
My farnily und [ are frequent hikers and
campers in the Adirondacks State Park here
in New York. Accidents can and do fre-
guently happen, and the suggested times
seem very much in order. Although I've
only been a ham for a few months, | feel
that it's & wonderful hobby and 1 welcome
any aspects of it that improve the safety of
the community and my fellow hams, A
major part of bam radio is emergency com-
munication. These help to protect the com-
munity and the ham, so 1 encourage your
proposal. The only thing [ suggest is that
hams could monitor the national simplex
frequency at 6 PM. At this time of the
evening, hikers try to rush down the mouan-
tain ar trail and this is when acceidents hap-
pen, such as tripping or falling. What you
had to say. however. was well thought out,

a

Y ~
DOM'T WORRY ED, | BROUAHT
MY HANDHELD RADWD 0O WE
CAM CALL FOR HEWPT

well presented and well organized.—
Nathan Herrmann, KB2QPU, Scotia, New
York

¢ 1 just read the February ST FM column
on backcountry communications on 146.52
MHz. | think it’s a great idea. [ go out on
my Honda FourTrax every chance I get, and
there have been times when L couldn’t reach
any of the local repeaters. Fortunately,
there haven’t vet been uny emergencies
where I had to contact someone. 1 have
146.52 in memory on my hand-held, but
never thought of it as a calling channel.
Now [ wili. Thanks for the article,-
Clinton. VE7ZKNL (packer VE7KNL@
VE7CW)

¢ [read the February column and agree with
it totally. I'm a 17-vear-old high schan| se-
nior, and 2 meters is the onty amateur band
[ have equipment for. ['m about 10 miles
from the Ocala National Forest; | often go
backpacking there, and I carry my hand-
held transceiver. There have heen tany
times that I've communicaled with uther
amateurs in the forest while [ was in the
forest, too, ur in my shack. [believe in good
communication between amateurs in the
forest and those able to help when needed
or just to pass the time while trekking.

Before I was licensed, [ was injured in
the furest; luckily, I had a friend there to
help me. Now that I'm licensed, I refuse to
go anywhere without my radio.—Ropert
Nestved, KD4LOR, Ocala, Flovida
& [ read with great interest Bill Alsup’s ar-
ticle on a wilderness VHF protocol. | just
passed my Technician test and ['m waiting
for my call sign. One of several reasons |
decided to become a ham is hecause 1 do
wilderness river touring and desert canyon
hiking and I've ulways wanted to have the
ability to communicate in an emergency or
10 help others.

I'm 66 years old and take my wife (who
is handicapped on my six- to seven-day
river tours. I usually have at least another
manned raft for security, but it would be
better to be able to get help quickly, if nec-
essary. What I planned to do before T read
the article was to find out the locations of
repeaters and the nearest hams, write to
them to inform them that 1 would try to
contact them with my hand-held trans-
ceiver for practice, and keep them abreast
of my progress. Maybe some hams on the
wilderness fringes will enjoy chewing the
fat with an out-of-towner,

In 1964, I was with a group of Sierra
Clab backpackers climbing Mt Brewer.
One of our party developed pulmonary
ederma aud couldn’t hike any more. We had
to look for a ranger’s cabin and hope he or
she would be there to call in a chupper or a
mule. It took us more than a day to do so
and the ranger did have a transceiver.

We should inform backpacking and pad-
dling magazines of this protocol. Perhaps
those vt us whao read Q57 can test the pro-
cedure to work out any “bugs.” [ commend
Bill Alsup for writing the article and I'm
willing to he part of any group that takes
the time to check out the protocol and even-
tually intform other wilderness fravelers
about if.

[ agree with the protocol, but "1l have
trouble watching the clock because that
used to be one of the signs of civilization |
tried to get away from. Perhaps a wartch
with an alarm will work to aim for selected
times of monitoring, For safety reasons, |
understand that 1 can’t have it both ways!—
R. Kurt Menning, Gualala, California
& 1can personally attest to the difficulty of
making contacts on VHFE ham radic from
mountainous areas. In the past two sum-
mers. ['ve made wilderness trips to the
Sieera Mountain Range in California, and
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between Mt Jefferson and Mt Hood in
Oregon.

Bill Alsup is correct to say that wilder-
ness uperators and nearby hams must coor-
dinate contacts at well-known times on an
established frequency. I agree with the
three-hour intervals and the five-minute
listenintg/ealling period. I suggest that the
contact times be imodified: One should be
at noon, when wilderness operators usually
stop for lunch; and by using three-hour
spacing, we alsu try to make contact at 9
AM, 3 PM and 6 PM. My ides gives one
more vontact time and baving the last
scheduled contact time at 6 PM is hetter
than 4 PM because more people are likely
to be stopped tor the day by 6 PM—P'm
often still hiking at 4 PM.

| heartily endorse this proposal. Bill
Alsup has brought forward an idea that will
enhance the safety of Amateur Radio op-
erators in  the wilderness.—Ethan
Schumacher, N7WNC, Portland, Oregon
¢ 1 entirely agree with Bill Alsup’s pro-
posed VHF FM protocol. | go backpacking
and although I haven’t reeded emergency
communications in the wilderness, I'd like
to know it’s available, Perhaps there’s been
a time when | was in 4 critical place and
could have helped sumeone, but [ wasn’t
listening.

[ take my hand-held radio when [ know
"1l be in an urea with repeaters orf traveling
with another hams. I"ve tried to monitor
146.52 MHz continuously, but even with
the battery saver feature on, the result is
dead batteries. When hiking, I often lose
track of the time and a five-minute window
might be too short. Perbaps 15-minute win-
dows instead?

What about HE? T always take along a
small 40-meter CW rig. The success has
this rig been outstanding! [ encourage hams
to take HF into the wilderness. How about
attempting communications at [ PM and 4
PM daily on the QRP calling frequencies,
7040 and 7110 kHz. A simple CQ would
suffice, and backpackers and the people at
home could participate. To reduce the
weight and size, T use a small homebrew rig
with a VFO and a crystal filter, in a plastic
box withasimple antenna, luse AA cellsin
all the equipment I take so that if needed,
they can be swapped between the HF radio,
hand-held rig, flashlight and so on. Those
are my thoughts on the matter. This season
| intend to listen 10 146.52 at the supgested
times.-—Mike Herr, WAGARA, Ridgecrest,
California
9 This sounds like an excellent idea to me.
The primary reason | got into Amateur Ra-
dio was because | do a [ot of hiking in the
Cascades and a radio link in case of emer-
gency would be tmportant, I'm a member
of an outdoor club called the Cascadians
and Id like to bring this protocel idea be-
fore them,—Duncan McRayvde, KB7S0X,
Zillah, Washington
O 1 think the Wilderness VHE FM Protocol
is a terrific idea. I'm 4 backpacker on the
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The Proposed Wilderness VHF FM Protocol suggests that hams announce their
presence on the national simplex calling frequencies at 10 AM, 1 PM and 4 PM (local
time) for five minutes each period. Comments have been received that support this
protocot, and broadening it to add 7 AM and 7 PM, to ereate five calling windows.
each five minutes fong, every three hours beginning at 7 AM.

The responses also pointed out the need to get word to alpine groups, Bay
Scouts, wilderness rangers and so on. Please help spread the word so that the
protocot can be effective for this summer’s hiking season. I'll be happy o coordinate
comments, suggestions and experiences with this protocol, or on the general sub-
jectof Amateur Radio and the wilderness.—William Alsup, NEXMW, 1120 Ashmount

Appalachian Trail through parts of Vir-
ginia. [ feel a lot safer now, having pussed
iy Technician license exam, and 1 don’t
worry as much, knowing [ can get help if [
need it. [ live near the Trail and will moni-
tor 146.52 MHz on those hours. ks great to
be part of ham rudio.—8ob Matney,
KE4IVE, Bluefield, Virginiu

Let’s Do It!

There appear to be a lot of ontdoors ex-
plorers among the ranks of hams. Of the
replies, support for the Wilderness VHF
FM Protocol proposed by Bill Alsup,
N6XMW, has been almost unanimous.
Because this is a voluntary and, by its na-
ture, self-coordinating activity, there’s no
need to wait for a pronouncement that it has
someone’s official “seal of approval.” All
vou have to do to participate is tune in on
uny ham band’s well-known simplex fre-
quency (52.525. 146.52, 223.5, 446.0 or
1224.5 MHz). The protocol also suggests
listening at the top of every hour for five
minutes, when possible,

According to Chairman Tom Anderson,
WWS5L, the ARRL Public Service Advi-
sory Committee (PSAC) plans to discuss
this protocol, with the idea of possibly sub-
mitting it to the Leagune's Board of Diree-
tors for official endorsement as a recom-
mended voluntary operating technique.
There’s no need for you to wait to put this
plan into action, though. Interested hams
can form HF nets and share packet bulle-
tins to further refine cperations, Mean-
while, if the Board elects to adopt this pro-
tocol us un  officially recommended
procedure, however, it should help spread
the word throughout the ham community.
This could lead to a cuurdinated etfort to
publicize this service—and perhaps recruit
a few more new hams. An officially recop-
nized system can be promoted to reach
members uf various organizations and
readers of publications for backpackers,
campers, hikers and other outdoor sports.

Contact your Division’s PSAC repre-
sentative and tell him what you think of this
protocol and whether it should be presented
to the ARRL Board of Directors for official
endorsement (see the ARRL Advisory
Committee roster in April 1994 25T, p93)

To syachronize this nationally, let’s
give it a “kick stact” with an inaugural test
run on Saturday, May 21, 1994. This pro-

vides time for most hams to see this issue
and spread the word; it avoids Mother’s
Dray weekend; and it coincides with the
ARRL 30 MHz Spring Sprint, which may
mean a few extra VHF ears in “them thar
hills” to join in. Be sure to fisten first—if
this is a successfnl test, it may blow a lot of
unsuspecting simplex operators off the
band! (T wonder it hams in Asia would hear
anything if 100,000 US amateurs called CQ
on 146.52 all at once?)

Between this topic and the *Dream Rig”
survey that appeared in March, I've never
seen o much mail for this column. ‘Thanks!
Now it's time to shut off my word proces-
sor and get packed for the.trip to Dayton; |
hope you'll stop by the ARRL booth and
say Hellol—WS/0 LN

New Products

AMTOR/PacTOR SOFTWARE

¢ The latest release of BMK-MULTY multi-
mode software hy M. ). Kerry, G4BMK, is
an advanced standalone package for
Amateur Radio operation on AMTOR,
PacTOR, RTTY and CW, with an ordi-
nary RTTY terminal unmit. such as an
HD-3030; AEA PK-232, CP-1 and CP-100;
Flesher TU-170 and TU-470; HAL §T-6,
ST-3000, ST-6000, CRI-100 and CRI-200;
Kantronics KAM and iInterface 1I;
Dovetron; FSK-1000, etc. No TNC is
needed because the data-processing fune-
tions are performed by the software run-
ning on a PC. Version 3 is 2 major rewrite
that the developer claims dramatically im-
proves PacTOR performance with a unique
Multipath Compensation feature. It now
also incorporates z logger with an inte-
grated call sign data base for online access.
The retail prices are a5 follows: Base com-
munications package, including AMTOR,
RTTY. CW and logger $95; Base package
plus PacTOR $145; Basc package plus
Extended Audio Package, including audio
spectrum analyzer {tuner) and reception of
HF WEFAX und S5TV $140; Abave pack-
age plus PacTOR $175; PacTOR alone $50.
Steve Schnedler, AC4IW, Spheretron/
Schnedler Systems, 25 Hastwood Rd, PO
Box 3964, Asheville, NC 28813; tel 704-
274-46406.




Washington Mailbox

Conducted by John C. Hennessee, KJ4KB

Regulatory Information Specialist

Our Spectrum: Technical Standards—Part 1

The most sacred aspect of all Amateur
Radic is its spectrum. Without it, where
would we be? A main goal of the ARRL is
to preserve existing amateur spectrum
and, where possible, obtain additional
spectrum for amateurs. This month we’ll
examine the Amateur Radio band alle-
cations and associated frequency sharing
requirements.

Q: Where are the Amateur Radio
frequency bands listed?

A: In Part 97, Subpart D—Technical
Standards. Section 97.301 lists the spe-
cific authorized frequency bands for each
class of license. It breaks them down fur-
ther by International Telecommunication
Union {ITU) Region. This makes more
sense if you open your FCC Rule Baok to
Subpart D of Part 97. (If you have the
Ninth Edition, Second Printing, it’s on
page 212.)

QJ: Who decides
amateurs get?

what frequencies

At International and national regulations
govern the operational and technical stan-
dards of all Amateur Radic stations. These
regulations also outline sharing require-
ments, Without these controls, chaos
would reign and the various services
would collide,

The ITU operates on an international
level and the Federal Communications
Commission operates on a national level.
The ITU is an agency of the United
Nations and plays the vital role of divid-
ing up the range of frequencies for all
ocation by the telecommunication au-
thorities of other countries to services in
each country. The [TU, headquartered in
Geneva, Switzerland, sets the pace for
telecommunication worldwide by broadly
defining telecommunication services
through the development of international
Radio Regulations. The US has a respon-
sibility to make roles consistent with these
international agreements. Once the inter-
national allocations have been decided.
it’s up to the FCC to decide the best way
ta allocate frequencies to services using
them in the US.

Q: What are ITU “Regions”?
A: Por convenience in organizing fre-
quency allocations for the various

services, the I'TU has divided the world
into three administrative regions. North

Region 3

Region 3

Figure 1—The ITU divides the world into three administrative “ragions.”

and South America and the adjoining
waters comprise Region 2 (see Figure 1).

Q: What's this about sharing the ham
bands with others? I thought they were
“ours”!

A: Amateur Radio is one of many radio
services vying for pieces of the radio spec-
trum. The broadcasting service is another.
To accommodate them all, the interna-

tional and national regulatory agencies.

place certaio services together, taking into
consideration the priority of each service
and compatibility factors. The result is
that, in maany instances, we share bands
with other services. How we share the
bands depends on our status. [t can be
primary. secondary or exclusive.

Q: What are the sharing arrangements
an the HF bands? What’s meant by
primary, secondary and exclusive
status?

At There are few exclusive allocations in
the international Table of Frequency
Allocations, and there will be fewer as
time goes on and the needs of new
services force new sharing arrangements.
The Amateur and Amateur-Satellite
Services have worldwide exclusive use of
parts of the 40, 20, 2nd 2 meter bands and
all of the 17, 15, 12, and 10 meter bands.
(Technicailly, the TTU does not regard
these as exclusive allocations because
they are shared by two services, Amateur
and Amateur-Satellite. Amateurs regard
the two as 4 single service, since we are
licensed to operate in bhoth.)

In Region 2. amateurs also enjoy ex-

clusive use of parts of the 160 and B0
meter bands, the remainder of the 40, 20,
and 2 meter bands, and 6 meters.

In the US, we do a bit better: non-
ainateur stations are not authorized in the
lower half of the [60-meter band, or in
any of the HF or VHF bands (including
222 to 225 MHz).

In all of these bands except 30 meters
and the upper half of 160 meters,
amateurs are primary, which means that
even in the shared bands we have as much
right to operate as stations in other primary
services. Primary stations are supposed to
avoid causing harm{ul interference to one
another,

tn 30 meters, the upper half of 160
meters, and most of the bands above 420
MHz, amateurs are secondary. This means
that we must avoid causing harmful inter-
ference to primary services, and we must
aceept interference from those services.

Q: Whydo I hear shortwave broadcasting
stations in the 40-meter band? They
wreak havoc with my Q505!

A: Although many allocations are the same
across the three ITU Regions, there are dit-
ferences. The most glaring example is 40
meters. In Region 1 (Europe and
Africa) and 3 (Asia and Oceunia), only 7.0
to 7.1 MHz is allocated to the amateur ser-
vice; 7.1 to 7.3 MHz is allocated to broad-
casting, Because Region | and 3 amateurs
have only 100 kHz of spectrum on <4
meters, they must squeeze many operating
modes into that spectrum. The ARRL and
the IARU are working to make the 40-meter
situarion better for amateurs worldwide.
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(: hear Puerto Rican stations operating
phone between 7.075 and 7.100 MHz
Isn’t Puerto Rico in Region 2 and
shouldn’t KP4 amateurs be operating
phone further up the band?

A: FCC Rules state “Phone and image
emissions [in the 7.075 to 7.100 MHz
segment] may be transmitted only by
stations in ITU Regions | and 3, and by
stations in ITU Region & west of 130°
West longitude or south of 20° North [ati-
tude [97.307(F {113].” This means that US
amateurs in Puerto Rico, the TS Virgin
Islands, Alaska and Hawaii, for example,
mday operate phone and image in that
segment because of interference from ad-
juining I'TET Regions. The phone subband
in the mainland US uiill starts at 7.150
MHz.

(): Whataboutthe fishing beacons I hear
on 160 meters?

Ar In Region 2, any interference they
cause to amateurs operating below 18350
kHz is illegal. Above (850 kHz in Regian
2, the band is shared. The ARRL Monitor-
ing Svstem notifies the FCC of its obser-
vutions of unauthorized operations for
possible enforcement action.

{): Why do I hear foreign amateur oper-
altors using voice below 14.150 MHz?
The phone band starts at 14.150 MHz,
doesn’t it?

