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range and simplicity
p ofoperation
‘..:.;the‘k'i‘nd of hand held most people want...simple,

P rugged, reliable, easy to use. The S-15 offers a full
5 watts of power...power that extends your range and

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

Consider these features betore you decide on any hand held:

* 5 walt output (1 watt low power switchable)

= 10 MHz trequency coverage: 140-150 MHz {For export only: B
version 150-160 MHz, C version 160-170 MHz)

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

= Three channel memaory. (1 channel permits non-standard

repeater offsets. 200 micro amp memory maintenance

(standby)).

A new “easy remove” battery pack

One hour quick charge battery supplied (450 ma/HR)

Plug for direct 13.8 volt operation

Speaker/microphone connector

BNC antenna connector and tlex antenna

Extremely small and light weight (only 17 ounces).

Ample space for programmable encoder.

Fully synthesized

Extremely easy to aperate

Its low price includes a rubber antenna, standard charger. 450

rma/HR battery (quick charge type) and instruction manual,

CPTIONAL ACCESSORIES: 1 hour quick charger (ACH 15) 15 button
ouch tone pad (S 15T) » OC cord » Solid stata powet amplifier ($-30 8 5-
80) » Holster (CC 15) « Speaker/mike {HM 15)

e 0 ¢ o 8 B 8 0 G &

Srailable at
your local %empa .
¥ . &

Sealer or from.

...the new CS-1

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

TEMPO M-I

Superb quality VHF marine
band hand held. Synthe-
sized for world wide use. ..
all marine channels & 4
weather channels. Ch. 16
override, All offsets built in,

TEMPO 5-2 Use 220 iMHz
repeaters nationwide. Syn-
thesized, field tested and
tlependable,

TEMPO $-4 The first 440
MHz hand held and still a
winner,

=

2050 5. Bundy Dr., Los Angeles, CA 90025 5213 820-1234
931 N. Eyclid, Anaheim, CA 92801 (714) 772-3200
Butler, Missourt 54730 (816) 679-3127

TOLL FREE OROER NUMBER: (800} 421-8631

For all states except California.

Galif. residents please call collect on our regular numbers.



©T2200 + KB2100 + ARQ1000 + RS2100 + KG1Z

M The CT2200 and KB2100 give you an integrated system that in-
8 cludes video, RTTY demodulators (high, low, modem low, and
modem high tones), and many advanced features. Operate Bau-
dot or ASCII at 45-1200 baud and CW at 5-98 w.p.m. Add the
ARQ1000 for ALL AMTOR features (not just some of them). The
RS2100 HTTY Scope gives you the acknowledged best tuning in-

B dicator for a complete RTTY sysiem. Alsc included in the
CT2200 is selective-call ASCII printer output, split screen, 36 or
72 characters per line, smooth scroll, and 2 or 4 pages of display

"brag-tape” memories that are programmable and nan-volatite,
& This is our most popular systern used by thousands ot ama-
teurs around the world. '

cm-zco

At last, a computer interface that reaHy worke and has an acour-
ate tuning indicator. Take advantage of HAL's years of experi-
ence in ATTY and see how good computer RTTY can bie, Best of
all, it’s universal and you can sslect the computer and software

of your cholce. Why be frustrated with computer RTTY? Hook-

up the CRI-200 and work ALL the stations' :

| BOX 365

" now the new DSK3100 disc drive optlon gives you 326,000 char-

- formance and rellabihty‘ this system is the proven world jeader,

memory. In addition, the CT2200 has 2 HERE I8 and 8 large -~ ™

- & onae-package complete RTTY system, All you need i3 your

" expandable! Add the ARQ1000 for AMTOR, the R82100 RTTY

HAL commumcmous CORP. | o
URBANA, IL 61801 « (217) 367-7373

MPT3100 + DSK2100 + ST6000:
MPT3100—the acknowledged top-of-the-line system tor both
commercial and serious amateur RTTY and CW stations. HAL
pioneered the radio mailbox technique with the MPT3100, and

acters of message storage. The system is designed particularly
for the amateur, commercial, or military operator who has to
handle a large amount of traffic. You can coflect, edit, and re-
tranemit traffic perfectly with a minimum of effort. The 8T6000
is renowned for its weak-signal performance and reliability. Add
the ARQ1000 for full AMTOR operations, including an AMTOR
maitbox. |f you are serlous about your code and need high per-

CWRE850: :
Have a space problem or want portabie RTTY? The CWREB50 is

transceiver and 12 VDC—the rest i in the CWRB850, including
the screen. The high-performance RTTY demoduiator for all
shifts and either high or low tones is buitt-in. AND, the system Is

Scope, and an ASCH printer, and you have a no- compromise
base statlon for all modes
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TRY DOCTORDX™

Morse Transceiver Simulator/Trainer

Our Customers Will Tell You Why

Bravo, there is no question that the introduction of Dr, DX will Great for sharpening contest skills. ., .J.D., Canyon Country, CA
have a significant impact on the DX and contesting world. | can Best ) nole ham shack, egual to my ET.ONE
see the refinement and development of superior A?sh a;:?esslsorzllg my who m shack. eq 3 H° B:mvme P:q
operating skills by its faithful users. .., . . A.T.T, Pittsburgh, PA pha 77, 5ign e AAREEEREEEEE T .