Al Yes, itdoesinthe US, but certain coun-
tries have no wude restrictions. Canadian
amateurs, for example, may operate any
made on any authorized frequency. The
segment 14,112 to 14,150 MHz is some-
times culled the “foreign phone band.”

¢ What sharing agreements exist on
amateur bands above the 222 fo 225 MHz
hand?

A: The amateur allocations between 420
MHz and 24 GHz are secondary, Above
24 (iHz. the general pattern is that we have
narrow. primary allocations adjacent to
wider. secondary allocations. In the past,
military radars were the heaviest users of
these shared bands and we’ve coexisted
pretty well with them. Now thera is grow-
ing pressure for spectrum for new com-
mereial uses, which raises new sharing
problems—for exampie, as discussed in
last month's Q57 editorial.

{: What restrictions apply to 70 cm?

A: Amateur stfatus is secondary to the
Covernment Radiolacation Service in the
70-cm band (420 to 450 MHz). Hams must
tolerate interference from and can’t cause
interference t¢ these stations [97.303(b)].
In Cunada, 420 to 430 MHz 15 not avail-
able to amateurs Between 4200 and 430
MHz, US hams are secondary to fixed and
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Figure 2-—Operation from 420 to 430 MHz is not allowed in the area north of Line A and

south of Line B.

mohile services and no operation is per-
mitted north of Line A [97.303(f) 1) and
{2)] (see Figure 2). The FCC has ullocated
portions of the 421 o 430 MHz band to
the Land Mobile Service within a 50-mile
radius af Buffalo, Cleveland and Detroit.
The reallocation wus hased on the prox-
tmity of these three cities to Canada.
Amateurs south of Line A in these cities
may continue to operate as long as inter-
ference isn’t caused to other users { 2. 106,
US Footnote 230].

- A 50-watt PEP output power limit ap-
plies to amuteurs in this segment near des-
ignated military bases in New Mexico,
Texas, Florida, Arizona, California, Ne-
vada, Massachusetts. Alaska and North
Dakota [97.313(f) and 2.106, US Footnote
7|. See Chapter 5 of the FCC Rule Book
for details, Last, amateurs can’t cause in-
terference to government und nongov-
erament stations in the 449,75 to 450,25
MHz segment [97.303()(4)].

& How about 33 cm?

Az US amateurs are secondary to govern-
ment radiolocation (radar) service and
hams can’t cause interference to and must
aecept interference from those stations in
the 33-cm band (902 to 928 MHz)
[97.303(b)Y]. The saine principle applies
to industrial, scientific and medical {ISM)
devices [97.303(g1]. Amateurs must ac-
cept interference from microwave ovens
on 915 MHz [2.106. US Footnote 215] and
we can’t cause interference to und must
accept interference from Automatic Ve-
hicle Monitoring Svstems (used to track
automobiles electronically}, which are
operating in many large cities in the Y04
to912MHz and 918 to 926 MHz segments
12.106, US Footnote 275]. The ARRL has
tiled a petition to secure an amateur pri-
mary portion of this band. Amateurs in
certain parts of Texas and New Mexico
can’ttransnit onthis band [97.303(g)2)).

See Chapter § of the FCC Rule Book for
details.

() It sounds as though hams are really
restricted on the UHF bands. Is there any
chance that the FCC will fake them
away?

Az There are restrictions on the amateur
LIHF bands because hams share these
bands with other services. It's important
for amateurs operating there to recognize
this, without detracting from the enjoy-
mment of operating on the band, Nothing is
“for sure.” but the Amateur Radio service
has a proven history of being good shar-
ing partners and this has long been to its
henefit. '

Q: What are “band pians”?

At Another aspect of sharing the bands is
voluntary band plans. Although the FCC
Rules set aside portians uf some bands for
specific mades, there’s still a need 1o fur-
ther organize amateur bands among user
groups by “gentlemen’s agreements,”
These agreements usually emerge by con-
sensus of the band nccupants and are sanc-
tioned, but not mandated. by member-
societies of the International Amateur
Radio Union, such as the ARRL. These
agreements allow many modes of opera-
tion to be used by amateurs in a given
bund. The detailed buand plans can be
found in the FCC Rule Book, the ARRL
Repeater Directory and the ARRL Oper-
uting Manual,

In the next installment of this column,
we'll discuss emission standards, trans-
mitter standards and type acceptance, Stay
tuned.

Questions in this column have been pre-
pared by ARRL HQ and are typical of those
asked of ARRL Directors, section leaders,
HQ staffers and the FCC. input for future
columns can he sent to John Hennessee,
KJ4KB, at ARRL HQ. IS



The World Above 50 MHz

Conducted By Emil Pocock, W3EP*

Sporadic-E Mapping

We have become increasingly sophisti-
cated in our use of sporadic-E propagation on
50 and 144 MHz, Double- and triple-hop
paths on 30 MHz, including at least several
North America-to-Europe band openings, are
now expected occurrences during the late
spring and summer months, Sporadic E
reaches 144 MBz as many as a dozen times a
vearin the US, most notably in June and July,
when contacts in the 2000-km range are com-
mon.

Many of these openings are shori-lived
and difficult to predict, but there are warn-
ings. Many VHPers have gotten into the habit
of watching the 10-meter band for signs of
E-skip and then following the maximum
usable frequency (MUF) upward until it
reaches 30 MHz and higher. Others monitor
one of the low-band TV channels (2 through
6) urreliable commercial stations in the 3 to
160 MHz range. Some enthusiasis have
rigged up squelch-driven alarms and even
nore sophisticated devices to provide instant
warning of the presence of sporadic E any-
where in the VHF bunds, These simple meth-
ods are easy and generally effective ways to
discover the elusive openings, but more so-
phisticated information can be extracted even
from casual observations

Determining Sporadic-E MUF

The patchy bits of ionization responsible
for sporadic-E propagation exhibits an MUF
that can be calculated when the frequency and
path length of any E-skip signal ts known.
This can be done from a formula, but a pre-
pared chart makes the chore much easier,
Once the MUF and the midpoint of a known
signal is plotted, it is easy to predict likely
openings un 6 and 2 meters. The entire proce-
dure, including a handy MUF chart, is ex-
plained in more detail in “Sporadic-E Propa-
gation at VHE," in April 1988 QST, pages 33
to 39,

Here’s how this on-the-fly analysis might
work. While having a cup of coffee in your
Oktzhoma City radio room early on a June
morning, you hear a contact on 10 meters
between Kansas City and Pittshurgh. In-
stantly you recognize that the distance. about
1250 km, indicates that the MUF must be just
touching 50 MHz. You guickly plot the cun-
tact on a map and determine that the path
ntidpoint is over central Indiana, Knowing
that the maximum possible single-hop spo-
radic-E distance. about 2300 km, occurs at
the MUF, you predict where 6 meters will be
open by drawing a 2300-km diameter circle
around the central Indiana midpoint. Any pair
of 6-meter stations on opposite sides of the
circle should be within E-skip range. Thus.
the band ought to be open to central New
England from your location. but yvou hear
nothing on the band. A quick CQ on
30.125 MHz results in a contact witha Wl in

*Send reports to Emil Pocock, Box 100, Leba-
non, CT 06249, Leave voice messages at 203-
642-4347 or fax 203-665-7531.

southern New Hampshire. She mentions you
are the first DX station heard on the band that
day—and you know why,

This technigue is commonly used to catch
the more elusive E-skip openings on 2 meters.
The MUF-path length reiationship indicates
the MUF reaches [44 MHz when 50-MHz
contacts shorten to less than 700 km, Youcan
determine these hyperactive sporadic-E
regions by plotting the midpoints of short
6-meter contacts. Then it’s un easy matter to
plot the likely 2000-km-plus 2-meter paths
using the same path tnidpeint. In practice.
these general procedures can be time consum-
ing and confusing, especially when the bands
ftll with stations and there appear to be sev-
eral sporadic-E regions active simulta-
neously.

E5-PROP Computer Mapping Program

Now there is a guicker way to do this
analysis using ES-PROP. a computer map-
ping program written by Jim Roop, K@BIL. The
program opens with an ouotline map of the
United States and adjacent parts of Canada
and Mexico. You enter the geographic end
points and frequency of any sporadic-E sig-
nal path. The program shows the path as a
great-circle line, determines the distance,
midpoint and MUF, and then plots concentric
¢ircles carresponding to the extreme points
of likely paths at 50, 144, und 222 MHz (when
lower than the MUFY as well as at the MUF
itself,

The accompanying figure shows a simu-
luted ES-PROP screen. The display began by

entering two end points, corresponding to a
50-MHz contact between Stoux City and
Memphis. All of the graphic information,
path length {560 km}, and MUF (168 MHz)
appear immediately. The inner 560-km diam-
eter circle indicates the end points of other
possible 50-MHz paths using the same active
sporadic-E region. The second circle shows
the limits of E-skip paths at 144 MH7, jost
below the MUF. Thus 144-MHz contacts be-
tween western North Carolina and castern
Colarado, for example, shouid be possible.
The 168-MHz MUF circle appears as well.

The initial path end points are entered
using a mouse or the keyhoard, When using
the mouse, # window automatically shows the
grid locator position to six places as you move
the pointer around the map. You simply elick
un the two end points and choose 50, 144, or
222 MHz from the graphic menu helow the
map. Six-place grid locators can be entered
manually via the keyboard. Keyboard entry
has the advantage of allowing you to enter
any frequency. not just one of three amateur
bands. This is very useful if you are using TV
channels, the M broadcast band, or some
other nonamateur trequency.

The progratn can display several mid-
points simultancously, which is a4 boon in
real-world conditions when several active
E regions can be distinguished at one time.
ES-PROP will also automatically plot the
second midpoint along a multi-hop path if an
existing active region fits the criteria for a
likely first-hop midpotnt. The display makes
limited use of color to plot the concentric

Quit Eliminate curves Clear map

Pradict path = k' h= 105 km

Path length : 550 km

MUF far maximum Sporadic E single hop (2300 km): 168

50 MHz

144 MHz == = == 02 MHz =——

A simulated ES-PROP screen, showing a 50-MHz sporadic-E contact between north-
eastern Kansas and southwestern Tennassee, along with circles representing possible
end points of 50, 144 and 168-MHz {MUF) paths (the outer circle, made with a dotted

line. indicates the MUF).
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cireles corresponding to path limits at the four
possible frequencies 130, 144, and 222 MHz
and the MUF). The E-laver height is assumed
to be 105 km, but that can be varied from 953
ta 115 km.

System Regquirements

ES-PROP rtuns on an iBM (MS-DOS)
compatible personal computer with at least
an EGA display card and an RGB monitor.
Memory requirements are modest, A mouse
is needed to make use of alf the functions, but
necessary data can be entered from a key-
hoard. The program ran very smoothly and
yuickly on my 486/23-MHz machine without
4 math coprocessor, zlthough fim recom-
mends the extra chip, Loading and starting
the program are straightforward.

Obtaining a Copy of ES-PROP

You can obtain 4 copy of £S-FPROP 1.1 at
no cost from the ARRL Bulletin Board (203-
066-0578) or by sending me a formatted
MS3-DOS compatible tloppy disk, a self-ad-
dressed mailing envelope and snéfictent post-
age for return, If you prefer, send a request
with $5 and [ will provide the disk and post-
age. Please specify a 3.25-inch or 3.5-inch
disk with formatting specifications. The disk
includes the executuble program, graphic
files and an ASCIT file containing a brigf
operating manual. The program is cupy-
righted, but it may be treely copied and dis-
tributed, so iong as no profit resubts.

Many thanks to Jim Roap for writing this
wonderful program and making it available
fo interested amateurs. lim would like to hear
from those who try it out and he is willing to
offer help for those who encounter problems,
Countact Jim Roop, K#BL. PO Box 253,
Allegan, M1, 49010,

ON THE BANDS

VHF aad UHF activity reached an expeacted
sgasoital low to February, There have been no
reports of sporadic B or extended tropospheric
upenings. but stations across the northern half
uf the IS and southern Clanada were treated to
inore than a wesk’s worth of gurora Juring the
manth. Buch i the activity focused on
144 MHEz. but as always. aurora was worked
widely on all bands from 30 (0 432 MHz,

Aurora

Geomagnetic storms rarely last for more than
twy ur three days, but the geomagnetic field
persisted at minor storm levels for a week be-
tween February 7 and 13. The mid-latitude geo-
magnetic A index averaged 34.5 vver the 7-day
periad, while the K index reached as high as ©
on the 7th and 8th, in spite of the unusuai dura-
ttan of the disturbance. upparently oniy siztions
dvrass the northern tier of states and suathern
Canaduy found uny auroral propagation. The hest
days were February 6 to 7 and 10t 11,

Revere geomagnetic storms happen oaly
rarely, perhaps no mare than once or twice a
year. Thus, alert operators were delighred dur-
ing the afternoon of February 21, when the
K index suddenly rose to 7, initiating a rare
severe starm._The first reported contacts were
made shottly after 2100Z and auroral conditions
lasted until at [east 3500Z on the 22nd. Several
stations reported that auroral intensity dimin-
tshed brietly between QU3 and 03004,

wost of the reports came trom the eastern
half of the vountry, Stations as fur south as EM73
{WAWDH), EM64 (KAZDRH/4) and EM36
IK5YYY) warked nto the auroral vn 144 MHz.
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San Hutson, K3YY, made 48 QS0s in 21 grids
as far east as FNO3 (about (400 km) and west
to N®I.L in ENOS. Bill Perry, KC4YO (EMT353,
had 15 Q50s as far as NTEL/1 (FN42), about
1450 km to the northeast. Bill also heard a num-
ber of VE3s, but could not work them through
the QRM.

New England and New Y ork stations worked
widely into the Midwest and upper South on
{44 MHz. Among the 30 Q50s in my log were
stations as tar west ay Missouri, lowa and
Minnesota, including K X (EN35) at about
1675 km, Mark McMillan. N7ELI/1, worked two
dozen siations and 17 new grids, includirg
KWOA (EM48) at nearly 1730 km for his best
DX. Ron Kiimas, WZ1Y (FN31). worked
1570 km west to KWBA (EM48) and south to
KC4YO and KAZDRH between 0445 and
D500Z, just us the aurora was dying out.

The daurora was just as exciting from the
Midwest. Darryl Petersen. KD@PY (EN41)
rirade W) contacts in 34 ditferent grids between
2200 and (3002, including WI1XR and W1IR
{hbath in FN42), 1600 km to the east, and K3YY
to the south, Darryl’s last aurora contact was as
late as 0547Z. Don Dunbar, WEPN (DNTM,
heard his propagation alars go off after QU00Z,
but did not get his 150-W brick and two Yagis on
the air until D107, Don heard strong auroral
signals from Minnesota, [llinots and Wisconsin
during the following two hours, and worked
WDACIM (EN25)and KYVGE (ENS2) foranew
grid. Dave Bostedor Jr, NENQS (ENT2), listed
WBIWHQ (EN45), VE2ZUG (FNO8) and
VE2CTT (FNOT) ammong the less common grids
he worked.

Reports of 222- and 432-MHz activity were
aparse, Jim Roop, KGBI/B t ENT2), founid K4QIF
(FNO7Y on 432 MHz and heard WARWZG
(ENE1) running a series of stations, Jim notes
that crowding around the calling frequency
made it difficuit to make additional contacts.
it's encouraging io hear that a aumber of sia-
tions were actuaily on the band, 4s « great deal
more eneld probably be done un 432-MHz
aurora.

Aurcral-E Reports

Several stations observed what appeared to
pe anather rare instance of (44-MHz auroral-E
propagation during the February 21 and 22
aurora session. WZ 1V reports working KAQIEC
{EM6E9) and others around 0400Z with strong,
clear 8SB signals, indicative ot auroral-k propa-
gution. N7TEN/] also heard KBOTEC with a dis-
tortion-free signal during his 04322 contact.
KC4YO observed a brief 2-minute period
around 03002 when WZ1V and W3EP/1 lost
their Doppler distortion aud came through with
pure CW notes. Finally, WOPN hooked up with
WASMSFE (EM79), 1700 km distant, with nearly
clear SSB signals at 03587, Did anyone else
vhserve this phenomenon?

YHF/UHF/MICROWAVE NEWS
New Threat to the 2300-MHz Band

Dave Sumner, KI1ZZ, outhned the most re-
cent threat to amateur use of the UHF spectrum
in his April "It Seems lo Us...” column (see
April O5T, page 9). Whether we will lose avcoss
ta soiue portion of the 2300 1o 2210 and 23%to
2450-MHz ranges we now share with govern-
ment radielocution services, and under what

This Month

May 4 432-MHz Sprint

May 14 402/1296/2304-MHz Spring
Sprints

May 21-22 &Q-MHz Spring Sprint

May 21-22 Good EME Conditions

condition, is still to be worked out, but now is
the time amateurs can have the most influence
an the decision-making process.