I had the opportunity to try out your new “Doctor DX" for the
Wonderful productl.................... 5.0., Providence, Ai Commodore 64 recently at a hamfest and was quite impressed
My code speed is coming back quickly. Very good trainer. Can with it, completely avercoming my earlier thoughts that the
youtopthis?....................... &.C., White Salmon, WA concept might be “a little silly.” It's quite a praduct!
A one-way QSO OK, but two-way? My co-workers have hrd == 757ttt em s etsimeniiia i, K.T., Mitibrook, Il
nothing but praise of ur program. [uvitl, .. ., M.Y., Oakiand, CA Having a ball with the simulator—Great product—Keep ‘em
Dr. DX is the rhost incredible thing I've seen! You've gotawinner coming. Much successtoU.............. W.V., Cheshire, MA
here! 'mhocked!................. 4.8., New Port Richey, FL Really keeps me occupied. No antennas as yet—new QTH. This

i i

GREAT. ..o B.G., Scottsdale, AZ wilikeepmesharp!il .. .................. 8.8., Royal Oak, MI
Feel it will be a valuable contest training tool. Appears to be Fantasticl!. ... - B.0., Rockwell, NC
very realistic. ........................ D.M., McFgriand, Wi It is hard to believe what you hear. There has to be [ots of little
Simply the most amazing amateur software I've ever sesn or bitty hams inside the thing!......... ... W.H., Bartlesville, OK
used. Fantastic....................... T.B., Lost Creek, WV Excellent programming, realistic contest trainer .
EXCELLENT! Very realistic and useful. .. 8.C., Wilmington, DE ~ ** "=+ ++ =t rmrerreranaiaeiin.. R-R., 5an Jose. CA
Good training aid—-for off air W experience. Best program | Bveryitem I have from AEA s great!...... .. .M., Houston, TX ]
have seen out. Nice going, AEA. ........... A.C., Borwick, PA Am most impressed and surprised with performance of Dr. [X.

Will be used to teach students on C.W.. D.H., St. Louis Park, MN ~ Greatald in increasing code efficlency . . W.K.. Lincoinwood, IL

& DrDXCC Q 5 BAND
& DOCTOR DX CONTEST BOX DIDXCC h '
» ‘ 8 HOUR SPRINT 24 HOUR MARATHON
ﬁ 1.N6TR......... 4250838 1.WINI........ 11,743,944
e <L awiNL L 2275195 2. i
3. WC4E ........ 2,226,345 3,
4.KB7G....... .. 1884545 4.
fRIESEFE. | g kszp. 1494796 5.’ ‘
WAZ Dr. DX

& ',

Q & HONOR ROLL ﬁ ‘

& * Send Us Your QSL Today And We Will Rush Fuil Details! Q ﬂ [
!

]\, Advanced Electronic Applications, Inc.

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

Brings you the ¢
Breakthrough!

y



NO RADIAL
VERTICAL
10, 15, 20 METERS

fiiminates the

gaired hy other ver
cals, -Optimum “current distrbution gives
!!iclency arid low angle radiation for DX
munications.

brings high performance antenna faature.s,
those living.in apartments, condominium
~"oron small city lots. Even if you have plenty of *
'~ space, R3's combination of neat appearance
- and DX capability make it ideal for your sta-
“tion. The R3 includes an integral tuner to give
a perfect match across 10, 15, and 20 meters.
The remote tuning feature allows easy finger-
“tip control as you operate your station.

R2 is a complete antenna system readly to in-
stall in virtually any location from ground level
to roof top.

FEATURES
Gain, ref Y4Xwhip
No Radials
360° Coverage
integral Tuner with
. Remote Control Console and Indicator
24 Volts To Tuner
110 or 220 Volt Operation
75 i (22.9m) Contro! Cable Included
Only 22ft {(6.7m) High
1 sq ft (.09 sq m} Space
Self Supporting
Stainless Steel Hardware
Mount: Sleeve Type Fits Pipe Up To
1% in (4.5cm) dia
Cant Be Easily Stored and Set Up For
Portable or Temporary Operation

Add up the features—you’ll find that you can

have ALL OF THIS PERFORMANCE without

the need to buy tower, rotator and assotiated -
hardware. 23 1S ANOTHER FRODUCT

CAEATED FOR THE ENJOYMENT OF YOUR

HOBBY BY THE WORLD RENQWNED

CUSHCRAFT ENGINEERING DESIGN TEAM,

2 g

5 st
ik

CORPORATION

THE ANTENNA COMPANY

48 Perimeter Road, PO. Box 4680

Manchester, NH O3108 USA

TELEPHONE 603-627-7877

TELEX 953-O50 CUSHSIG MAN
AVAiLABLE THROUGH DEALERS WORLDWIDE
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Directors

Canada

THOMAS 8. J. ATKINS, VE3CDM,
55 Havanbrook 8lvd., Willowdale, ON M2J 1A7
(416-494-8721)

Vice Director: Harry MacLean, VE3GRO,

163 Meridene Cr. West, London, ON N5X 1G3
H19-433-11989)

Atlanlic Division

HUGH A. TURNBULL.* W3ABC, 6903 Fhode siand
Ave., Colloge Park, MD 20740 (301-927-1797)

Vice Dirgctor: George W. Hipplslay, K2KIR,

7932 trish Rd., Golden, NY 14033 (716-941-5287)
Cantral Divigion

EDMOND A. METZGER, WOPRN, 1520 South
Fourth &t., Springtiald, IL 62703 (217-523.5061)
Vice Director: Howard 5. Huntington, K9KM,

65 South Burr Qak Or.,, Lake Zurich, IL 60047
Dakota Division

TOD OLSON, KeTO

292 Heather La., Long Lake, MN 55356 (612-473-6478)
Vies Director: Howard Mark, W80ZC, 11702 River
Hills Dr., Bumnaville, MN 55337 (612-890-6302)
Dalta Division

GCLYDE O. HURLBERT, W5CH, P.O, Box 544,
Riloxi, MS 39533 (601-435-5534)

Vice Director; Robert P, Schmidt, W5GHP,

5100 Press Dr., New Orfeans, LA 10126

Great Lakes Division

GEORGE S. WILSON, 1il, W4OY!, 1649 Griffith Ave.,
Owensbore, KY 4230t

Vice Director: Atleae S. Hart, WBVR, 31030 Pear
Ridge, Farmington Hills, M 48018

Hudson Division

LINDA S, FERDINAND, N2YL, Sunsaf Trait,
Clinton Gorners, NY 12514 (914-266-5398)

Vice Director: Stephan A. Mendelsohn, WAZDHF,
€4 Malden La., Little Ferry, NJ 07643 {201-641.6061)
Midwest Division

PAUL GRALUER,” WBFIR, Box 190, Wilson, KS
67490 (913-658-2155)

Vice Diractor;: Claire Richard Oyas, WBJCP,

1828 Tilden %t., Holdrege, NE g8949 (308»9@5-6,454)
New England Division

THOMAS W, FRENAYE, K1KL, 23 finehurst Ad.,
Unionville, GT 05085 (203-873-5429)

Vice Diractor: Richard P, Beebe, K1PAD,

€ Tracy Circle, Billerica, MA 01821

Northwastern Division

MARY E, LEWIS, WIQGP, 10352 Sandpoint Way, N.E.,
Siogttle, WA 98125 (208-52%8117

Vice Director: Rush S, Drake, W7EM, 41385 Foul
Weather Blutt Rd., N.E,, Hansville, WA 98340
(206-636-2330)

Pacific Division

WILLIAM J. STEVENS, WBZM, 2074 Foxworthy Ave.,
San Jose, CA 95124 (408-371-3819)

Vice Director: Kip Edwards, WESZN,

1928 Hillman Ave., Belmont, CA 94002

Roanoke Division

GAY E. MILIUS, JR.* W4UG,

1416 Rutland Dr., Virginia Beach, VA 23454
1804-481-5095)

Vice Director: John C. Kanode, NAMM,

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

LYS .JJ. CAREY,” KBPGM, 13485 West Canter Dr.,
lL.akewood, CO 80228 {303.986-5420)

Yice Direclor: Marshall Quiat, AGEX, 1624 Market St.,
Suite 200, Denver, CO 80202 {303-313-0818)
Southeastern Division

FRANK M, BUTLER JR,, W4RHH,
323 Elllott Rd. 8.E., Fort Walton Beach, FL 32548
[04-244-5425)

vice Director: Mrs. Evelyn Gauzens, WAWYR,
2780 N.W. 3rd St.,, Miami. FL 33125 (305-642-4139)
Southweslern Division

FRIED HEYN, WABWZO, 862 Cheyenna St.,
Costa Maza, CA 92826 (714-549.9515)

Vice Director: Wayne Overback, NENB, 11552 Gali La.,
Garden Grova, GA 92840
West Gult Divislon

RAYMOND B. WANGLER, WEEDZ, 842 Beryl Dr,,
San Antonio, TX 78213 (512-733.9632 home,
512-684-5111 husiness)

Vice Director: Thomas W. COmstoc% N&TG,
1700 Dominik, College Station, TX 77840 (409-693-1181)

*Executive Committee Member

8 157>

Section Managers of the ARRL

Reparts Invitad: The ARRL Board of Directors {ses lIst at left} determines the pollcies ot ARRL. The 18
divislons of the League are further arranged intp 73 administrative “sectlons,” sach headed by an elected
Section Manager. Your SM welcomes reparts of ciub and Individua! activity, ARRL Flsld Organization ap-
pointments are available covering a wide range of Amatour Radlo volunteer interasts. Whatever your license
class, your SM has an appointment avallable. Chack with vour M (below) for turther Information. Section
boundaries are defined In the booklet Oparating an Amateur Radic Station, free to members.

Canada

Afbarta

British Columbla
Manitoba
Maritime-Nfid
Ontario

Quebec
Suskatchowan

Atlantic Division
Oelaware

Easfern Pennsyivania
Maryland-D.C.
Southern New Jarsey
Western New York
Westorn Pennsyivania

Central Division
Itlinois

Indlana
Wisconain

Dakota Division
Minnesota
North Dakote
South Dakota

Dulta Division
Arkansas
Louigiana
Mississippi
Tennesses

Groat Lakes Division
Kentucky

Michigan

Chio

Hudson Division
Eastern New York
N.Y.C-Lonyg Istand
Northern New Jersey

Midwest Division
fowa

Kansas

Missour
Nebraska

New England Division
Connecticut

Eastern Massachusetts
Maine

New Hampshire

Rhode island

Vermont

Western Massachusstts

Northwestarn Division
Alaska

Idatio
Mantana

regoi
Washington

Pacific Division
East Bay

Nevada

Puacific
Sacramento Valley
San Francisco

San Joaquin Vailey
Santa Clara Velley

Roanoke Division
North Carolina
South Cerofing
Virginia

Wes! Virginia

Rocky Mountain Division

Colorado
New Mexico
Utah
Wyoming

Southeastam Division
Algbama

Georgia

Narthern Florida
Southern Florida
Waest Indies

Soulhwestern Divigsion
Arizong

Los Angelas

Oranse

San {Hego

Santa Barbara

‘Wast Gult Division
Northern Texas
Okiahoma
Southern Texas

E. Roy Ellis, VERXC, P. 0. Box 2, AR 1, Fort Saskatchewan T8L 2N7

H. E. Savagae, VETFB, 4553 West 12th Ave., Vancouver VER 2R4 (604-224.5226)
Jack Adams, VE4AJ% 227 Davidson Ave. E., Bauphin R7TN 274