The ARRL is formulating a response to the
National Telecommunications and laformation
Administration plan to achieve ('ongressional
mandates an spectrum reallocation. The ARRL
staff could use your help, especially in provid-
ing the kind of hard data that will make con-
vincing arguments concerning amateur needs in
the 13-cm band, Amateurs need spectrum space
tor weak-signal work, satellites, television,
repeaters and madern data modes, but the
guvernment wants specific information. The
initial respunse period ends May 11, 1a prepara-
tion for a meeting between government and com-
mercial representatives in late June, There will
be further opportunities tor comments as the
FCC unnounces specific reallocation plans, but
we cannot afford to wait until the band has al-
ready been claimed by commercial users,

UKSMG Sporadic-E Contest

The United Kingdom Six-Metre Group runs
its annual 50-MHz contest on June 4, DOUD to
24007, The contest is open to 6-metre and
6-meter cperators around the world. Exchange
signal report and grid locator; UKSMG mem-
bers also exchange their membership number.
Score 2 points for each contact with a UKSMG
member and | point for all other contacts, Mul-
tiply contacts points by number of grid locators
and then multiply that total by number ot differ-
ent DXCC couniries worked for the total score.
The same contact may count for both a country
and u locator,

There are separate classifications for the
United Kingdom. Europe, und the rest of the
world, Apparently, North American single- und
inulti-operator entries compete together tor the
“rest of the world” section trophy. Send entries,
postmarked no later than July 7, to CIiff Ihell,
G110V, UKSMG Contest Manager, The Corner
House. Church Road, Mortimer West End,
Reading, Berkshire RG7 2HY. England. Offi-
¢ial entry forms can be obtained from the same
address, but they are not required if zll neces-
sary information is contained in the [og and sum-
mary shzets.

The UKSMG contest ¢an provide several
cxcellent opportunities for North American sta-
tions. Because of achange io the traditional date
for the ARRL June ¥HF Contest, the two events
viincide this year. Six-meter contacts can count
for both contests! During Tast year's June VHE
contest, a number of 138 and Canadian 6-meter
contesters made Furopean contacts viasporadic
E. It could easiiy happen again, especially as
hundreds of Europeans will be un the band for
an intense 24-hour operating event.

The UK and Buropean calling fraquency is
30,200 MHz and Buropeans spread themselves
out mech more so than Americans, Last year,
muny trapscontinental contacts were lost be-
rause US stations crowded the lower part of the
haad. Spread nut! The 50.100 to 50,125 MHz
DX window should be strictly lett ciear for
working DX stattons, Culling CQ blindly in the
window should also be discouraged, ag other LS
stations may be hearing DX even if you are not.
Several US stations proved that calling (4 to-
watrd Burope high in the band proved much mare
sucuessiul,

Jordan on Six Meters

The UKSMG also announces a special
f-meter DXpedition to Jordan, May 29 to June
26, using the call sign 1Y 7SIX. A 1eam of expe-
rienced English and CGerman 6-meter operatars
will ugse s JOU-W rig and a 6-element Yagi on top
of aa Ammat hotel (KM71), 130) feet above the
geound. Expected operating frequencies were



not announced, but the team requests exchanges
he limited 1o call signs and signal reports. The
aroup will operate a beacon with the same call
on S(LG75 MHz and witl monitor the 28.885-

MHz liaison frequency. There is a small chance
thut Notth American operators can contact
Jordan via E_, hecause nearly every June, the

hund has opened to the Mediterranesn area. QSL
ta Paul Simons, G4CCZ, Westwood, Faris Lane,
Woudham. Surrey KT13 3DJ. England.

144-MHz Standings

Twe-meter band standings are compiled each March 1 for publication in May. At least 10 states worked are needed for inclusion. To ensure that the standings
reflect recent activity, updated information must be submitted within the pravious two years. Stations dropped for lack of recent reports will be reinstated with

a current update. It is not necessary to have worked additional states or gnds, but pleasa confirm

your continued activity at least every two years. New reporting

tarms will be supplied with an SASE. Coiumn headings are: call sign and state, US states, DXCC countrles and grids warked, and bestferrestrial DX in kilometers.

W1JR* MA 50 22 183 2304 WALMVI®  8C 50 27— 2498 WABMGZ™  CA 50 B1 346 3778 WBBYFE/AQ IN 33 4 44 2486
K1FO" GT B0 —- 98 e KKANO* SC 45 11 103 2092 WABPEV*  CA 50 86 -~ - WASLWS W 33 2 135 (950
WAIOUB* NH 41 -— 185  — K4sAw NG 43 41 183 = KSHXW" A 49 32 318 - WBIGKA 1L 33 2 121 -
WAAIM" VT 41 B 143 2042 WA4PCS  KY #H 2 - —_ KEAAW® A 47 20 185 1760 NICUE IN 33 2 103 2300
KZLMEA®  CT 36 14 143 2075 WesUS* FLo 4G — 222 e NEAMG®  CA 32 — — KDaTH W3 11
NTAIS MA B4 4 3z 2380 WE4K Ky 40 2 154 1860 KBOXY* CA 21 8 — ave4 AABAC Wl 25 2 402 1800
N1GDP ME 33 4 139 2480 W4HHK TN 40 — - — WASIZ CA 18 4 &F @ - WASPWP W 23 2 106 1400
WIRIL MA 32 — 96 2264 KACKS GA 89 5 216 2400 NERAM.} CA 16 4 102 - WDIBGA Wl 14 2 44 1462
WAGKT M 32 82— - WBAAXQ AL 38 1 208 — KIFJMGB*  CA 16 & 51 1360 NZgU Wi 14 1 41 1550
W3EP/1 CT 31 & 128 g0z WBADBB VA 39 — 170 2600 KB8IGC CA 12 3 50 NSLAG L 13 3 48 1781
WIEJ NH 31 e e WD4APY  GA 39 - 160 - WERXQ CA 11 - M - WD9TAB W12 2 26 1300
KIFWF MA 30 3 — - WALNG GA 39 — &7 -
KISF MA 29 1 - K4QlF* YA 39 2 e WTHAH®  MT 50 70 377 8027 KalEL MO B0 64 368 -
WATAYS  MA 27 3 - - WBGXOM GA 38 1 170 WAZEYM* WY 47 23 150 - KBOHH* KS 80 282 -
WAILOU.  ©T 25 ~— -— 2812 WD4AHZ ~ FL 87 7 206 2486 W7JF* MT 4% — = = WORT" K5 60 17 18D 2857
WIPLX ME 24 2 8 @ — W4ISS GA 37 — .- 158D WYRY AZ 44 - 189 - WORWH* MO 50 44 .— 2288
KDioU CT 23 2 66 1630 NA4| GA 35 31194 — N7WS AZ 39 18 — 2180 WOHP" MN 50 &0 -
WATHYN Rl 19 — &8 NAKWX vA 34 2 107y — K7IowW* NV 30 & 136 KaDAS 1A 48 2 32 —
KWy cT 12 2 4z - KBINR FL 32 3 186 2700 WATGSK 1D 24 2 151 3032 NoLL KS 46 . 302 2359
NI4Z* FL 32 5 135 3058 NJ7A UT 24 3 86 1778 WOHHE CO 45t oLon -
KeGAL" N 80- 59 401 - WDAMGB  FL 32 7 71 2180 WIYOZ WA 17 2 64 3495 WEFY MO 44 — 214
W2PGC*  NY 50 10 90 o WDAKPD  NC 31 2 108 2349 NO7K" NV 18 3 93 2098 wagp KS 44 - 180
N2WK NY 38 3 {62 22ve° KIFJMM  FL 30 - 133 WASWZ7 A7 42 - 18 - Kacd MN 44 & . 28830
w2UAD WY 38 3 120 2300 NaMM VA 29 5 130 WATQEU WA 10 2 52 2279 WAGBWE ~ MN 43 -~ 147 2560
WA2FUZ*  NY 38 {0 102 WD4FAB  FL 28 1 106 2158 KBGXT MN 43 8 a0 —
NBZT NY 88 - 46— WBANFS VA 25 2 50 800 KBBHZ* Ml 50 20 184 1914 walz 1A 4z 2 208 2445
We2BLY NJ 37 3 180 2510 AdgH TN 16 — 42 850 WBBPAT*  OH 50 34 123 1758 KOFQA MN 42 1 4
WB2CUT © MNJ 37 2 e e WD40 VA 13 1 35 888 WBWVM® WV 45 20 {10 e WODFK MO 41 2 198 2025
K20VS NY 36 4 101 280D KU8Y Ml 30 2 198 {gan KWaA MO 41 2 182 2200
wvac NY 32 4 121 - K5YY* AR 60 30 406 2370 WASED] QW 39 2 178 2208 WaARAP 14 41 2 10B 22562
NaLIV NY 30 3 63 — WBSIGF* AR 50 32 275 2850 waioT MI 3% 1 80 1850 kBegzG MN 37 2 186 —
WRWGL NY 29 - {10 2000 WSREI M3 50 9 237 KIWKZ Ml 39 e - - WOIJRP MO 38 3 188 2150
WAZBAH  NY 29 8 @4 - WEUWE*  TX 50 ~— o~ KEBFD OH 38 3 163 - NTEV ND 42 9 125 2120
KURA NY 26 2 101 2117 WASVIB*  TX 50 12 WanJA OH 37 2 160 1u34 NBHJZ MN @2 2 119 2092
NZDXP NY 26 - 89 - KEUR AR 48 4 408 WBATGY Ml 37 2 126 - KeZRZ CO 24 2 81 2390
N2DKP NY 28 1 88 @ — KESW OK 47 6 255 2269 WEVQ Ml 37— 92— NaKRX D 20 2 7s 2415
WEVWVT NJ 2R 6 61 2080 W5FYZ LA 44 3 236 2986 WAOUD OH 18 2 70 985 WORCJM™  MN 20 5 57 1796
KCETA NS 18 3 37 - wWsAL TX 42 3 £S5 24B0 NBEVA OH 14 2 42 738 WSOH MN 18 - 48 1150
W5NZS OK 41 — 162 - NaLOT OH 12 — 49 — WABCOD  JA 16 -~ BB -
Kizw* PA 50 61 337 - KASWRG ©OK 38 1 89  — NOCID/E  MN 15 2 50 1550
KBarD* DE 50 18 140  — N5BBO TX 3 — 93 WolD iL 46 -~ 200 @ — WADNTT  MN 12 64 1400
K3HZo* MD 45 20 208 1583 WSDFU Ok @2 2 130 a2 NNGK, IL 45 2 215 -
WaCWG  PA 38 — 230 @ — WABIYX TE A0 e WBI0JR  IL 43 2 208 2153 VESFKX*  ON 41 o - -
KIHTV/S MDD 38 — 152 (470 NSKWB LA 29 2 148 - NIAQ L 42 1 232 1968 VEIKDH*  ON 37 — 156 -
WIRUE PA 38 2 129 2560 AABG TX 291 124 zied weucsy Wi 30 2 163 2082 VEGTA" AB B8 24 141 2425
W3ZZ MD 37 5 208 2223 KBSEK OK 29 1 118 — NOAKG/E Wi 40 5 113 1917 VE4AQ ON 30 2 102 e
KABWSZ* DE 37 & 102 - KESIU LA 26 3 112 2174 WESM IN 38 1 157 1700 VEIMQ® NB 25 2 B4 2600
AEST PA 87 — w5021 TX 23 2 1zs  22E8 waYcy Wl 37 1 1a6 —
WIDGA/S MD 36 — {386 KasmM TV v - T KT R— AL7FS* AK BO am e e
KASKHZ ~ DE 85 2 32 2087 8VIDH 0 40 201 7230
W3OTC MD 36 2 BS
K3KEL PA 34 2 101 2120° --Information not supplied
WASDMF MD 32 4 58 2050 *Includes seme EME contacts
WORSJS PA 24 [ B0 — HEL]
and Brazil, respectively). The author is lwan 9 anyone wha served with the 4th Signal Bat-
S tra ] S Thomas Halasz, PY2ZAH, & broadcast trans-  ialion, 10th Corps in Korea, during 1951 and
y mitter industry executive who’s been & ham  "52, LaVern Smith, KOQZX, Rte 1 Box 3680,
for 20 years and has publisbed more than 130 Poland, IN 4786R,
articles on Amateur Radio in Braziliantechni-  § anyone who was in the “radio gang” un the
PORTUGUESE HANDBOOK cal magazines. Write to Iwan at 1662 Cardoso  USS Los Angeles while in Korean waters from

¢ The first Portugnese-language Amateur
Radto handbook has been published by Edusp

at the University of $80 Paulo, With 633"

pages. it’s about half as thick as the ARRL
Handbook, and its contents are tailored to the
needs of hams in five Portuguese-speaking
countries (including Portugal, Brazil, Angola,
Maozambique and Cape Verde) and those in 13
Spanish-speaking countries, 95% of whom
dor’t read English. Amateur Radio literature
in Portuguese hay been searce for seven
decades, and the Handbook do Rudioamador
has been endorsed by REP and LABRE (the
national Amateur Radio societies of Portngal

de Almeida, Sdo Paulo (4501 3-004 Brazil.
I would like fo get in touch with...

¢ any Amateur Radio vperator who was a
member of the air or ground crew of a B-24/
PB4Y-1 Liberator homber during WWIL, to
setupa B-24 net on HE. Bill Pearce, WIMWO
(LUISNR-Ret), Sccretary/Publicity Director,
Fred E. Weisbrod/International B-24 Memo-
rial Museum, 31001 Magnuson Ave, Pueblo,
CO 81001,

{ any radio amateurs who served aboard the US
Navy carrier LSS Oriskany (CV-34) befare or
during the Koreun Conflict. Harlow Beene,
W3SZSL, PO Box 344, Glorieta, NM 87535,

June 1952 to May 1953. Robert Frie, AA4UH,
#341 Sandberry Blvd, Orlando, FL 32819,
 anyone who has a program and documenta-
tion for a Digicom 64 v 2.0 and 1.50, G, H.
Lunduy., KASGIE, Box a03, Fritch, TN
TH36.

¢ anyone who has a diagram for a Lafayette
model TE-18 grid dip meter, Sam Beverage,
WIMGP, RR | Box 858, North Haven, ME
04853-9719,

¢ hams who are members of Amtrak operating
crews and ham ratlfans in my area. Curol
Larsen. KAYHEA, 129 N th Pl Sturgeon
Bay, W1 54235,
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Packet Perspective

Conducted By Stan Horzepa, WA1TLOU
One Glen Ave, Wolcolt, CT 06716-1442

Internet: horzepa @gdc.com Compuserve: 70645,247

N4QN’s HP-48 Packet Calculator

Al Gerheim, N4ON, of Westerly, Rhode
Island, wrote to tell me about how he was uy-
ing his Hewletr Packard HP-48 program-
mable calculator for packet radio. His story
was interesting to me {and Ldon’t even own an
HP-48), so | thought I'd pass if along to vou,

“You have to be one sick dode {0 run
packet on an HP-4%,...”

So started the packet message from my
cousinJohn Wrobleski, KF4HH, in Ventura,
California. I'd asked him 4 few questions
about the serial interface uf the HP-48 pocket
caleulator and, by the time the message made
the circuit, 'd ironed out most of the bugs.

The Hardware Connection

The concept was simple. When vou vse
the fing-print graphics mode of the culcula-
tor, there’s enough real estate on the
calculator’s screen fora 33-character, 10-line
display. A little sketching indicates that this
i5 plenty of room for the frequency. call sign,
date (sans yeary and time for 10 DX spots. It
this didn’t pan out, [ was prepared to use paper
tape. The menu keys couid cover the basic
functions: connect, disconnect, show DX
{8H/D) and issue 4 DX report. Although full-
featured packet operation would be out of the
question (except maybe for one QS0 on Field
Day). the HP-4R would make a compact.
tunctional DX PacketrCluster terminal,

The interface is wired by connecting the
9-pin connector supplied with the calcula-
tor's interface kit to the TN('s 25-pin
RS-232 connector as follows:

HP-48 INC
9-pin 25-pin
2 2

3 3

3 7

The 9- to 25-pin adapter provided with
the calcutator won’t work because pins 2 and
3 are reversed, The sRECV command works
gxactly as described in the mauual with this
wiring.

'The Software Connection

Sending wasn’t that simple because the
HP-48's version of a carriage return (right-
shift, period} isn’t the real thing. This allowed
for some “character building” until a clever
sohition was discovered: | stole a carriage
veturn off the air, edited it out of the received
string and stored it as the variable got (end of
line). (The command seyuence {34 cHR will
praduce 1 real carriage return, too.) The com-
mand set is completed by noting that cTRL-¢
is equivalent to command $BRK,

The tricks of using the calenlator as a DX
spotter are parsing the poodies out of the
incoming string and using the menu features
to keep the typing to a minimum. The pro-
gram starts by searching the input stream for
carriage returns (real ones), using the sgecy
command, one character at a time. Use this
110 O

logically to prevent time-outs from trigger-
ing the parsing routine. After the carriage
return is found. the next character is read
and discarded, then three characters are read
together, If these three vharacters contain
the substring DX, we have a DX bufletin that
can be parsed and dispiayed. The date is left
blank to indicate that the source wus a bul-
letin and not a reply to sH/D.

If the first three characters are the first
three characters in my call sign, they indi-
cate the beginning of a prompt which won't
be displayed. Anything else can be assuined
to be a response to the sH/p command and is
parsed accordingly, If anything eise comes
in. it will be cut up like mincemeat and dis-
played on the screen (Talk and Asnounce
features can not be supported on the calcu-
fator). 1t’s important to have ECHO oM 50 that
the carriage eeturn following the command’s
echo will trigger the parse sequence.