Donaid B. Wellinghv TWF, 36 Sherwood Dr., St. John, NB E2J 3H8 (506-596-2913)
L. P, Thivierge, VESGT, 34 Bruce §f. W., Renfrew K7V 3W1 (612-432.8967)

Harald Moraau, VEZEP, 80 Principale, 8t. Simon Co.. Bagot JOH 1YD (314-798-2173)
W. C. “Bill* Munday, VESWM, 132 Shannon Rd., Regina S48 551 {306-586-4963)

John D. Hartman, WASZBI, 32 Nanticoke Cir., Seaford 19973 {302-529-2664)

James B. Post, KA3A, 16 Monarch Rd., Wilkes-Barre 18702 (717-825-3940)

karl R. Medrow, war-‘i\. 102 W. Central Ave., Davidsonvilla, MD 2103576301-2614003)
Richard Hater, WA2HEB, 1228 Audubon Dr., Toms River 08753 (201-270-8292)
Willlam Thompsan, W2MTA, RD 1 — Bock Re., Newark Valley 13811 (607-642-8930
Otto Schauler, KISMB, 3732 Colby §1., Pittsburgh 15214 (412-231-6890)

David E. Lattan, WDOEBQ, RR 1, Box 234, Makanda 62958 (618-520-1578)
Bruce Woodward, WALUMH, 8208 Bramshaw Rd.. Indianapolls 46220 (317-251-5608)
Aichard A. Regent, KOGDF, 5003 South 26th 8t., Milwaukes 53221 (414-282.0312)

George E. Frederickson. KCOT, RR #2 — Box 352, South Haven 55382 (812-558-6317)
Jdoseph M. Gregg, KNBA, A #1 — Box 34, Horace 58047
Fredric Stephan, K

Joel M. Harrison, Sr., WB5SIGF, 1403 Forrast Dr., Searcy 72143 {501-268-9540}
Jdohn M. Wondergem, KSKR, 600 Smith Dr., Metalrie 70005 (504-837-1485)
Paul Kemp, KW5T, 3581 Beaumnont Dr., Pearl 39208 (601-939-7812)

Joha C, Brown, NO4Q, P.0O. Box 37, Eva J8333 (901-584-7531)

Anna R. {Sloan) Jackson, KA4GFU, 2917 Adams, Paducah 42001 (502-442-2596%
James R. Seeley, WBBMTD, 21615-29% Mile Hd., Springport 40284 517-857-2013
Juffray A. Maaas, KBND, 9256 Concord Rd., Powell 43055 (614-873.3234)

Paul 8. Vydareny, WBZVUK, 258 N. Washington, North Tarrytown 10591 (914-631-7424)
John H. Smale, K21Z, 315 Kensington Ct., Copiague 11726 {516-228-4835)
Robert E. Newkomm, KB2WI, 103 Godwin Ave., Midland Park 07432.0060 (201-891-3064)

Bob MeGaffrey, KAGY, 3913-28th St., Dus Moines 80310 (.515-’..’79-9848?5-2

Robert M. Summers, KEBXF, 3045 North 72nd, Kansas City 651095?1 99-1128)
Benton C. Smith, KEPCK, RFD 1, Prairie Home 65088 (816427531 )

Vern J. Wirka, WBBGQM, Rural Route, 81 Capehart Re., Paplllion 68133

Robert Koczur, KIWGQ, Whatstone Rd., Harwinton 05791 (203-485-0338)
Luck Hurder, WA4STO, P.O. Box LL, North Eastham 02651

Clevig O. Laverty, WIRWG, 17 Fair 51, Norway 04268 (2077432353

Robert Mitchell, WINH, BFD 4, Bluebanty Hill, Raymond 02077 (503-895-3458)
Gordon F. Fox, W1YNE, 13 York Dr., Covantry 02816 {401-82R-6045

Ralph T. Stetson, I, KO1R, P.O. Box 123, Mllton D5468 (802-893-4856)
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t Seems

By 1990:

The FCC operates on the Federal government
fiscal year: Qctober 1 to September 30. The 1983
fiscal year began on October 1, 1982; the 1984
fiscal year ended last September 30, FCC keeps
its licensing statistics by fiscal year.

FCC records show that in fiscal vear 1983,
20,940 people entered Amateur Radio in the
United States for the first time. In the same
period, 16,601 licenses were allowed to expire,
in fiscal 1984, we gained 18,800 newcomers and
our losses were 19,644,

{n other words, for the past two years the
number of radio amateurs in the United Siates
has remained essentially the same, and in the past
year has actually begun to trend downward.

In 1980, the average age of the radio amateur

in this country was 46. Four years later, it was 49, .

These are disturbing statistics for anyone who
cares about the future of Amateur Radio. At this
rate, by the turn of the century radio amateurs
could be a vanishing breed — a bunch of people
growing old together.

Are things really that bad? Probably not; after
all, every retiree entering our ranks takes the
average age a notch higher, but we're glad to
have each and every one of them. But if we don’t
increase the influx of newcomers of whatever age
to more than the replacement rate, we could find
ourselves in an irreversible downward spiral. In
an environment of increasing pressure ou the
radio spectrum, defending the allocations of a
shrinking radio service is likely to be an impossi-
ble task. Industry doesa’t develop new products
for a vanishing market. Communities don’t tailor
ordinances to fit the needs of insignificant
percentages of their citizens.

Recognizing the seriousness of the situation,
the ARRL Board of Directors has set an am-
bitious goal: We are to increase the number of
radio amateurs in the United States by approxi-
mately 50,000 per vear for the next several years,
to bring us to a total of 600,000 licensees by the
end of the decade. Even coming close to that is
going to take a lot of hard work. As always, we'll
be depending on the solid support of our
members to make it happen. We're also seek-
ing the cooperation of industry, for the goal is
equaily important to the people who provide
products for our use.

Obviously, no one can just wave a magic wand
and create a lot of new hams. Nor would we want
to, Many L.eague members have misgivings about
encouraging growth; they point out that some
bands are crowded as it is, so why should we
want to make things even worse? Others wonder
if this emphasis on growth poriends a rebirth of
the no-code concept. A couple of vears ago,
some thought no-code would be such a magic
wand. The amateur community said no. We
want growth, we said, but we want it on our
terms. [nstead of lowering standards, let's give
newcomers the motivation they need to meet the
traditional standards. I#’s been just a vear since
FCC “buried” no-code **once and for all,”” and

10 US.uo”

600,000 Radio Amateurs

nothing has happened in that year to call the
wisdom of that decision into question.

As for crowded bands, it’s true that some
bands are overcrowded and that the effecis of
the sunspot cycle are making things worse,
especially in the high-activity evening hours on
160, 80, and 40 meters. What is needed, however,
is not less activity, but rather a redistribution of
activity to less-crowded portions of the spectrum.
For example, in 4 few months we should have
access to the 902-928 MHz band. What use wilf
we be making of this significant new allocation?

Tripling or guadrupling the rate at which
newcomers join us in the Amateur Radio Ser-
vice is easier said than done. But it's not impossi-
ble. For one thing, the Volunteer Examiner Pro-
gram has made taking the license examinations
more convenient and easier than it’s been in
many vears. Already there are more than 200
ARRL-coordinated examination sessions
scheduled around the country in the first two
months of 1985, and the pace is picking up
steadily. The pass rate for volunteer-administered
exams is running at about 48%, and should im-
prove dramatically as better study material (such
as our just-released 80th edition of the License
Manued) becomes widely available. 1t’s probable
that a growing number of new amateurs will go
directly to the Technician license, bypassing the
Novice stage; this should ultimately reduce the
number of inactive Novices who never go any
further, and who let their licenses lapse unused
at the end of their term.

Another encouraging trend is the development
of packet radio as an effective computer-based
communications medium, Packet radio can be
far more than an enhanced teleprinter mode, or
an automated traffic system; already it has been
used in innovative public-service applications.
There's more to be done before our packet
capabilities can be used to sell Amateur Radio
to rank-and-file computer hobbyists, but we
already have a great deal to offer a pioneer who
is looking for new fields to conguer.

Six hundred thousand radio amateurs may
sound like a lot. But, translated to the local level,
it means raising the number of ficensees in a
hypothetical community of 25,000 from 44 to
64 in five years. What's so impossible about that?
— David Sumner, K1ZZ

Give Us Your Qpinion

On page 69 of this issue you will find a facsimile
of a preaddressed postcard that was inserted with
membership copies-of this month’s QST. The
Board of Directors decided at its meeting in Oc-
tober to try this method of determining member-
ship opinion on an issue of current interest. 1f
it's successful, we may use the technique on other
subjects in the future. If you want to let us know
what you think of the technique, please put your
comments on a separate sheet of paper so they
won’t be overlooked. We hope to get a lof of
cards!
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EXCELLENCE
1984

EIMAC celebrates its 50th Anniversary

with an extensive line of
FM Broadcast Cavity Ampilifiers.

Varian EIMAC celebrates 50
years of service to the broad-
cast industry with a spectrum of
FM from a powerful 60 kW to a

mini power 150 W solid state IPA.

The cost-effective path
to a modern FM transmitter.

No one knows more about
broadcast tubes and cavities
than EIMAC. Our strong cavity
development capability reduces
RF engineering problemas.
EIMAC cavities are inexpensive
and simple to use.

For more information call or
write Varian EIMAC or contact
any Varian Electron Device
Group sales office worldwide.

EIMAC FM BROADCAST CAVITY

PRODUCT LINE

POWER | CAVITY | EIMAC TUBE
60 kW CV-2230 4CX30,000G
30 kw Cv-2202 4CX20,000C
26 kKW Cv-2200 4CX20,000A
15 kw CV-2210 4CX12,000A
i0kw Cvz2z228 4CX7500A
S KW w2225 4(X3500A
15 KW | CV-2220 3CX150047
150W 1 AM-22154 | Solid State

Varian EIMAC

301 Industrial Way

San Carlos, California 84070
Telephone: 415-592-1221

Varlan AG
Steinhauserstrasse
CH-6300 Zug, Switzeriand
Telephone: 042-23 25 75
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NASA Says “Go” to WBORE Shuttle Operation

Everything appears to be
A-Okay for Tony England,”
WAORE, to operate from
aboard the 51-F/Skylab-2
mission, now scheduled for
April. In a November 8, 1984
letter to ARRL President
Larry Price, W4RA, and
AMSAT President Tom
Clark, W3IWw!, NASA ac-
¢epted the joint proposal —
barring any unforeseen com-
plications. In the lefter,
NASA Public Attairs Director
Frank S. Johnson, Jr., said,
“We [have] determined that
the space program and the
public would benefit from
aur cooperation ... At this
point we see no reason that
we will not be able fo meet
most, it not all, of your ob-
jectives.” Scientists at the
Johnson Space Center are
now assessing technical and

operational aspects of the
project. NASA's |etter also
suggested that arrange-
ments begin for the par-
ticipation of some schools
and clubs in the operation,
as ARRL and AMSAT had
proposed. Although the mis
sion is scheduied for April,
some ohservers feel that
problems with the Shuttle
Challenger could delay the
launch until at least July.
Those interested in com-
municating with WOORE
while Challenger circles the
earth should check out the
helical antenna described in
{ast month's QST (pp. 14-18)
and the 10-mster FM
receiver project in the article
beginning on page 19 of this
issue. QST will keep you up-
to-date on this next exciting
ham-in-space mission,