DX reports are generated with the assis-
tance of the INPUT command. Only the fre-
quency, call sign and comments need to be
entered. Everything else is automatic.

Commanding the HP-48

The menu tunctions 1 programmed are as
follows:
SEND The basic transmit command, [t's
provided in case you have to go be-
yond the preprogrammed commands
or need to change the TNC modes. [t
prompts you for a string, tacks on a
carriage return and sends it to the
TNC. :
This is the guts of the program. It
receives the input stream and filters
out the DX reports. The report can be
in two formats: replies to sH/D re-
guests or spontaneous 13X bulletins
issned by other operators, Talk, con-
verse and announce receptions result
in garhage.
Transmits an sH/D request. Quali-
fiers (like 40) are selected from the
QUAL meny,
X  Prompts you for the DX frequency,
call sign and comments, then trans-
mits them in the proper format.
Issues 1 connect request. The stations
are user-selected from the STN menu,
Disconnect.
Equivalent to cTRL-C, use it to get
buck to the Command Mode.
Prints the entire incoming data
stream on the screen in scrolling for-
mat, The output looks awful, but
used in conjunction with the SEND
command, it gives you the option of
attempting full-featured packet radio,
(John was right—this mode iy
pretty sick, but then again, there are
100 bonus points for one packet QSO
on Field Dayl
Sends a K to the TNC to return to the

REC

sH/D

CON

DIs
SBRK

RALL

CONV

CONVERSE mode.

Some special commands 1 included fol-

low:

TIME Reads the calculator’s clock und
sends the DAYTIME message to the
TNC to update its clock.

F0  Sends Fo BBSWYN to the TNC to ini-

tiate autoforwarding with my local

PBBS, BBSWYN.

Sends a sHfBuck request to the

PBBS. It prompts you tor a call sign,

Sends a sH/asL request to the PBBS.

it prompts vou for a call sign.

The parsing routines in REC are specificto
the formats generated by the NEIR DX clus-
ter and they may have to be revised to accom-
modate uther formats. 1 use an MFJ-1278,
but any TNC should work with the HP-48.
The user should load the variable ¢3 and the
menus STN and QUAL to suit his own needs.

Thanks to the gang in the Yankee Clipper
Contest Club for putting up with me during
the debugging runs. 1 $WLed all those spots
on 40 just so 1 could debug the program!

{The listing for this program is available
from three sources. You may download it
from the ARRL HQ BBS at 203-666-0578,
you may request a copy from the ARRL
server on [nternet (info@arri.org) or you
can get a printed copy of the listing by send-
ing an SASE to HP Horzepa, One Gien Ave,
Wolcott, CT (06716-1442.)--Al CGerheim,
N4QN, | Woodline Dr, Westerly, RT 02891

ANDY FREEBORN, NOCCZ, SK

Packet radio pionecr Andy Freeborn,
NOCCZ, of Colorado Springs, became a
Silent Key on Saturday, February 3, 1994,
Andy was a WW 1l fighter pilot and POW,
who retired Irom the (IS Air Force in the
early "70s with the rank of colonel.

He became involved with the Tucson
Amateur Packet Radio Corp {TAPR) at the
inception of the TNC Beta Test in 1982,
Andy became the beta coordinator for
Colorado and, soon thereafter, helped found
the Rocky Mountain Packet Radio Associa-
tion (RMPRA). RMPRA was one of the
early regional packet radio organizations
devoted to implementing a coordmnated
packet radio network.

Andy was elected to the TAPR Board of
Directors in 1985 and served through 1991,
In 198¥, he took over the reins of TAPR and
served as its president for two vears. During
this time he organized and sponsored the
Eighth ARRL Amateur Radio Computer
Networking Confersnce (1989). He also
arranged for TAPR’s donation to AMSAT
of half the cost of PACSAT (AO-16),

Those of us who had the privilege of
knowing and working with Aady will sorely
miss him as a wise counselor und friend.—
Lyle dohnson, WATGXD. Tucson, Arizona
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Club Spectrum

Conducted By Steve Ewald, WV1X
Assistant Field Services Manager

Genesee County RC Celebrates 60 Years

By William Coule, KBSMBJ
/o Genesee County RC Inc
PO Box 485

Flint, MI 48501

A year of planuning and related activities
culminated in  the 60th Anniversary/
Presidents’ Night Banquet, which celebrated
the Genesee County (Michigan] RC™s 60 vears
of Amateur Radio service, ldeas for making
this special year even more memorable started
to surface as the new board of directors took
office inJanuary 1993, Over about six months,
plans crystallized and the wheels started turn-
ingtoconvertideas into reality, In June, mem-
bers operated club station WEACW as a spe-
elul-event station from its headquarters in the
Red Cross facility m downtown Flint,
Michigan. This commemorated the club’s
being awarded the 1933 Edison Amateur
Radio Award for excellence in emergency
coiumuntcation in response o a devastating
tornado that ravaged the Beecher arez of Flint,
The special-event station netted almost 400
contacts, and operators heard from former
Flint residents and tornado survivors. A
couple of weeks later, we were back at it again
with our traditional Field Day activities,

in the secund half of the year, ¢lub leader-
ship focused on the anniversary banquet. We
vrdered a plaque listing each of the club’s
presidents from 1933 to 1993 and we com-
piled a roster of more than 300 “celebrity”
Amateur Radio operators, including famous
people and a few who had the sume names as
well-known people. A stack of letters issued
forth and we ceceived 50 respouses, some
from very well-known people. We asked
respondents to provide signed QSL cards,
preferably with a short congratulatory note
coneerning the clhub’s 60th anniversary. Muny
obliged with a second signed card, which was
put up for auction during the banquet. Others
sent books they had written and provided
signed photographs,

Anather avenue to explore was the politi-
cal arena, and we garnered success there, too.
The clubreceived a congratulatory letter from
nur [US representative, and the Geneseg
County Board of Commissioners issued a
special proclamation.

Ay the date of the banquet approached, we
vperated a speviai-gvent station to commemo-
rate the 60th anniversary. This gave members
another way to be active in our celebratory
activities und to feel the pride of belonging to
an organization with a rich heritage and long
tenure of service 1o the community.

The evening of December 5, 1993, started
with a bangquet that included displays of the
“gelebrity” ham {QST. cards and messages, the
July 4, 1992, SAREX event, which the ciub
spunsored for area youth; and plaques and
commendations the club had received overthe
yedrs, As banguet guests acrived, we took
photographs to document the eveat.

Genesee County RC First Vice President
Dan Smith, NBNDV {1}, prasents the
Genesee County Board of Commissioners
Proclamation 1o President Bitl Coale,
KBBMBJ, af the 60th Anniversary banquet.

Following » delicious feast, the evening
program featured a presentation of annual club
recognition awards. Then we held a “Roll Call
of Presidents,” when each of the 44 presidents
of the club was recognized. The presentation
of the plaque honaring our presidents was

held, with many former presidents in atien-
dance accepting the plague en masse.

The keynote speaker was Genbpadij
Khonin, ULTQF, a visitor to Flint from Alma
Ati. Kazakhstan, who gave us 4 fascinating
perspective on Amateur Radio from a view-
peint much different than ours. He's an astro-
physicist and is in the US to study theolozy,
Greeh and English, Gennadij has become 2
treasured friend ot our club in the short time
we've known him, and we hope to continue
the relationship after he returns to his native
fand. The Genesee County RC is establishing
“sister club” status with the ¢lub in Alma Ati.

The banquet was 1 wonderful way to close
out a special vear and to honor those who gave
so much time and energy to make a great club
better. Thanks to alt who made this event pos-
sible and here’s to 60 more great years for the
Cenesee County Radio Club!

Correction: Oops—we goofed! Our
apologies for misidentifying Mike Branscum,
N5SXNN, in the photo of the RESPOND of
Arkansas ARC in our April column. Mike is
the happy-looking fellow on the far leit, sit-
ting beside his wife, Nancy,

Administered By Vieky Armentfano

Ranewlny Special $envice Clubs, Janvary 1994;

American Red Cross ARC, Silver Lake, MN
Antigtam RA Ing, Hagerstown, MD
Augusta ARA, ME

Biue Valley ARG, Bsave: Crossing, NE
Central Varmont ARG, Montpelier

Dalton ARG, GA

Fox Cities Amaleur RC, Appleton, WI
Gaoiden Empire ARS Inc. Chico, CA
Green Fox Amateur RC, Oshkosh. Wi
Inland Empire VHF RC, Spokane, WA
lincoin ARL Inc, NE

Mecklenfurg ARC, Charlotte, NG
Kansas-Nebraska AC Inc, Concordia, KS
Partland ARG, DR

RA of Wastern New York, Tanawanda
RC of Tacama Inc, Puyallup, WA

Ripley County Hepeater Association, Oldenberg, IN
Rock Greek ARA, Silver Spring, MD
Shy-WY ARC, Cheyenre, WY

Sisrra Foothills ARC, Auburn, CA

Sauth Jersey RA, Haddontield. NJ
Valley of the Moon ARC, Sonoma, CA
Waestern Carolina ARS, Ashevilles, NC

New ARAL Special Service Clubs, January 18994:
{nland Empire ARC, Ortarle, GA

ARRL SPECIAL SERVICE CLUBS RECOGNIZED

Congratulations to the faliowing AHAL Spacial Service Clubs (this st reflects activity in January and February 1984

Palestine Anderson Ge ARG, TX
Ratine Megacycle Club, Wl

Aenewing Special Service Clubs, February 1994:

ARG of El Gajon. CA

Atlanta RC, QA

Elkhern Valley ARG, Norfolk, NE

Milferd ARG, Cincinnati, OH

Mt Tom Repsater Association, Springfield, MA
Murgas ARC, Wilkes-Barre, PA

Newingten Amataur Radio League, CT

North Coast ARG, Cleveland, OH

Northern Berkshire ARG, Willlamstown. MA
Falomar ARC Inc, Vista CA

Portage ARC, Mantua, OH

Poughkeepsie ARC, Wappinger Falls, NY
Southern Peninsula ARK, Hampton, VA

York RG, Villa Park, IL

10-70 Repeatar Association inc, Maywood, NJ
New Special Sarvice Clubs, February 1894!
Electronic Applications Radlo Service, Evansville, IN
MeKinney ARC, Allen, TX

Orange Park ARG, Jacksomille, Fl.

South Bay ARS, Chula Vista, CA

Members of the Dayton High School Ham
Radio Club of Dayion, Mevada, gather
around the club station, where students
are active an 2-meter packet and 10-meter
phone. Laft to right: Shawn Hall, KB7UZB;
Toni Parkkinen, KB78ZD (Toni is a foreign
exchange student from Finland, and we
haops to hear him on the air soon, now that
he has returned home}; Monigue Thomas;
Jason Van Hooser; Jose Cabral; and
Jared Manning, KB7GJN. (Thanks to
Steve Knight, WB7VFB)



At the Foundation

Conducted By Mary E. Carcia, N71AL
Secretary, The ARRL Foundation, Inc

IARU Beacon Network to Benefit From Grant

Active DXers and shortwuve listeners rely
on HF beacons to belp determine long-runge
openings. Amateur heacons operated by
SUTUN, Z86DN/B, OH2B and JAZIGY/B on
the 14-MHz baud help hams quickly deter-
mine the prospects for working a sought-after
country or to learn of general band conditions.

The Northern Califormia DX Foundation
(NCDXF) and the International Amateur
Radio Union (IARU) have for many years
supported the concept of a muitiband, world-
wide beacon network, Their joint efforts have
resulted in a first: WoWX/B's state-oi-
the-art, three-band beacon transmitting on
14.100, 21.150 and 28.200 MHz. This beacun
is part of a planned vpgrade (and new instal-
lations) in the entire NCDXF/ARU World-
Wide Beacon Network. In additton to multi-

band capahilities, new beacons are expected
to feature Global Positioning System (GPS)
timing controls, according to John Troster,
WolISQ. international beacon coordinator, At
un estimated cost of $2500 (US) for each new
heacon package, the NCDXF 1s raising funds
to fingnce the acquisitions, Member societies
in each [ARU Region have been asked to
pledge their financial and technical support
for this effort. The ARRL Foundation, under-
writing the ARRL’s commitment to this im-
portant project, has awarded a $5000 grant.
Want to help? Send your check or money or-
der to NCDXF/TARU Worid-Wide Beacon
Project, Box 2368, Stanford, CA 94309-2368.

In Praise of Repeat Contributors
You know who vou ate. Your name has

appeared mare than once in “Contributor’s
Corner” and vou may have inciuded a funny
note or warm letter with your generous con-
tribution. Perhaps you're the ane who, with
every anoual renewal of vour ARRL Mem-
bership, includes a contribution to vour fa-
vorite Foundation program. Maybe you're an
anniversary contributor, whose annnaj check
salutes un Amateur Radio event of personal
significance. Whatever your motivation, ST
readers take notice and admire your generous
apirit. We at the Foundation are especially
grateful because you provide continnous sup-
port tor diverse programs for hams. Haven’t
made a contribution in a while? It's not hard
to become one of the notable. Send a contri-
bution today to the ARRL Foundation, 225
Main St, Newington, CT 06111.

Contributor’s Corner
We wish to thank the fallowing
tar their generous contributions
to:

The Jpsse Sieberman
Maritorions Membership Fund
Steal City ARC Inc (PA)
In memery of John Praskach,
NIGYF
The Victer .. Clark Youth
Incentive Frogram Fung
Edgar Everhart, ABZF
in memary of Rahert Morgan,
K2RXO
Jack Farrance, N3BZ
In memory of Lou Aceto,

Lew Gordon, Kavx
in memory of Lecnard Chartok,
W3GRF

Kinston ABS (NC}
In memory ot Willlam Kefter,
WALVINE

The Frad R. MeDaniel Memorial
SBenolarship Fund

W. B. Jackson, W5W.J
£ L Fowler, WSCML, and
Wilma Fowler

Tha Gioldwater Scholarship

Fana

Michigan Amaieur Gornmunications

System
in memory of Ralph Higgins.
WDaRJS

Judy Atencic*

Stave Costin®

Charlotte Farr

Lynn Hamblin®

Ghris Heok”

Wike McEfreath”

Bat MeJunkin®

Jetf Miller*

Tony Federsen®

Jaif Parter*

Jerga Behmang®

Diana Sharum*

Wolvering Single Sideband Net (M)
in memery of Vara Degood,
KBMSI. and Gary Fox, W8ND?{

Clinton ARC (1A)
in memary of Carteton “Stuke”
Sioane, KYAEF, and Patl
Brewar Sr. NOVVZ

The Genaral Fund

Al Cohen, WI1FXG
in mamoery of Jim Whitney,
WATYZA: Mike Ofnisky,
KAICSA; and Menry Busch,
HATDMO
Craig Kalley. N1ABY
\n mermory af Sob Elton, NIZB
George Kefler, W2DM
in mamory of Daniel Valle,
N2SPB
Wayne Wadamoto, WNSOTO*
8 Chandler Shaw, WABEWY™
in mamory of the Bendix ARC
|CAY (now disbanded)*”
Indiana Hadio Ciub Council (IN}
in mamary of Cernalivs Head,

Kaily Smith™
Dept of Binlogical Sciences/
Rutgers Liniv (NJ}**

**In marnory of Aichard Turrin,

waimu

Mrs John S. Hopkins
in mamary of John 8, Hopking,
ax-KEAQ

John Cantron, K5ZA

in mamary of Walter Johnston,

KHEDH
Fdwin Cobb, WB1CGEX
Ralph Toye. W1GPL
Thomas Steupls, KI1MUB
Rohert Murphy, WA1UMG
Samuei Cralg, W2ACM
James Pritchard, K2ZDRA
Thomas Lanier, W2DHU
Bili Johnson, KB2GUD
Mayer Gerstein, W2LG
Harry Kalish, WELRP
George Shipston, KAZOEG
Camille Mane, W3EPR
Howard Etzel, W3RGD
Steven Cook, KAZLIDP

Christopher Gay, KU4A
Lawis Richardson, K4JOM
[Jannis Piche. K4QHM
Fdward Gibbs, RC4UFN
Dan Qwan, WHAHC

David Keck, KASIXL

J. H. Steinert, WBBIDT
Robart Sherwood, WKBX
Sidney Zimmat, W7JJE
Earl Hocker, WATMQE
Frank Kadar, WOBAYE

&. 1. Horstali, NBDIC
Faul Gundarsan, KEBNN
Bruca Epparson, KASJIXU
Walter Skorupka, KASQFQ
William Brothers, KFaR|
Tod Olgan, KATO

Zimer Nalte, DJOBX
Manuel De Aquilar, EABZS
tike Rogers, G4NAR
anny Yumendap, YCDDZ
Vasuyukl Hashida

Edward Pater

2
Flichard Scott, WIFDN o amory of Paul Kltie,

WBZQE
Anthony F. Turrin***

Pater Schilling, KD3YW

As recaived and acknow!adged

during Jan and Feb. |B5F]

Strays

(ST congratulates...