Japanese Spacecraft in Final Testing Stage

Just as ABBL and AMSAT
are cooperating in the up-
coming U.S. amateur space
mission, their Japanese -
counterparts, JARL and
JAMSAT, are preparing their
country’s first amateur
spacecraft for a January
1985 launch. JAS-1, as it is
known, is now making its
way down the home stretch
- undergoing final testing
and fitting.

The 50-kg (110-1b}
spacecraft will ride
piggyback aboard a National

Space Development Agency
of Japan launch vehicle into
a 1500-km (930-mile)-high
orbit. Once there, JAS-1 wili
provide amateurs with a
reliable means of com-
munication as well as a host
of research opportunities.
One of the spacecraft’s
noteworthy features: a-
digital transponder that will
allow storage of messages
that can later be relayed to
amateurs around the world.
{photos courtesy JATANG,
JAMSAT and JARL)

Federai Preemption Update

Battle lines are being drawn
on the guastion of who has
the final word on antenna
zoning ordinances — local or
federal authorities. (n early
November, the National
League of Cities filed com-
ments with the FCC
opposing PRB-1, the
l.eague’s request for specific
limits on local antenna zon-
ing ordinances {ses this
month's Happenings). More
recently, the City of
Newport News, Virginia,
filed comments with the

Commission in support of
PRB-1, arguing that
amateurs’ emergency com-
munications capabilities,
which have helped that city
in the past, would be
severely hampered by a
rasirictive zoning ordinance.
Next month’s Happenings
will have details on latest
developments in this debate,
one that will have far-
reaching implications for the
Amateur Radio Service in
the U.S,

JA1TUR tests JAS-1's electronics

Fits like a glove!

January 1985
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Two Weeks in China

IARU President Richard
Baldwin, W1RU experienced
Amateur Radio in China
firsthand in late October as
a guest of the Chinese
government for the Sino-
Japangse Friendship RDF
Championship, held in
Chengdu. During his two-
week stay, Dick operated
from four separate stations
— BY1PK, BY1QH, BYSAA
and BT8CD. Propagation
didn't favor contacts with
the U.8., but he managed fo
work dozens of JAs, UADs
and VKs.

The Chinese Radio Sports
Association, now an active
member of the IARU, will
send a delegation to the
IARU Reglon 3 Conference
in Auckland, New Zealand,
later this year. A CRSA
delegation will visit the U.8.
in the next year or so, as
well.

in Chengdu.

W1RU and JARL Director JATHQG af BYBAA, club station

Dick (NF5Z) and Bob {(KB6FNP) Powell pause beside the
desert buggy Bob designed and built for their bi-yearly
two-week trek through Death Vailay. Since Bob recently
upgraded to General, the two have been able to enjoy
another interesting diversion during their travels: searching
for “windows,” or openings, in the mountains and canyons
where they can get out with Dick’s 2-W hand-held
transceiver. At times they can be as far as 70 miles from
fuel, supplies or a phone, so “window-shopping”
sometimes becomes more than casual. The homebrew
5/8-wavelength whip on the buggy works so well they have

no problems raising a repeater about 100 milas away. What
& way to travef!

First Goldwater Scholar-
ship Recipient: KI6U

At the Pacific Division
Convention last fall, a par-
ticularly noteworthy presen-
tation took piace: Paul
Sargis, KisU, of Modesto,
California, was awarded the
first ARRL Scholarship
Henoring Senator Barry
Goldwater. The $5000 annual
award s given to a de-
serving young arnateur pur-
suing higher education in
the electronics field.

A sepior at California
Polytechnic State University,
Paul is majoring in elec-
tronics engineering. He is a
straight-A student, and is a
member of two engineering
honor societies, Tau Beta Pi
and Eta Kappa Nu. When
not studying, Paul spends
some time at the active and
well-equipped Cal Poly radio
club, of which he is
currently vice president. He
also manages to keep week-
ly skeds with his home QTH
on 75 meters, and enjoys
20-meter CW and 8SB,
2-meter FM, transmitter
hunts and Field Day.

Paul earned his first
amateur license six years
ago, at the age of 15. A year
later, he upgraded to Extra
Class.

"My sxperience in
Amateur Radio was influen-

Call for Digital-
Communications Papers

Have something to add to
the ever-expanding body of
knowledge in amateur digital
communications, including
packet radio? If so, vou'll
want to know that papers
are being accepted for tha
ARRL Fourth Amateur Radio
Computer Networking Gon-
ference, to be held March 30
in San Francisco. The Con-
ference will be held in
cooperation with the West
Coast Computer Faire March
30-April 2.

March 1 is the deadline
for receipt of camera-ready
papers on all aspects of
amateur packet radio and
other forms of Amateur
Radio digital communica-
tions. Mail papers to Marian
Anderson, WB1FSN, c¢lo
ARRL, 225 Main 8t., New-
ington, CT 08111.

if you plan to present a
paper, your first task is to
request an author’s kit and
provide the title of your
paper immed|ately.

The Proceedings will be
sold at the Conferencs and
by mall from ARRL Hg.

tial in my decision to study
electronics, and has been
beneficial to me in several
courses,” Paul says. Not
content to keep the benefits
to himself, Paul adds that
he’s “found it especially
rewarding to assist others in
qualifying for their amateur
licenses.”

Donations of any size are
welcome. Send your check,
payable to ARRL Foundation
Goldwater Scholarship
Fund, to ARRL Foundation,
225 Main &t., Newington, CT
08111,
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League LINeS..-

"Hands off 220" MHz. Senator Barry Goldwater, K7UGA, sent this letter to FCC Chairman Mark S.
Fowler:

"More and more, I am getting word that the Federal Communications Commission might be con-
sidering a rulemaking aimed at reducing the 220 MHz allocation used by amateurs on a shared
hasis with the government. Now, this fsn't going to set well and I think the Commission would
be wrong in doing this.

"There is an increasing demand for more services to the public which use the radiowaves,
and most importantly, some new technologies being developed through experimentation permit more
signals to coexist within the present bands. I think we especially need to encourage these.
But, let's not knock down amateur radio once again in our efforts. The 220 MHz band is where
we amateurs can do a lot of experimentation with these new technologies that will benefit all
spectrum users, Removing these frequencies from amateur use is unnecessary and would be
shortsighted.

"So, I ask you to keep hands off 220. 1It's needed for continued amateur experimentation,
1ike the hams always have done,"

The City of Newport News, Virginia, has filed supportive comments on PRB-1, the League's
request for preemptive relief from local zoning ordinances. Newport News praised the public
service support rendered by amateur and Civil Air Patrol radio operators in emergency
situations. The comments altso said that "Although the City is in a position to control our own
Tocal zoning or other restrictions, we have no control of other jurisdictions with whom our
radio operators might have to communicate to provide us with emergency services." Reply com-
ments on PRB-1 are due by January 25.

The ijawsuit involving radio amateurs and the City of Burbank, I1iinois finally came to an end
on November 30. Federal Judge Nicholas J. Bua accepted a settlement between the City of
Burbank and the named plaintiffs in the class action suit. The settlement will enact a new
grdinance allowing amateur and citizen's radio antennas, "grandfather™ existing antennas, and
permit towers to b5 feet. Details will be in an upcoming issue of Q3T.

Judging of the ARRL Antenna Design Competition is complete. The winners in the six-band
category are: First place, Eugene C. Sternke, KeAH; second place, G. A. "Dicky" Rird, G4ZU;
third place, Frederick A. Hauff, W3NZ. The five-band winners are: First place, Bob Milbert,
KF@P; second place, Robert T. Hart, W5QJR; third place, James W. Fisher, Jdr., W8JF. Follow-up
articles will appear in future issues of QST.

NABER, the National Association of Business and Educational Radio, will begin to offer the
Two-Way Radio Technician Certification Examination (for service technicians who install, repair
and maintain commercial radio equipment] to new candidates at 70 Tocations around the country.
More information on this Technician Certification Program is available by calling NABER at
202-833-3956 or 202-887-0920,

ARRL needs material for our monthly newsletter, Amateuradio, which goes to important government
officials. We need positive, upbeat stories with photos of Amateur Radio in action. Clippings
from local newspapers are a good source. Because it is frequently impossible to return photos
please do not send them if vou must have them back. Send the articles and photographs to the
ARRL Public Information Dffice.

The ARRL .is planning to publish a new book on UHF and microwaves sometime early in 1986. We
are searching for amateurs who wish to contribute articles and projects to the book for
payment. Interested? Contact the Microwave Book Editor, ARRL Technical Department.

ARRL Public Information Office has copies of Amateur Radio Public Service Announcements -- hoth
TV and radio. 1If you can place them with a local station, write today. There's no charge, and
it7s a great way to let the public know about ham radio.
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Radio Aurora

By Richard Miller,* VE3CIE

The Northern Lights were going fo town
on the night of February 24th. 1 got on
36 MHz at abour 8:20 P.M. [ sent a CO
on ICW and was rewarded with a call from
W8V in Akron, Ohio, aiso on ICW ...
I swung over to phone, and he advised me
that phone was unintelligible

— W2AMJ, May 1939 QS7, p. 78

much to the science of radio com-

munication in the area of auroral
propagation (reflecting VHF signals off the
aurora). During an auroral event, amateurs
have provided a great deal of information
from studying the manner in which signals
from many stations over a wide
geographical area are propagated by the
aurora.l? It was not until the Interna-
tional Geophysical Year (IGY) in 1957-58
and the advent of earth satellites, however,
that a more complete understanding of
auroral propagation was achieved.? If you
work auroral propagation, or would like
to try, knowledge of how and when this
phenomenon occurs will allow you to
predict auroral openings and enhance your
enjoyment of this fascinating mode of
communication.

What Causes the Aurora?

The aurora is caused by the large-scale
interaction between the earth’s magnetic
field and the solar wind. The earth is sur-
rounded by a magnetic field in much the
same fashion as a bar magnet. The field
about a magnet can be illustrated by
sprinkling iron filings around the magnet;
they line up along the field’s lines of force.
The field lines intersect the magnet at its
north and south poles. When a compass
points north, it points along the magnetic
field lines of the earth toward the North
Magnetic Pole. If you were to look at the
earth from space, you could imagine a set
of magnetic field lines similar to those of
the magnet about the earth, These magnetic
lines leave the earth’s South Pole and enter
the earth’s North Pole.