9 Dean Wallace, K2ANM, age 94. on being the
oldest active Amateur Radio operator in
Herkimer County, New York. The Ft Herkimer
ARC will honor Dean at 4 party May 1 at the
Herkimer County Home for the Aped. Dean
was born in 1899 and has held the call signs
RAAF (19191, &ADSM ([922) and WRGLY
1330, A widower, Dean has five sons and
onee worked for an electric company. became
4 projectionist in the days of the silent movies,
and went to work for RCA as an installer and
instructor when sound avrived, He's a daily
check-1n on the Carrier Net and regularly oper-
ates on 2 meters, Dean’s triends know his great
spirit and unforgettable sense of humar.—Join
Reed, N2WTF, Herkimer, New York

? The following amateurs un 60) yeurs of
ARRL membership;

Harrtson Hodge, W2CQR. New Maltord, NT
Wally Bernath, K4UAS, Winston Salem, NC

112 O5F.

E. Paul Crossno, W3HT, Dallas, TX

5. Arlo Sullivan, WoWX1I, Sonoma, CA

G The following amateurs on 50 vears of
ARRL membership:

Henry Treger, W2AMS, Westfield, NJ
Biagio Trimboli, W2PBH, Rosedale, NY
lohn Vargas, W2ULO, Raleigh, NC

Bert Green, KN4OU, Lake Worth, FL
Arthur Kay Jr, WSAPX, Shelbyville, TN
Monty Bancroft, WoNJW, Sun Valley, CA
Marcos Paz, LU7BQ, Buenns Aires, Argentina
Clement Chase, WTIGU, Tucson, AZ

Harry Snyder, WORN, Carefree, AZ
DIABETES RIKE-A-THON

¢ The American Diabetes Association spon-
surs its 22nd Annual Bike-A-Thon on May 14
in Missouri and 1inois, from ¥:30 AM to 4:30
PM. Volunteer ham radio operators are needed
to assist with public service communicution
support at the following sites: Forest Park,
Katy Trail and Jeffersan Barracks Park in
Missouri, und Great River Road and Scott
AFR in 1llinois, IF you can help, contact Dan
Stolts, NOQFJ, 449 Vail Ct, Ballwin, MO
A2 Dr Ran Adamovich, KISUN, St
Charles, Missouri

VHF/UHF CONFERENCE

v The Naval Security Group is holding &
Revond Line of Sight (BLOS) VHF/UHF
Modeling Canference in Awastin, Texas,
August 2 through 4. it's being hosted by
Applied Research Laboratories, University of
Texas (ARL:UT) at Austin. The conference
will address issueg including BLOS rudio-
signal propagation, prediction models, ubser-
vance mode phenomena, experimental vali-
dation, real-time sensors aod other measures
of the environment. Arnold Tucker, £O Box
RO29, Austin, TX TRT13-8029; tel 512-835-
3204 fax $12-%835-3259 or Gus Lott, KR4K,
Naval Security Group, 3801 Nebraska Ave,
Wastungton, DC 20393 Internet e-inail
OS30838 HE meimail.com.

 would like to get in touch with...

{+ anyons with experience building. installing
or operating diversity receiving equipment.
W, Clem Small, KR6A, 764 Coal Pit Rd,
Corvallis, MT 59828,

¢ anvone who has Wegener's Granulomatosis
and would like to share information and sup-
port. Bud McCollum, W3TYX, PO Box 145,
Penns Park. PA 18943,



Coming Conventions

NEBRASKA STATE CONVENTION
May 13 and 14, 1994, South Sioux City

The Nebraska State Convention and Hamboree
No.l6 is sponsored hy the 3908 Club and the
souland ARA, and will be held at the Marina inn,
Doors apen Fri 11 AM. Sat & AM. Features include
VE sess, flea market, ¥ri dinner, banguet Sa1
(522.2%), Admission 15 $6. Talk-in on 146.91/.31.
Flea market info contact Al Smith, WOPEX, 353¢
Douglas §t, $ioux City, [A 51104; tel T12-258-
7475, Convention info contact Dijck Pitner,
WBFZO, 2931 Pigree 3t, Sicux City, A 31104; tel
712-258-1520,

ALABAMA STATE CONVENTION
May 14 and 15, 1994, Birmingham

The Alabuma State Convention is sponsored by the
Birmingham ARC und will be held at the Civic Ctr,
downtown. Doors are open Sat @ AM to 5 PM, Sun
@ AM to 3 PM. Features include banguet, ARRL
fuorums. Admission is $6. Talk-in on 146.28/.38,
Birminghamfest *94, PO Box 10521, Birmingham,
AL 38202-0521; tel 205-979-7039.

ATLANTIC DIVISION/NEW YORK
STATE CONVENTION

May 20 to 22, 1994, Rochester, New York

The Atlantic Division/New York State Conventian
is sponsared by the Rochester ARA and will be
held at the Monroe County Fairgrounds, Rte 15A
und Calkins Rd, Doors open at noon Fri for the flea
market, exhibits open 8:30 AM Sat 2nd Sua, Fea-
tures include equipment, software, shareware, ven-
dors, Sat banguet, programs. Admission is $6 ad-
vanee, 58 at the doer, Talk-in on 146.28/.88. Ticket
raquests Irv Goodman, AF2K, 515 Drumm Rd.
Wehster, NY (4580, Contact the Rochester
Hamfest office at 716-424-7184,

1994

June 17 and 18

Georgia State, Albany
June 18

Tennessee State, Nashville

July 2 and 3
West Virginia State, Jackson’s Mill

WEST GULF DIVISION
CONVENTION

May 29 to 22, 1994, Tulsa, Oklahoma

The West Gulf Division Convention is sponsered
by the Green County Hamtest and will be held at
the Maxwell Convention Ctr, 7th and Houston
downtown. Doors are open for setup Fri 1 PM (o ¢
PM; public Sat 9 AM to 3 PM, Sun 9 AM ta | PM.
Features include forums. free banquet Sat & PM.
Admission ts $8 advance, $10 at the door, Talk-in
on 146.28/.88, Millie Warwick, KISFH, 918-241-
6240,

NORTHWESTERN DIVISION
CONVENTION

June 4 and 5, 1994, Seastde, Oregon

The Northwestern Division Convention is spon-
sared by the Qregon Tualatin Valley ARC. Dnars
are open Sat 8 AM to 5 PM, Sun 8:30 AM to 2 PM.
Features include bangueat, flea market, commercial
exhibits, seminars, VE sess, Admission is $6 ad-
vunce, $% at the door, Talk-in on 146.66. Brad
Beach, NTNVC, 303.657-1 781

ARRL NATIONAL CONVENTION
Juae 10 to 12, 1994, Arlington, Texas

The ARRL National Conveation is sponsured by
Ham-Com and will be held at the Arlington Con-
vention Center, DFW Metroplex. Doors open Fri
1T AM to 9 PM, Sat 6 AM o midnight. Sun 7 AM
to 2 PM. Features incinde world-class DX pro-
grams, cducational forums and seininars, wall-to-
wall exhibits, dealers, flea warket, ARKRL forums
and officials, (3X Tunch, ARRL banguet, ARRL
Wouff Hong ceremony, QCUWA  breakfast,
SKYWARN school. Admission is §10 advance by
Jan 3. For info on tickets and preregistration von-
tact Ham-Com '94/ARRL 'v4 National, atta:
Stephanie Gentry, PO Box 861824, Plano, TX
TEORG: 214-442-1721 (voice and fax).

Attentlon Hamfest and Convention Sponsors:
AHRL HQ maintains a date register of scheduled
events that may assist youin picking a suitable date
for your event. You're ancouraged to register your
avent with HQ as far in advance as vour planning
permits., Hamfest ahd convention approval proce-
dures for ARRL sanction are separata and distinct
fromthe date register: Registering dates with ARRL
HQ doesn't constitute Leagua sanction, nor does it
guarantee there will not be a conflict with another
established avent in tha same area.

We at ARRL HQ are not able to approve dates
for sanctioned namtasts and conventions. Far
hamfests; this must he done by your Bvision
Director, For conventions, approval mustbs made
by your Director and by the Executive Committee.
Application forms can be ohtained by writing to ar
calling the ARRL Cenvention Pragram Manager,
tal 203-686-1541, ext 283,

Note: Sponsors of large gatherings should check
with League HQ for an advisary on possible date
conflicts befere contrasting for meeting space.
Dates may be recorded at ARRL. HC) for up to two
years in advance. i

Hamfest Calendar

Administered By Christine N. Hushin
Convention Program Manager

Attention: The deadline for receipt of iterns for
this column is the 5th of the second month pra-
cading publication date. For example, your
information would have o reach HQ by May 5
to be listed in ihe July issue. Hamfest informa-
tion is accurate as of our deadline; contact the
spensor for possible late changes. For those
who send in items for Hamfest Calendar and
Coming Conventions: Postal regulations pro-
hibit mention in QST of prizes of any Kind and
games of chance. such as raffles ar bingo.

{Abbreviations: Spr = Sponsor, 7 = Talk-in
frequency, Adm = Admission,}

1 Arizona {Phoenix)—Apr 30, Spr; Arizona ARC.
[-17 to Bethuny Home Rd. go E 1 mi 10 15th Ave,
fullow signs, Free parking, hundicapped accessible.
11: 147.28. Adm: $1. George Cooney, KQ7C, 602-
a-6212.

Arizona (Sierra Vistal—May 7. 7 AM to 4 PM. Spr:
Cochise ARA, Yendors, tailgaters, VE sess (contact
Frank lvey, 602-378-9404). T1: 146.76/.16, Tim Mize,
6002-158-5237,

California (Livermorel-—>May 1, 7 AM to noon,
Spe: Livermore ARK. Las Positas College (hecause
of college sccurity cancerns, buyers and sellers
st stay off collepe property until 6 AM the day of
the swap). Swap meet, T4 147,045 from the W,
145,35 from the B, Noel Anklam, KCeQZE, 474
Humboldt Way, Livermore, U'A 94550, tel 5 10-447-
JE5Y oves, BES 510-294-8052, GEnie: N.ANKLAM.

TARRL Hamfest

California{CarmichaeljMay 21, 8 AMto 3 PM.
Spr: North Hills RC. Carmichuel Elks Lodge.
Refreshments, free parking. commercial vendors,
tuilgating, 71 145,19, Tahles: spaces $10. NHRC,
PO Boy 41633, Sacramento, CA Y5814-0635.

California iSacramento)—May {5; set up 6 AM,
public 7 AM to noon. Spr: Student ARC of California
State University-Sacramento. C'A State University
Campus, US 50 and Howe Ave, Swap meet, free
parking, refreshments, 74 143,23 (~dup CTCSS
162.2 Hz). Adm: buyers free, sellers 510, Gary
Wehbenhurst, KCGURB, 916-381-0602 eves,

Colorade (Colorade Springs)—May 21; setup Fri
6 PM to % PM, Sat 6 AM: public ¥ AM to 3 PM. Spr:
Pikes Peak Radio Awmateur Assm Liberty High
School, 8720 Scarborough Dr, esit 151 off 1-25.
Free parking, handicapped accessible, refreshments,
VE sesx (9 AM). 772 146,97, 146,52, Adwe no ady,
door$3, 1dand under free with paying adult, Tubles:
$10 first. 38 additonal. John Kramer, NOVBM,
1765 Kimberly Pl, Colorada Springs: CO 80913 tel
T19-380-148Y after 3 PM or Harvey Hunter,
WAZEIB, 1437 N Chelton Rd; tel 719-397-8964,

Connecticet (Newington)—Jun 3: dealers 8 AM,
public @ AM to 1 PM. Spr; Newington Awmatear
Radio League. Newington High Scheal, Rte {73
(Willard Ave), just N of Rie 175 (Cedar St), VE sess
(o walk-insy, tailgating (weather permittng), wours
of ARRL HQ and WIAW. Tir 144.85/145.45,
2X3.247224.84,443.05/44%.05, 146.52. Adm: nady,
door $4. Tables: ady $13, door $20. Tables and
veneral info, Albert Gerke, NTIWTF, c/o NARL, 63
N Washington Ave, Plainville, CT Done2-1921;
cxam info. SASE to Susan Frederickson, WMI1B,

PO Box 165, Pleasunt Valley, CT 06063.

"Connecticut (Norwich)—Jun 11; set up & AM,
public. 10 AM. Spr: Radio Amateur Society of
Morwich, Bozrah Moose Lodge, Fitchville Rd, from
Hartford exkit 23 oft Rte 2; exit 24 from Norwich.
Free parking, suction, Tl 146.73. Adm: Free, Tony,
NIMGS, 203-859-2041, or Rick, KDI1.C, 203-376-
28,

Conunecticut (Vernon)—»Ablay 22, @ AM 0 2 PM,
Spr: Natchaug ARC, 1-84 to ¢xit 87, foliow sigos te
Talland Agricultural Ctr, Flea market. tailgating
157), parking, refreshments, T 145.11/144.51,
146.52. Adm: $3, Tubles: $10. Wayne Rychling,
NiGUS, 59 Clint Eldridge Rd, Willington, T
062790 tel 203-487- 1971 eves,

Greorgia (Athensi—Jun 11, 9 AM to 3 PM. Spr:
Athens RC. Bishop Park, Sunset Dr, off Us 129,
Flea murket, tailgating, refreshments, VE sess
(9 AM). T1: 146.745. Adm: Free, (feorgse Kelley,
WB4VN'T, PO Box 6337, Athens, GA 30604, tel
T06-346-7713 or Rodney Couch, KESANM, 8OD-
59-8I73.

Ilinois (Chicago)—May 29; set up 6 AM. public
B AM to 3 PM. Spr: Chicago ARC, DeVry Institinte
ol Technology, 33000 N Campbell. Fiea market,
commercial exhibitars, VE <ess, refreshments, free
parking, #7: 147255, 144,825, Adm: adv $3, dow
B4, Infr 312-666-1606 or 312-545-3622 or write to
CARD, 3631 W Lrving Park Rd. Chicago. I 60634,

Illinois (Vecaturi—May 22, § AM 10 2 PM. Spr:
Cenois ARC. Richland Community College, curner
of Reas Bridge Rd and Brush College Rd, Fiea
market, vendors, refreshments, VE sews (9 AM walk-
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ins onlyt IT: 146.13073, Adm: $4. Decatur Area
Hamtest, Spencer Carter, NILYW, PO Box 4503,
Decatur, IL 62525; tel 217-692-246( eves.

lllincis {Godfrey)—May 21, 8 AM. Spr- Lewis
and Clatk RC. Lewis und Clark Community College,
Hwys &7 and 111, Refreshments, tforums,
vommercial vendors, free parking, 77 144,63/
145.23. Adm: Free. Harold Elmore, KC9GL, 3203
Dixon Dr, Godfrey, IL 62035 or LCRC, PO Box
353, Godfrey, 1L 62035,

"llineis (Princetoni—Jun 5, 6 AM to 3 BM. Spr:
starved Rock RC. Bureau County Fairgrounds. on
LIS Rte 6 8 of [-80. Free parking, refreshments, flea
narket. #¢: 146.355/955. Adm: adv $4, donr §5.
Tubles: 8 feet $10 each. Bruce Burton, KU9A, or
Debbie Burion, N9IRU, 1153 Union 5t, Marseilles,
M. 61341-1710.

Tndiana (Evansville]—jun 3; set up 7 AM, public
B AM. Spre Tri-State ARS. Vanderburgh County 4H
Ctr, Boonville-New Harmony Rd, '/: mi W of US
41IN. 71: 147.15/146.79. Adm: ny adv, door $5.
Charlie Apfelstadt, N9GWS, TARS, PO Box 4521,
Evansville, IN 47724; te] 812-477-7716.

fIndiana {Wabash)—May 22. 6 AM to 3 PM. $pr:
Wabash County ARC. Wabash County 4-H
Fairgrounds, Hwy 13 N. Dealers and campers
welcome Sat night: refreshments, free parking, T1:
147.63/.03, 146.32. Adm: adv $4.50, door $5. SASE
to Don Spangler, WYHNO, 235 Southwood Dr,
Wabash, 1N 46992,

Kansas (Augusta)—May 14, § AM to | PM. Spre
Eiimt Hills ARC. Angusta Airport. Flea market,
dealers, refreshments, VE sess treg W AM). 27
147,15, 444.15. Adm: $2.50. Tubles: 53, S8ASE to
Flint Hills Hamfest *34, O Box 173. Augusta, KS§
67010 or eall Leanna Gordon, KFGZL, 3t6-7735-
4300,

TKentucky (Paducah)—May 21; set up 6:30 AM,
public 8 AM to 2 PM. Spr: PARA. Hwys 45 and 60
at Noble Park Civie Ctr, VE sess, refrashments, I'f:
147.06/.86. Adm: no adv, door $5. David braser,
KQ4IU, 5715 Blandville R4, Paducah, K'Y 42007;
tel 502-554-7999 nr Pauri Smith, N4FFO, 279
MNickello Hts. Paducah, KY 42001: tal 502-395-
6834, packet address @WANJA WKY.KY.
HSA.NA,

iL.ouisiana (Bator Rouge)—May 21 to 22; Sat
3AMiad PM, Sun & AM to 1 PM. Spr: Baton Rouge
ARC. The Great Hall, 7370 Airline Hwy (US &1,
approximately 4 mi N of i-12 on U5 6. Demos,
forems, VE sess, HANDI-Hams forum, refresh-
wients, banguet., fled market, 770 146.79. Adm: adv
%3, dour $4. Herb Ramey, KB5AQ. 4074 Florida
Rlvd. Bator Rouge, LA 70808; tel 504-346-0000
davs, 504-654-6087 eves or 800-256-FEST.

Louisiana (Springhill)—May 28, 8 AM to 3:30
PM. Sprs: Springhill ARC and Arkla ARA. N Main
51 ARRL, SKYWARN., satellite, packet forums.
1 146,01 3.73,.147 99,39, Adm: $3, David Smith,
EFESBF, PO Box 812, Springhill. LA 71075; tel
FIR-534-3226.

“Maine (Hermon)—Jun 11, 8 AM 10 | PM. Spr:
Pine State ARC. I-95 taexit 44 to US Rie 2, take US
Rte 2 to Hermon Corner (at the Monument) then
take the Billing Rd for 2 mi to the school.
Retreshments, free parking, tlea market. dealers,
VE sess, technical demos, ARRL and Section
forums. > 146.34/.94, 146.58. Adm: 53. Roger
Hale, K ALTKS, RR Rie 2, Box 730, Bangor, ME
044071 ; tel 207-848-3840,

Maryland {Grasonville}—May 7, ¥ AM to 2 PM,
Spr: Kent [sland ARC, Grasonville VFW, T7: 146.94,
Adm: 4. T'om Dove, K3ORC, 410-643-4675; Glenn
Darbin, WN3G. 410-643- 1 125: Hm Smith, K3URC,
H1U-643-3338; Jerry Miante, KTJUM, 410-643-
2782,

"Maryiand (Hagerstownj—May 22, % AM to 3:30
PM. Spr: Antietam Radio Assn. kxit 32B from [ 70
to Rie 40, turn right at Edgewood Rd, drive 1.8 mi
to HIC. Refreshments, VE sess, 7Y 146,34/.94,
Adm: no adv, door $5. Antietam Kadio Assn, PO
Box 52, Hagerstown, ML 21741 or call Page Pyne,
301-714-0688 days: Fred Bailey, 30i-416-8336
eves.

Massachusetts (Cambridge)—May 15: sct up
7 AM, public 9 &AM to 2 PM. Sprs: MIT Research

114 05

Saciety, MIT Radio Society and Harvard Wireless
Soctety. Albany and Main St. Free parking, tailgating
sellers $% adv, $10 door, includes | udm)y. 71r
146.32, 444.725/449. 725 1CTCSS 1148 Hr, PL.
2A), WIXM/R, Adm: 52, Matl ady reservations
before the Sthto Steve Firberg, W IGSL, PO Box 82
MIT Br, Caibridge, MA 02139, For space
reservations or info call 617-253-3776.

Michigan (Cadillac)—May 14. Npr: Wexaukee
ARC. Cadillac Middle School. I1: 146,98 Adm. $4.
Tables: $6. Wexaukee ARC, PO Box 163, Cadillac,
MI 49601 or call Dan, KEXKLY, 616-T75-090%

Michigan (Grand Rapids)—Jjun 18; set up 6 AM,
public X AM. Spr: Independent Repeater Assa,
Wyoming National Guard Armory, 44th 8t, ' mi
W afthe 13 X-way. Adm: adv $4 {rescrved by fun
113, door $5. Tables: & feet 55 each. Tom, KASYSM,
or Kathy, KBAKZH, o0l6-698-0627 or write iRA,
562 92nd St SE, Byron Ctr, M1 49315,

T™ichigan (Holly)—May 15, 8 AM to 2 PM. Sprs!
Fentor Area ARA aml Shermap Middle School
ARC, 15 mi § of Flint between [-75 (Holly exity and
L8 23 (Fenton exit). Refreshments, forums, VE
sess (register by ¢ AMY. T 146.18/.78, 447.25/
442,28, Adm: no udv, door $4. Marty Var Gorp,
FAARA Hamfest, PO Box 46, Fenton, M1 48430,
el 313-634-9826,

Minnesota {Duluth)—May 7,9 AM 10 3 PM. Spr:
Arrowhead RAC, Marshalf School. 1215 Rice L.ake
Rd. Free parkirg., ham and computer gear,
refreshments. George Mead, KAGBUM, 4152
Ugstad Rd, Duluth, MN 55811, tel 218-729-6882.

Minnesota (Minneapoiis)—May 21: set up
6:30 AM, public 7 AM to | PM. Spr: Twins
LAN ARC. Honeywell Ridgway Tacility parking
lot, 2600 Ridgway Pkwy, Stnson Blvd, exit otf
I[nterstate 1-33 W. Tailgate swapfest, vendors,
refreshments, 71: 146,76/ 16, Adm: $2. Bill Brisley,
NOBSN, 18025 Cynthia Dr. Minzetonka, MIN 55345-
4206 tel 612-474-0118.

Missouri (Kansas City)—May 21: set up Fri alter
2 PM, public Sat 8:30 AM to 3 PM, Spr: PHD ARA,
KC Marhet Cir, exit 57 aft (S 1-435 (Front St exit).
Handicapped accessible, free parking. seminars,
QRP, ATV, Adm. 5 before May 9. §7 thereafter.
Tables: ¥ teet $10 each, PHD ARA, PO Box 11,
Liberty, MO 64068-0014:tel 816-781-7313 or 81 6-
1922047,

New jersey (Ellenville}—Jun 10 to 13, Spr:
Chaverim International 1association of Jewish
winateurs and tkeir friends), Fallsview Hotel, Arnold
Hulpera, W2GDS, 450 Brighton Ave, Long Branch,
N1 (77740; tel 908-222-3009,

TNew Jersey (Harmony Twpl—>0iay 21: sel up
6 AM, public 8 AM to 2 PM. Spr: Cherryvilie
Repeater Assn. Warren County Favrmers
Fairgrounds, exit 3 off [-78, Tailgating ($10/space),
VE sess {contact Marty Grozinski, NS2K, 90¥-806-
6944), DXCC checking. free parking. refreshments,
handicapped accessible. 71: 147.375, 146.82. Adm:
%6, Keith Burt, KFSEK, 908-788-41)50,

New Jersey (Teaneck)—Jun 4, 8 AM to 2 PM,
Spr: Bergen ARA. Follow Rie 4 to River Rd and
follow signs to hamfest. VE sess, refreshments, 77
146.194779, 146,52, Adm: $2. lim Joyce, K2Z0.
201-664-672%; for VE info call BARA VE Hotline,
201-797.01L51; no cails atter 10 PM.

New York (Plainedgej—May 22, 9 AM to 4 PM.
Sprs: Great South Bay ARC and Suffalk County
RC. Plainedge High School, Wyngate BDr.
Refreshments, torums, VE sess. T1: 146.685/.083,
221.861CTCSS 136,53 Hz, P1. 479, Adm: $7. Andy
Feldman, WEB2ZFXN, 3t6-928-3868, 7 I'M 10 10
PM; or Walt Wenzel, KAZRGI, 516-957-5726.

New Yurk (Poughkeepsie)—May 15; sellers
& AM. public 8 AM ta | PM. Spr: Mt Beacon ARC.
'f» mi on Rte 55 W from the Taconic State Pkwy.
Refreshments, VE sess, 71 146.37/.97. ddm: 53,
Ken Akasofu, KLTCOQ, 914-485-9a17.

"New York (Owego)—NMay 7,8 AM 104 PM. $pr:
Southern Tier ARC. Marvin Parl Fairgrouods at
Rtz [7Cest 64, Banguet, VE sesy, seminars, ARRL
forum, vendors. tlea market, cefreshments,
tailgating. 71 146.16/.76, 146,32, Adm: alv $3,
door $4, Tables: $15. STARC. PO Hox 7082,
Fndicott, NY 13761-7082.

"New York (Rome)—Jjun 4, § AM to 5 UM. Spr:
Rome RC. Stanwix Heights Yolunteer fre Dept,
Bartlert Rd. Flea market, refreshments, T/:
146,28/ 8K, Adm: 34, Tables: 33 each. James
Needham, W4BNY, o387 Bartleit Rd, Rome, NY
(344 tel 315-337-8521.

North Carclina (Gastonia}—ivlay 2¥: set up Sat
neon and Sun 7 AM, public 8:30 AM to 4 PM. Spr:
Gastonta Area ARC, Karyae Park an Linwood Rd.
Free parking, self-contained campersfmotor homes
welcome, 1 146,805, Adm; adv 44, door 35, 12
andunder free. Tables: $7. Ticket orders with SASE
by May 15 to GAARC, PO Box &3, lran Station, NC
SRORD-0NYS; deaders call Mike, NJAYO, 704-922.
3391 eves; general fo call Bill, WB4TSW, 704-
7321008, fax 704-434-5532,

tOhio (Canfield)—May 22; setup 6:30 AM, public
3 AM 03 PM. Spr: Twenty Uver Nine RC, Canfield
Fairgrounds. Rte 46, Free parking. handicapped
accessible, tlea market, Adm: adv $3, door 4.
‘T'ables: ¥ feet $8. Don Stoddard, NELNE, 216-793-
TO72.

Ohto (East Liverpooli—iIay 7, 8 AM 1o 3 PM.
Spr: Triangle ARC, Calecutta Fire Hall, T1: 146,70,
Adm: 34, Tables: $6, Dick Sisley, K&IKB, 12134
Northside Ave, kast Liverpool, UH 43920, 216-
385-1245,

Ohio (Fulton)—May I35, % AM to 4 PM. Sprs;
Henry Co ARC, Defianee Co ARC and Fulton Co
ARC, Fulton Co Fairgrounds, 8t Rte 118 tarexat 3,
OH 'I'pkel, Plea market, ¥E sess by appowntment
only, contact Tom Hay before May 8 at 419-342-
6142), vvermght cunping (available after 5 PM
Sati, 7T 147,195, Adm: adv 33, door $4, under 12
free. Tables: $10 each, call 419-264-7775; SASE to
126 Muntz 5t. Holgate, OH 43527,

"Ohio {Milford)—Jjun 18, § AM to 2 PM, Spr;
Milford ARC. Live Daks Career Development
Campus, 5956 Buckwheat Rd. Tatlgating,
refreshments, commercial vendors, VE sess 19 AM).
T 147345, Adm: 33, under 17 free. Tables; free,
Cierry, 513-677-9255, or Pete, 513-631-0728.

Oklahoma (Enid)—May 7. 8 AM to 5 PM.
Meadowlzke Park on 8 US §1 Hwsy. Free parking,
refreshments. I'f: 147375, Adm: Eree. Fred, N3QIX,
405-242.3551: Dick, NSHEL, 405-233-986%; Tom,
NSLWT, 405-233- 8473,

Ontario { Etobicoke Metropolitan Toronto }—day
i4: vendors 7:30 AM, public §:30 AM to 1:30 PM.
Spr: Skywide ARC, Westway United Church,
¥ Templar Dr. Retreshments, “eyeball” room. fT:
146,985, 146.52. Adm: 54, Tables: $12 inciudes 1
adm, John Wilson, VEIWIL, $16-663-0178 or Rex
Swectapple, VEIXER, 416-663-028K,

Ontario (Kitchener)—Jun 4. Spr: Central Ontario
AR Flea Market. Bingeman Park, Jack Knight,
YEIRGY, 33 Brockville Ave, Guelph, ON Canada,
NIE 3X35: tel 519-%23-1358,

fQregon (Klamath Falls)—niay 7,2 AM 0 3 PM.
Spr: Kene ARC. National Guard Armory, 2301
Shastn Wuy, Refreshments, VE sess, flea market,
forums, free parking, RV free parking, IT:
[46.257.85, Adm: adv 34, door $3. Tuhles: $10.
Write to PQ Box 633, Keno, OR 97627,

iPennsylvania (£phratay—May 21, ¥ AM. Spr:
Ephrata Area Repeater Society, N 144,85/145,45,
444.63/444.65. Adm: 54, Tom Yuungberg, 270 8
Windy Mansion Rd. Denver, PA [7517; tet 717-
J36-2514.

‘Pennsylvania (Tamagua)—Jun 5; set up 7 AM,
public 8 AM. Spr: Tamaqua Transmitting Society.
Fnllow hamlestsignsan Rie 309 to the New England
Vailey Fire Company, | mi W of Tamagua.
Refreshments, VE sess. 77: 147,705/,105, 146,52,
Tabies: 53, Allen Breiner Jr, KINYX, 127 Market
St, Tamaqua, PA 18232; tel 71 7-/68-3098,
‘Pennsylvania (Wrightstown)—Aay 15; set up
f AM, public 7 AM to 2 PM. $pr: Warminster ARC.
hiddletown Grange tawrgrounds, Penn's Park Rd,
vicinity of Rte 232 and Rte 413, Refreshments, VE
sess, eguipment cireck out, 11: 147.69/49, 14652,
Adm: no adv, door $3. Woody Woodside, N6XES,
215-672-8482.

Quebec (Sorel-Tracy)—May 29. Spr: Club Radio

Amateur Sorel Tracy Curling Club. {. P, 333, Sorel,
CQuebec, Canada J3P SN6.



Rhode Island (Forestdale}—May 21, 8 AM. Spr:
RI Amateur FM Repeater Service. VFW Post 6342,
Main St, take the Forestdale exit oft Rte 146 in N
Smithfield, take a left at the end of the ramp and go
0.6 mi to the VFW on voor right just before the
Yillage Haven Restaurant. Auction (11 AM 0 3
PM), tlea market, refreshments. 1: 146,76, 146,94,
223,76, 447,425, Hick Fairweather, K1KYI, 106
Chaplin 51, Pawtucket, R102861; tel 401-725-7507
between 7 and 8 PM.

Teonessee (Knoxville)—}un 4: set up Fri after
6 PM, Sat 6 AM to 7:30 AM, public 8 AM to 4 PM,
Spe: Radio Amateur Club of Knoxville. Tennessee
Valley Fairgrounds. Chilkowee Park. VE sess, flea
market, tailgating. refreshments. free parking, I1:
147.30, 224,50, Adm: $5. For dealer reservations
contact Angela Crigger, N4RPR, 2707 Ping Hill Dr,
Knoxville, TX 37933 tei 613-694-9071; for
additional info contact Ross Ramsey, KC4YDR,
TH) N Cedar Bluff Rd, Kaoxville, TN 37923; tel
615-690-1520.

Tennessee (Murfreesboro)—May 7. setup Fri 7to
9 PM, Sat 6 to 8 AM, public § AM. Spr: Middle TN
DX ARC. 1.5 mi E of 1-24, Hwy 96. Forums,

New Books

HAM RADIO CONTESTING

By Robert Halprin, K1XA

Tiare Publications, PO Box 493, Lake Ceneva,
WI53147: 73 pp, B&W tables; 87/,x11 inches,
$14.95. Availuble from dealers or direct from
Tiare Publications (32 s/h in the US and
Canadn, 83 s/h elsewhere},

Reviewed By Jim Kearman, KR1S

Assistant Technical Editor

Contests, You either love ‘em or you hate
*em. Contest vperating is different from the
average ragchew, and the pace turns a lot of
peaple oft. Still, the amount of activity (which
also turns a fot of peopie off) is indjcative of
the popularity of “radiosport.”

Radio contesters have traditionally learned
at the knee of ather contesters, and by simply
standing up and learning to run. “How-to-do-
tt” books have been written on just zbout
every other topic imaginable, so it’s no
surprise to find one on radic contesting.

Bob Halprin has many years' experience
in Amateur Radio contesting. Ham Radio
Cuntesting is a good introduction to what con-
testing is all about. Chapters cover such topics
as pre-contest preparation. goals aud objec-
tives, operating procedures, propagation,
antennas and radies and computer logging.

I suggest vou start with Chapter 4, Contest
Operating Procedures, because most new-
comers don’t have the foggiest idea of what to
sead in a contest, In fact, ['d have put READ
THE RULES in large type right at the begin-
ning of this chapter, Reading the rules saves
vou from trying to work other stations in your
own country during the ARRL DX Contest, for
¢example (those contacts don’t count). Once
you read up on the necessity of zero beating on
CW and why you shouldn’t repeat information
without being asked (QRPers are notorious for
doing that; they apparently disbelieve their
own propaganda about QRP being a viabie
communications tool) and dealing with pile-
ups, you're ready to read the earlier chapters
dealing with what (o ¢at and how to set goals!

Chapter 5 covers Propagation and Band

refreshments, VE sess, T 145.29/.69. Adm; $3,
Tables: $10. Bert Noll, K4UVH, 6935 Bethel Rd,
Greenbrier, TN 37073, tel 615-227-9300 days, 615-
643-7505 eves,

Texas (Sulphur Springs)—May 14; set up Fri
7PM 1o 9 PM, Sat 6 AM, public 8 AM. Spr: Hopkins
County ARC, Hopkins County Regional Civic Ctr,
Forums, VE sess, refreshments, 71: 146,68, 444,825
(CTCSS 151.4 Hz). Adm: adv $4, door $5, under 13
free. Tables: $10 first table, $5 each additional,
bring your own extension cords. Nathan Bailey,
MNSREL. 903-885-3535; Brian Orr, KBSTWBE, 903-
885-4863; or Ecic Martin, NSQNQ, 903-885-7291
(voice ar fax): call all after 7 PM.

i¥irginia (Manassas)—Jun 5, 8 AM to 4 PM. Spr:
Ole Virginiz Hams ARC. From Rie 1-66 take Rte
234 exit 5 toward Manassas, about ¥ mi o
fairgrounds, from [-95 take Rte 234 exit N
approximately 15 mi. Refreshments, handicapped
accessible. 77: 146.37/.97, 223.06/224.66. Adm: no
adv, door $3. Commercial ¢all Woady Carver,
KD4DEG, 703-368-5180; noncommercizal call Mary
Lou Blasdell, KB4EFP, T03-369-2877.

Openings. [t seems as though everyoue who
writes a book about HF operating feels an ob-
ligation to include a chapter on propagation. |
piead guilty myself. Maybe what we need is
one definitive bonk on HF propagation for
hams that the rest of us can listin the footnotes.

One mighty good suggestion Bob makes is
to start out as a guest operator at a competitive
multioperator station. This is the way to expe-
rience contesting at the highest levels. 1t's a
good way to make new friends, too. How do
you know where to look for guest opportuni-
ties? A list of major contest clubs in the US
and their contact people would have been a
great addition to this book, and one I recom-
mend tor future editions. Most ¢lubs are stable
enough that this information doesn’t change
greatly over time.

Something else Pd like to see in this book
are pictures! The information is great, but pho-
tos of people having fun operating contests
would really improve the book. If you got
hooked in a revent contest and want to know
more about them, Ham Radio Contesting is
the place to start,

Strays

EXTRA CLASS COUPLES

¢ Extra Class Couples (ECC) is an organiza-
tion of hams who are couples and hold Extra
Class licenses. At last count there were more
than 100 member-couples. ECC activity has
dropped since the group was founded in the
late 1970s, but it’s being revived. For infor-
mation, contact Chris Baldo, A165, 3 Eton Ct,
Berkeley, CA 94705,

DRIVE-THROUGH QSO

< 1 recently stopped at a well-known ham-
burger chain to order a cup of coffee at the
drive-through window. My radic was on, and
as [ placed my order. T heard a couple of hams
finishing a conversation, One ham said, 73.”
The other ham said, »73.” Then the voice on
the drive-through speaker said, “73." T was
startled. Had the woman at the drive-through

TWashington (Yakima)—May 14 and 15; Sat
Y9 AM to 5 PM, Suon 9 AM to | PM. Spr: Yakima
ARC. Salabh Middle School. Refreshments. banquet,
seminars, I7: 146.06/.66, Adm: adv 35+, door §35,
Bick Umberger, N7HHU, 309-248-35840.

West Yirginia (Ripley)—May 22, 9 AM to 2 PM.
Spr: Jackson County ARC. VE sess (hring uriginal
and copy of license). flea market, refreshments. tree
patking. 77: 146.07/.67. Adm: 54, Mike Duff, NX8I,
PO Box 130, Kepna, WV 25248: tel 304-372-4370,

TWest Virginia (Wheeling)—May 15. § AM to
3 PM. Spr: Triple States RAC. Refreshments, tlea
market. 74: 146.31/.91, 146.115/.715. Adm: adv $2,
door $3. TSRAC, Box 240 RR 1, Adena, WV 43501,
phone/fax 614-546-3930,

Wyoming (Cody)—May 28 and 29: Sat ail day,
Snn & AM to [ PM. Spr: Cedar Mtn ARC. Holiday
Enn, 17th St and Sheridan Ave. Banquet Sat night,
guest speaker astronaut Kea Cameron, KBSAWP,
TL:146.85. Adm: adv $3. door $7. Jerey Pyle, WBTS,
PO Box 163, Basin, WY R2410, or CMARC, PO
Box 776, Cody, WY 82414 tel 307-368-234Y after
4 PM. LTl P

window wished me 73?7 Or had 1 entered the
“Ham Twilight Zone?”

| sat there another moment, and then she
said, “That's 73 cents, sir, please drive up to
the second window.”-—Steve Kremer, NSVRJ,
Carmel, Indiuna

GLAD TO MEET A HAM

9 My wife had heard about a receiver being
sold by a shortwave listener (SWL) who was
very ill. Glen had purchased the radio in 1976
and wanted it to be dispused of before his de-
parture. He had learned Morse code and mostly
listened to 20 meters. He hadn’t been active
for several years, but was interested in meet-
ing me for the transaction and some radio talk.

He was delighted when arrived at his bed-
side with my notebook, containing my
license and several awards, which 1 shared with
him. I s¢t my electronic keyer on a book in his
lap and let him experiment. He was pleased,
and he drowsily moved the puddles for a while,
then began ta doze. As we prepared to leave, he
awoke and said clearly, “Thank you for letting
me meet a ham operator,”

[ was moved by this brief meeting, and
wondered how Glen had came to SWLing,
learning Morse code. and monitoring the
bands without ever becoming—or even meet-
ing—a leensed radio amateur. | can only
guess because Glen lett us the following week.
He lived as a silent brother to us hams. and as
such, although not licensed, I consider him
a Sileat Key.-—Herbert Leyyon, AATXP,
Springfield, Gregon
I would like to get in touch with...

{ anyone who has an Army Signal Corps 8C
442A antenna relay uait for information and
hook-up details (it has 2 Type DW 51 meter,
as shown on page 35 of February 1994 QST).
CGerald Rose, KB4QGI, 324 N Quaker Ln,
Alexandria, VA 22304-1%27.

© any radio amateur or SWL. who can help
provide information about the development of
Amateur Radio in the north side of Manches-
ter/Manchester-Bury area, around 1936 to° 51,
{*m also looking for records of NFD develop-
ment from local ciubs and groups. Eric Tay-
lor, G2ALN, 76 Sidney Rd, Blackley,
Manchester MY 3AT, Great Britain: packet
mail GZALN @ GB7BEV.
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Silent Keys

Administered by Katherine Fay, N1GZO

{t1s with deep regret that we record the passing
of these amateurs:

NICBA, john A, Peterson, Augusta, ME
KICPW. Sclwyn N, Blake, Andover. MA
NIDGV, Le Rov E. Cardimer Jz, Warwick, RT
WIEAN, Merril) 1. Hudson, Culpeper, VA
®ATERX, Harry £, Dente, Thomaston, CT
WIFXX, Alban V. Guenette, Salem, MA
WI1IMO, Francis 5. Matthews, Sagamnre, MA
WALISH, bdgar L. McKay Ir, Lang Wood, FL.
KPR, Charles H. Darling, Orleans, MA
WALYZA, James C. Whitney, Torrington, CT
W2IAHY, A Hector, Ozone Park, NY

W2BV, Burnll T, Wamock., Minotola, NJ
N2EIU, Theodore M. Klein, Svarise. FL.
W2FLB, Walter Schnabel, Dunellen, NJ
KB2GPK, iettrey J. Uline, Averill Park, NY
W21 BEdwin R, DeWitt, Bradenton. FL
W2I0E, Gavin S. MacMillan, Tuckerton, W1
N2KG, Alwin E. Bulau, New Port Richey, FL
NZMWH, lames M. Berry. Tonawanda, NY
K20UF, K, Thomas Hally, Martinsville, N}
REBIZPKN, A, Kaplan, Wheatiey Heights, NY
KE2TS, Emilio Pasqualeni. Huntington Station. NY
*RalTK, Edward N, Ludin, Cherry Hill. NJ
HIIAFR, Freddy Rodrignez, Paramuy, NI
*NS(}IX, John M, Warker Sr, Wernersville, PA
K3ICSY, Martin K. Sulabes, Nokomis, FL
W3DXG, Oral 4, Jones Jr, Silver Spring, MD
WA3ERP, Gearge J. Meyers Ir, Wyomissing, PA
W3EPC, David Souell, West Chester, PA
W3IFQH, Howard M, Burns Jr, Bethesda, MD
W3KR, Harry (. Rarick, West Lawn, PA
W3PTIH, Carl R, Kiaproth 8¢, Glendale, AZ
WIUTL, Robert 8. Raney, Wiltiamsport, PA
KB4ASY, William H. Sumner, Charlotte, NC
AA4BF, Charles £, Chatterton, St Augustine, FL
KC4BHY, Joseph ). Savoca, $t Angustine, FL
K4BRC, Fdward F. Gaudet, Beverly Hills, FL
KA4BTU, Allan Flomau, St Aogustine, FL
KE4CUT, Russel Best, Shalimar, FL

*WACVQ, Theodore W. Whipple, Columbus, GA
W4DPM, Robert E. Ford, Orlando, FL
KBADXW. Charles A, Linn, Bradenton, Fi.
WALHTR, Frank H. Harris jr, Williamshury, VA
KD4JRB, Wiliam N. Shaddix, $t Augustine, FL
K4LOH, Ward 5. Webh, Pensacola, FL
WAOFT, slfred L. Streling, Lakeland, ET.
WA0XN, Flavil H. Ford, Louisville, KY
K4PBH, Jack J. Becker, 5t Augustine, FL

73,50 and 25 Years Ago

May 1919

2 Ah, to be able ta listen to radio again! Writes
Clinton B. DeSotoin Vwa Hukdred Meters und [lown
of the Navy's April lifting ot the receiving ban: “The
instant this announcement was made public, thou-
sands of amateurs throughout the nation rushed fran-
ticalfy up to long-deserted attics or down to musty
basements where the oid apparatus lay, intact under
its seals, in cobwebby, dust-covered decay. Hastily
it was brushed orf; tenderly idolatrous fingers car-
ried the individeai units to old resting places;
tremblingly, bell wice was stripped of its insulation
and connections wired in place. The towering an-
tennu vt old, dismantied in 1917, way mourned for a
bit, in silence; and then work started on a new net-
work of wiring, to be strung gingerly aioft from tree
ut roof nr mast. Hungering, codesick ears, sad in the
nostaigia of two long weary silent years, sbsorbed in
vestatic reunion the roaring threnedy of the commer-
ciul and government stations.
“There was still other work to he done, how-
ever. In earty May the A R.R.L. board again met to
zonsider the plan proposed by the finance commit-
tee. Briefly, this plan wus to horrow $7500 from
former League members, issuing in retura certifi-
cutes ui indebtedness payable in two yedts with
titerest at 3 per cent, per annum. The proposal was
approved, The putchase of Q5T was conswmmated.
Sevretary Warner was tnstructed to lay plans im-
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NARGEK, Cuarney J. Bryan 1Y, 5t Augustine, FL
NARMT, Robert [}, Gray Jr, London, K'Y
KD4ROF, Hughbv W, Bonds, Talladega. AL
WARZL, Howurd L. Schopher, Columbus, GA
WD4SCF, Bernard D, Reams, Lynchburg, ¥ A
KJ4UA, Frank P. Rollins, Fort Myers. FL
KI4VW, Paul 8. Bavan, 5t Augnstine, EL
KSAK, Ray Narad, El Paso, TX
WSBE, Lestie B, Essiogton, San Antenio, TX
*RICNT. Edward W, Green, Sulphur Springs. T'X
WASEBZ, Lee W, Bovd, Natchez, MS
NSKQM. Dan H. Weber, Seabrook, TX
K3IMEC, George M. Guetig, 5t Rose, |LA
WASNIB, John €. Darby, Lobhock, TX
WINXD, Murray L. Wykes, Georgetown, TX
WASQXY, Bernet J. Bauer, Midwest City, OK
WRBSSSL, Evelyn V. Losey, Shreveport, LA
AASST, James (. Weldon, Dallas, TX
KASWAE, Joe C, Dillon, E] Paso, TX
AASZF, 0. D. Thompson, Bartlesville, QK
WAAEE, Dallas E. Smith, Marysville, WA
KAGAEX, K, L. Maore, San Rafaei, CA
SWHEAFY, Ellwood C. Wilder Jr. Honolulu, HI
KEGCQ. Vernon Starr, La Mirada, CA
WAERS, Vernon Howard, Burlmgdme CA
WoHEX, Lloyd F, Nelson, Glencoe, CA
W&TLE, Christian Jorgensen, Fremont, CA
WoKOS, Clarence H. Albaugh. Los Angeles, CA
WoKZY, Warren G, Moore, Uakland, CA
FWIGL., Corwin A. Roberts, Albany, CA
WANYL], Monte H. Lovelace, San Fernando, CA
ke, lohn B, Nelson, Richmond, CA
WePME, Heary Korczak, Littleton, CO
KA6PSD, Minor . Rabetison, Johanneshurg, CA
WHROW, Edward C. Bosea, San Diego, CA
WAUILY, Eugene D, Olsen, Moorpark. CA
N6WWL, Wesley B, Cooke. La Mesa. CA
KB7ACH, Lonrmie R, Titgen, Albany, OR
*WHBTAHP, Samuel R, Frazier. Everatt, WA
WL7BS. Orwin B, Westwick, Fairbanks, AK
KE7CC, Gdis D. Johnston, Bishap, CA
N7CRG, Max A. Mathewson, Salt Lake City, UT
K718W, Paul B, Fourtrer, Forsyth, MT
WTKKN, John L, Kelley, Lacey, WA
NT7K, Elaine E. Hicks. Seattle, WA
WIVZE, Orville B Trrever, Tuckon, AZ
NRADK, James $. Bennett, Dayton, OH
WERHH, John P, Janda Muskegon Heights, M1
WDBBSC, John P. Guenthaer, St Augustine, FL
KBCFET, Dewey F, Collins, Oak Hill, WV
WBCSL, Ddmund A. Unger, Oxford, MI
WRDRN, Robert G, Klausner, Akron. OH
WREX(), Richard §. Baldwin, Toledo, OH
WRFNQ, A, O. Kilborn, Jackson, MI
WEHYLI, Andrew E, Besonen, Trout Creek, MI
WSIFB, Marvin R. Holter, Ann Arbor, MI
E¥IUB, Milan A, Kontosh, Burnswick, OH
WEBIUL. Carl M. Superko. Ann Arbor, M1

mediately tor the ficst issue of the magazine.”
May 1944
& “Qur cover: If you can look at a melange such as
appears on the front of this issue and remark philo-
suphically, 'Well, { suppase they’re trying fo be
artistic,” and then say no wore about it you're a
persen of wit and wisdom and we admire vou. 1f,
however, you're the kind who says, ‘What in hellis
this supposed 1o mean?"—well, to vou we van only
suv that it’s supposed to be an attempt to use the
varied forms of microphones and keys as a source-
theme depicting amateur radio communication. ..
Editorials mark the month as the 70th unmversary
of Morse's code and the 30th anniversary of the
League, and revisit the ongoing discusyion of ama-
teur transmitter powszr. A sidebar reports that
ARRL past president Dr, Eugene (. Woodrutt,
WRCMP. died on March 20 at the age of 73, Gold
Stars reports the deaths of Hugh S, Glassburn,
WOEEZ, and Frederick (. Harrington, WOWDR.
With the world at war and US bamdom shut
down for the duration, radio-related features ure
hard to come by, 1. W. Pugslev leads the issue’s
features with “Fundamentals of Magnetic Record-
ing.” . lrvin Metzger, WEFER. reports “Building
War Emergency Radio Service Transceivers in the
Schoel Shop.” . W, Moorhouse presents “A High-
Fidelity Peak-Limiting Amplifier.” Edward M,
Noll, ex=-W3FQJ. devotes Part | of a series on
“Practical Applications of Simple Math™ to hias
calculations. Frederick A, Long, ex-WENE and
WEBSL, details “A Portable Power Supply for
WERS.” Stafter Hollis M. (W [JLK) French’s A
Battery Powered Camper’s Campanion” describes

WUBL, Doris M. Kifanski, Boyeevitle, W1
KURCE, Ralph ¢, Furman, Muir, MT

WBKWI, Wayne 5. McDaniel, Frankford, WV
WRLOR. Milion K. Foxworthy, Laneaster. OH
KXOLP, Wendell Tulencik, Foronto, OH

KRQPG, Andrew J. Csomas, ']olecio OH
FWERQPP, Richard T. Brockmeier. Holland, MI
KAKTEA, Robert |.. Smalley, Parma, OH
WORXI, G, ¥, Townsend. Princeton, IL

KYFHM, Mildred E, Oras, Cicero, 1L

WDQH("X Jerry D. Lathrop, Terre Haute, IN
WYHQX. Arthur B, Olsen. Valparaiso, IN
NUKLJ, George P. Langan, Springfield, [L
WQL)IE. Jerome H. Kleker, Deland, FI.

WORZC, Donald R. Myers, bpringfield, (1.
WBIVES, Schuyler 13, Seavey, Angola, IN
WOoWCD, Henry . Burda, Mundelein, [L
KO7ZIW, R, R. Mattingly, Aurora, [N

KBAB, Edward .. Wood, Eliraheth, CO

WUIOL, Harey C. Glawe, Dana, A

FWONVZ, Albert E. Peterson, Des Peres, MO
KAVRXT, Herbert E, Small, LaSalle, CO
WOWKM, John B, slingsby. Rapid City, 5D
VE3IANN. Cliff Dennis, Port Rowan, ON, Canada
VE3IBKZ, D. Grr, Maidstone, ON, Canada
VE3IRW, John R, Card, Hamilton, ON, Canada
YZ4Y Johann W. Heinhold, Burpengary, Australia
VETAQP, Philip W. Patko, Vancouver, BC, Canada
HBYDY, Pierre Herset, Marly, Switzerzand

‘Lite Member, ARRL

Nota: All Silent Key reporis sent to HQ must
include the name, address and call sign of the
reporter as well as the name, address and call
sign of the Silent Key in order to be listed in the
column. Please allow several months for the list-
ing to appear in QST,

In order to avoid errors in the Silent Kevs
column, reporis of Silant Keys are conﬁrmed
threugh acknowledgment only to the famil
the deceased. Thus, those who report a §i e
Key wili not necessarily receive an a.::..knowl-
edgment irom HQ.

Many hams have remembered a Silent Key
with a memorial contribution to the ARRL Foun-
dation. Bhould you wish to make a contribution
in a friend or relative's memaory. you might dasig-
nate it for an existing youth scholarship, tha
Jesse A. Bieberman Maritorious Membarship
Fund or for the Victor C. Clark Youth Incentive
Program Fund or for the Gieneral Fund. Contri-
butions to the Foundation are tax-deductible to
the extent permitted under currant tax law, Qur
addraessis: The ARRL Foundation, Inc, 225 Mam
St, Newington, CT 08111, iy [ o

4 transmitter-receiver apparently built in Tune
1941, Thomas A, Crarretson, W JASB, presents
“New Antenna Mast Des1gns One month late,
Jusper P, Burp reveals a new side of natural history
in “Lice, Liberty and the Pursuit of Parasites.” John
F. Soura Jr, K6PHD, rides a ham-huilt camera-
mndu]amr through adventures with “Television in
k6 Land.” The Experimenter's Section reports on
varrier-curreni communication—that is, two-way
work via low-frequency radio fed over pawer lines,
May 1969

% The vover pictures a 500-W 220-MHz CW/FM
transmutter built by ace ampman Dick Stevens,
WI1QWI, With Field Day a month away, the edito-
rizl emphasizes public relations, Behind the Dia-
mond No. 15 portrays ARRL Communications
Manager George Hart, W INJIM.

Doug DeMaw, W1CER, turns up the heat under
direct-conversion reception with ““The BL.C. 20-10
Receiver”—plug-in converters teamed with an 80-
meter tuner based on a CA3U2Z8A differential-am-
plifier detector, 1, B. Berry Jr, W4PME, shows how
ol egalize Y our Phone Patch.” Allan A. Simpson,
VE4AS, buids “An All-Driven Thres-Element
Mini-Beam.” Q. G. Villard Jr, WeQY T, (. R, Grat,
WSLFM. and I. M. Lomasney, WAGONIL, explore
“Long Detayed tichoes .., . Radio’s *Flying Saucer’
Bifect.” Gimmicks d.tld (.radgeh ptters 4 160
Meter Converter for Ham-Band-Only Receivers”
by lames P. (lillespie, WHLOU/WEBKE.” With
MF mohile hack in the news us a result at’ recently
increased power levels on (60, B. i, Bitiner,
KAWON, explores “Mobile Whips and Lorona oo
David Newkirk. WJ1Z '-15""'-!



Results, Seventeenth ARRL
International EME Competition

EME is certainly not only for “big gun” stations!—Joop Mutter; PAGJMY

By Billy Lunt, KR1R, and Warren C. Stankiewicz, NF1iJ

Contast Manager

It seenls like every time the EME Com-

petition is held, everyone remarks how
much easier 1t i to make moonbounce
comtacts. This vear wus no exception, The
giant VEJONT operation (see this month’s
Up Front in Q8T and the World Above
50 MHz, October (287 puge 92 and January
(5T, p 106} gave anyone with an inferest in
making their first Earth-Moon-Earth (EME)
contacts an excellent chance 1o do so, Their
effort helped make this the most suceesstul
edition of the contest vet,

Their objective was simple—mount an
operation to put « signal on the band so foud
that you could almost hear it with a rubber
duck foran antenna. The 150-foot dish at the
Algonquin Radio Observatory gave them the
mather of all echoes, enabling people with
OSCAR-class stations (running 80 to [00) W
urso to astmall Yagi) to make their first con-
tacts via the exutic moonbounce path,

if you only worked one station, it was
probably VE3ONT. A lot of people, how-
ever, hung wround the hand long enongh to
find that there were other stations loud
enaugln for them to work, and successiully

TR -

Magin, EA3UM, and Enrique, EA3BTZ,
used this "wireless” station 1o make 82
contacts On 432 and 1296 MHz.

Assistant Contest Manager

completed contacts they wouldn’t have
otherwise attempted. Although they may not
have fried the junosphere the way the
VE3ONT crew did, Gerald, KSGW, made
316 Q850s on 2 meters, and Lars, SM4IVE,
mude 188 on 432 MHz. If vou worked more
than one station during the conlest, it was
probably ane of these.

This added activity paid off handsomely
for many people, Hannes, QOESJFL. finished
at the top of the single-operator, multiband
wlass with 3.2 million points, Al the coun-
tries wn the air led to a big jump in malri-
pliers. This. in addition to all the newcomers
on the bands, contributed to higher scures

Michael, NV3Z (),
and Joe, NA3T,
celebrate their first
EME contact in styte.

Tommy, WDSAGO
(below), ygot help
from students in a
local electronics
¢lass to finish his
144-MHz array.

Kiyoaki, JA7GTB, worked Gerald, KSGW,
with just 50 W and two 16-element
K1FO-type Yagis.
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Scores

Each line score lists call sign, scare, stations worked, muttipliers, and band (A = 50 MHz, B = 144 MHz, C = 222 MHz, D = 432 MHz, 8 = 902 MHz,

= 1296 MHz, F = 2304 MHz, [ = 10 GHz2).
Single Operator, Multiband VEBTA 2500 16 i1 B WAIHMK 156,600 54 5 B “B4WM TS50 BS 37 D WOSAAD [+KESIFLKFUM)
IJEE?FL P SZEIBO 108 47 R 4 6k PABIMY 18600 54 29 B janin) 145800 &4 27 D sd2000 8 21 B
T 146 43 D WICRS A%E00 5 4B DJawa 165400 59 26 @ EaMZN 08 43 B D woten
sy 87 B 13 0 WARRSK 148,500 55 27 B waAgRJE 75200 48 17 D L
SMECEW 073600 104 3% B KIECT 42000 19 1B B SMOFFS 40400 52 27 B Bzaug w7 47 0 DLIBWW LDL4EBY) .
: HOTIE00 104 S8 B 1D Wivew 2RO 5126 B GNAKNG 35800 31 WD Birnoe gx 21 B
g {1 E WIEHd 120000 52 28 B NADFS sz00 #9 1A D LR
SMOEYE jzazoot W A R VE1ALQ 96,000 {18 PE1DAB 125000 #0 26 B FEEHD i2 16 D K2UYH (+AKZFK2TXBWIERT
o 9 J8 D 24 14 D KaBHZ 117,000 45 2 B CINSOF MG D S80U00 B9 32 I
a6 a7 € EAJEHD JB800 12 10 6 OHINMS 83000 34 2R JAZKAW w1 D - 2 18 E
v e 5 £ D LARKY A3600 B 22 B BGTE & 16 D I e OH (4128 TFLYIDIK2TLA, IW2e
NZIGU si1400 8 13 B NTOV 19200 15 11 B PAIEPD gl40u 37 22 B pEeMa 79 15 D QATH) 427800 7 %0 D
E s 32 b 1 01D HBAAL 0000 A6 14 8 WETN 24 18 D N ) 2% 15 E
a0 17 E OLAYEE 4400 4 4B SMECNU 59400 83 148 DKICA 28 i4 D EAJUM +EASBTZ) o
Farcd AW 000 9 3 4 4D ZLIPE 57,000 0 15 8 I5TE. 14D 384,000 49 X6 D
o : Jw 3 £ 4 $E 1470 E\[l AL BPSCIT 14D b I -
K4QIF 49 400 ,.m o LR 320 9 B D KIDOR OB 8 UM 2 i3 b OKIKIR (UKﬂUMDAKDPSI
’ M £ 34k YEIKG OB oappa 2 o1w D LG 20 D
VEILVL a4 g VHEMC th200 T s D NIANX E7O18 8 pKary 2 12D I
‘ 40 55 g RRAAW 23148 SEsKHE L] 5 8 F
i E WADAEA 4200 { 1@ g'ﬁtmﬁ«é gg :? 2 f&ﬁgu ;z ) E RoE
i Y 8 D & & IH1 E) :
AAGRLE AJ:: ﬁ OHENYE 5000 4 3@ KUBY @ 148 KSWID 3 8D Multm_peralor. 144 MHz
"4 E 4 2D PARMK 21 @w SHAILY @ 80D WSUN (+N5ELZ)
1F KEZAYL 3000 4 oA EARAGE 17 14 8 JATUGH 4 8D 455300 244 53 B
WrHAH 3 A 22D KpUBM 12 13 B JAZODV 58N L\ZZF WA (UA.B FFFLEM ops)
13 B JHTPAY 2500 2 28 JFE1BMJ 2010 8 JHINWC # 2D R0 129 W B
'15 ) 4 3D SMIMUT g 12 # JH1ERA P2 D IKAMAC m.wxm
b 445,200 ne  VEINYL 40 1 1B JARKLX 4 11a KNSS 1t n 336,800 ¥ 34 B
) M4 EadL s H : 2 l[«)ﬁi%?ﬁ }i :gg SJINRY 190 i i D FSJTA (+F1HDL Fg;;u? HLCY -
2 B CAdLY ] T A . .
WIEN 223000 44 ; Ad L E FEHRY 1 a8  Single Operator, 1206 MHz HE4ED +EAIAIR)
3 20 D " WeaBkL "o oeaxxl 195300 &2 3 & Waaan 57 28 8
KHZAH 331,200 "y g  Singls Operator, 50 MHz KetlE WA B 3MADHN 143,100 £ NHAM+NOITP) 50,400 25 18 B
el a m KeUXT 5000 10 B A UWBAAR WoEB asg 122,500 5 £ LZIDPHLZISJHKQIN
ne KbMYC 5000 M B A LAYK (LASY 0p) 1 woT B F1ANH msﬁtm T3 30800 23 11 B
CAzLL e 500 A8 WEJKY 300 g T A NG7E : 4 Ej 5] ZSEAXT E SKTCA ISM7s NZB, SJR.SJv, THSngm
| ' 15 iy 2‘403 : 4; 3 'ﬁ?lﬁ” g . S E‘?,,BL&L I A E NV3Z (+NA3T) 1lnn b 13 E
= ey NEFF 1500 5 B SMECK! 22 1
Fam as7A00 I E KEFF 300 8 A ATK B 7B EAanDRSA  54do0 £ RXRCQ(+W20ZU wazoNAJ
4 F LRAT 00 03 1A Eizﬁga g : g q4$;c|—| “’”“88 2 g t &
-8 o4y [ t
LASRY &47 900 # B singie Operator, 144 MHz WABYDI T 6B OIruHF (OZIFTUp) Multloperatar, 432 MHz
CIHSIY 41 000 e Kaw 1,706,400 416 54 B PLEDTA 4000 8 58 6400 P2 1R E GHZPQ (+0HECD
o w13 0 SM5FRH 1,340,800 250 43 B WIAIM 3000 5 58 1K3Ca) 000 30 13 E . 624000 142 44 D
RAIYCH 230400 0 13 B DLEDAT 1,883.600 234 &4 B JAYANR Booa &5 5@ HESBED 20400 1T 1z E KIFD LK1 NG
d PV 3MBBESZ ¥93.000 190 47 H Napl 2, 3 48 QFdMM s00 3 ?E S51.700 43 39 D
AAATY 131,600 29 18 D HBICRE 193000 185 48 B YPSWASHMK {00 4 3 B CXEBY 600 8 2 E FEFHI (+F58 DE MY, NWK FBGIN}
' 1B 90 B LABYE B0.800 157 44 B VE KPR teea 4 5B NAMW wa ot 1 E ERELED 1R 43 D
RESZA el M 19 B SETWY 559,700 137 43 A MazAT 400 2 oz SMECFS a1 1 E FMBWD: (+GM2AV)
' 13 10 D A24EQ 523‘883 :43 42 g {;iggg 138 g ; 5 HBICW ot i E — “Kvw‘“gg 3: 1§ P
SMaAKW 116,000 ;g }2 [E’ QE?TW iaafgm 135 1‘1] B VARG ton [ Sfngle Operator, 2304 MHz Mutti ator, Multiband
JAYEOH 54500 15 10 B OM2CKR 414200 108 38 B SVASHMK 0a 1B gggpRe 000 n @ E uttioperator, Multiband,
B 22 17 D LFEUS 4 36 B VEINJK ws t 18 WAHRIK 3o & % E Commercial Equipment
GMAJI as000  4d »x B FAIRF 3@ B NBZAW ot T B epNn 460 P 3 F yEZONT (VE2DRONVEIs ASO,AFM,
1 1o MeGAL sy NeAXA o114 i CRU,DSS,EMS,KBH,VD.WSIP, o)
VEEMA rgon 17 oq1o KiMTz K AntR oo 1 18 ﬂ’-‘;‘gg"jﬁ:&__ﬁg“;xnd 496,000 235 48 B
- 93 35 : 1206 § JO1BMY, 46 41 D
HIEAD 20 13 105 NV 35 3 & Single Operator, 432 Mz | ARAENY RZIFM 0081 HoweE
17 14 & WBAWIC  ERI000 & 0 B SMAIVE LeT.enn 198 4 D 951300 w7 4 B
HLOUH (KGBUH,ap} SMARNA zhedon ' 34 3 DL9KR GEB.000 160 4% ) ‘ a 25 0 Checklog
(a0 1M 9B SM5IQT 249000 43 30 B DJEME SHd200 141 42 D DL7MAT (+DRAYD,DGTMHY, 2EEBMN
SEp G mm Lo RO IR ummbmmean.
) Iy @ G4 198, L ) ! Bl I \ \
HARAY 62200 17 '2 2 QESEYM 189,100 81 31 B BLoNDD 298400 Y 33 D 52,000 116 39 &
§5120 00 11 8RB PAECHR 184800 &6 22 B HaRZ #9100 g @D B I8 ©
3 4D
-y
across the hoard. It made for & close race in  SOAPBOX on 1296 at monnrise, but heard nothing (NT@V).

the Multioperator. 432 MHz class—Matti,
OHZPO (with help trom Jukka, OH6DD}.
defeated Steve, K1FQO, and his ¢rew {Frank,
NCIE, and Paul, K1GX) by a narrow margin,
working one fess QS0, but five more multi-
pliers.

This veat’'s competition saw a return of
activity on 6 meters, Eight stations reported
making contacts on this band. It may be
tougher, but that’s where the challenge is. Ac-
tivity was good on 2304 MHz, too-Faul,
W4HHK, reports, "It was unbelievable to ob-
serve a three-station pileup on 2304.025.7
OKILKIR, with Antonin, OKIDAL and
Viadimir, OK.1DAK, ut the conirols, even made
rwo EME contacts on 1} GHz—great job!

We had a record number of entries this
year, with 215 stations seading in logs. This
1% a jump of 8% over the previous mark, set
in 1991, [t you weren’t in on the action, why
not start planning vour effort now? The rules
for the next ARRL International EME Com-
petition will be in September QST that
should give vou plenty of time {o get ready,
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Mr Faraday did his worst, particularly during the
second weekend! As a result, my eftort this year
was only slightly better than Jast year’s (NAGIV).
1 spent an inordinate time clhasimg YE3ONT, but
managed to work them on three hands (KOBCT).
The ability to switch polarization was again 4n
advantage oo 2 and 432, and | found conditions
good both weekends. The only problem I had was
when my high-voltage supply failed twice
{OESIFL). L doubled my score again and had a lot
of fun (N2EQU). This was my first experience in
operating EME on four hands. [enjoyed i, hut got
a little tired (JA4BLC), Bad weather and the grem-
(ins lett me alone. My big thrill was working ESMXX
via 6-meter EME (W7HAR), Next year, I'm going
fo et out the chainsaw su I have inore than a five-
hour window (KB2AH), Multiband aperation is
much more entertaiming because you can change
the bands and find new stations to wuork and you
have the ability to operate the band with the best
conditions at anv given time (EAIDXUN. This
cuntest is exciling ev ery yearaul the appearsnce of
the YEZONT superstation made it even more exeit-
ing, I wish more W/VE stations were active on
12596 MH? (JH3IEAQ) Murphy struck the Novem-
her weekend and [ was unable to work VE3ONT an

296 (VE6TA). High winds and heavy raio both
waekends limited operation { VELALQ). This was
my ftirst effort in the EME contest and 1 had a [ot of
tun. I was happy to work VEJONT on 432 with my
tropo antenaas at my moonrise; [ listened for them

My antenna system was the biggest project ['ve
ever taken on and took all summer to complete. My
first EME contact with VE3ONT on 432 was quute
a thrllH{EBZAY1D, 1 tound conditions on the first
weekend quite good, but variable the second weck-
and. This was my first fry at & meters during this
contest: it was difficult! (KGQXY). Conditions the
October weekend were fairly unstable and activity
didn’t seem very high, Nevertheless, | worked
many new stations and new countyies, like HL., OK
and EAR (HBRCRQ). Every EME QS0 T make is
still 2 thritl, despite being a ham for more than 50
vears! (W@HP), | enjoyed the contest, despite
auroral attenuation the first weekend and lots of
QORM the second weekend trom the European
Marcon1 CW coutest. My highlight was the random
QS0 with unother 2-Yagi station, EA3DXU
¢PAQIMVY. Sunday morning the sevond weekend
even big stations dis