This magnetic region around the earth
is known as the magnetosphere, There are

R adio amatcurs have contributed

*Notes appear on page 18,

*Qldstore House, Cedar Valley, RR 1, Hillsburgh,
ON NOB 120, Canada
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several important differences. The
magnetosphere is distorted by a flow of
charged particles, mainly electrons and pro-
tons, which move away from the sun and
form the solar wind (Fig. 1).* The distor-
tion is in the form of a bow shock on the
solar windward side (dayside) and an
clongated tail on the leeward side
(nightside). As you can see from the il-
lustration, there are twordistinct regions in
the magnetosphere where solar-wind par-
ticles can enter the earth’s upper at-
mosphere, These are the polar cusps on the
dayside and the area of the plasma sheet
on the nightside. Solar-wind particles can
enter directly via the cusps or, having been
trapped and stored in the plasma sheet,
they can enter via the enclosed magnetic
field lines at the poles on the nightside.
The illuminated aurcra that we see as the
“northern lights®” is a fluorescent luminosi-

photo courtesy Dy, L. A. Frank, University of lowa

ty produced by the collision of oxygen and
pitrogen molecules in the upper at-
mosphere, plus the incoming solar-wind
particles that are guided along the field lines
of the magnetosphere. When the molecules
and atoms are struck by the solar-wind par-
ticles, they are ionized {stripped of one or
more electrons) to such an extent that the
fonized area is capable of reflecting radio
signals at VHF frequencies. This ionization
occurs at an altitude of about 110 km
(70 mi), very near the E layer of the iono-
sphere (Fig. 2). If you were in space looking
down at the north polar regions, you could
imagine that the auroral zone forms a ring
or oval around the pole. In fact, recent
photographs taken by the spacecraft Dy-
namics Explorer ! show the auroral oval
(see photo above and Nov. 1983 QS7, p.
15). By understanding the geometry of the
auroral oval and the effect of solar activity

SOLAR WIND
( ELECTRONS GND PROTONS !

Fig. 1 — Details of the magnetosphere, showing the presence and effects of solar wind.
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upon it, you can appreciate the complexity
of VHF propagation via the aurora.

The Awroral Oval

Fig. 3 illustrates the concept of the
auroral oval (see note 4). This region of ac-
tivity is more or less fixed in space above
the earth. It is centered on the geomagnetic
pole rather than on the geographic North
Pole or the magnetic North Pole. This is
important for later discussion of auroral-
effects prediction, The geographic North
Pole is located at 90° N lat. and is the point
where the lines of longitude converge. The
magnetic North Pole is located at 73.5° N
fat. and 100° W long., near Resolute Bay,
Canada, This is the point where magnetic
medians converge. The geomagnetic pole,
which is the center of the auroral oval, is
located at the northwest tip of Greenland
at 78.5° N and 69° W. It is the northern
axis of the mathematical field of closest fit
to the actual magnetic field of the earth.
Using the geomagnetic pole, it is possible
to define a new set of latitude and longitude
coordinates — geomagnetic coordinates
that are used to reference positions of
auroral activity on the earth’s surface, In

Fig. 4 — The geomagnatic latitude is referenced to the geomagnetic North Pole, which Is
located at the northwest tip of Greenland. This pole is the center of the auroral oval.

Fig. 4, some geomagnetic latitude lines are
shown over North America {see note 1).

Refer to Fig. 3. It can be seen that the
auroral oval extends farther south on the
nightside than on the dayside. This means
that as the earth rotates beneath the aurora,
a given location will be nearer the oval at
night than during the day. Note also that
the width of the oval is greater on the
nightside, where the magnetic lines of the
plasma sheet intersect the upper at-
mosphere, than it is on the dayside.
Although you cannot see the aurora on the
dayside because the sun is too bright, the
fonization is still there. The intensity of
auroral ionization and the width and
overall diameter of the auroral oval are all
affected by solar activity, which influences
the intensity of the solar wind.

Solar Activity and the Auroral Oval

There are two main types of solar activity
that affect the production of aurora: solar
flares and corona hofes. Solar flares are
bursts of energy that occur in the
chromosphere of the sun near sunspots.
These bursts consist of three principal types
of emissions: (1) electromagnetic radiation,

(2) cosmic ray particles and (3) charged par-
ticles. Fig. § illustrates the relationship
among these emissions and shows their
principal effects on the earth.* Elec--
tromagnetic radiation, traveling at the
speed of light, reaches the carth in 8.3
minutes in the form of ultraviolet radiation,
X-rays, visible light and radio waves. These
emissions may cause an increase in the
ionization of the D, E and F layers, and
cause such phenomena as shortwave
fadeout and sudden ionospheric distur-
bances. Solar casmic-ray particles reach the
earth in a couple of hours or less. Of par-
ticular interest to this discussion are the
charged particles that reach the earth 20 to
40 hours after the flare occurs. These par-
ticles cause magnetic storms and aurora.
Coronal holes were discovered during the
1973 Skylab missions (Owen (arriott,
WS5LFL, was aboard Skylab 2).* Previous-
ly, it was known that mysterious M regions,
as they were called, were associated with
disturbances in the geomagnetic field.
These disturbances tended to recur at
27-day intervals, the rotational period of
the sun. The Mariner 2 spacecraft
discovered that high-speed bursts in the

SUDDEN {ONOSPHERIC IMCREASE

SOLAR ACTIVITY
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Fig. 5 — The terrastrial effects of solar activity,
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Fig. 6 — Auroral substorms,

solar wind also recurred at this same 27-day
interval. Study of the Skylab solar data in-
dicated that the newly discovered coronal
holes were the source of the solar-wind
bursts, and corresponded to the M regions,
The interaction of the solar-wind bursts
from coronal holes with the earth’s
magnetosphere also causes magnetic storms
and aurora. Thus, there are two solar-
aurora dependencies. Solar flares tend to
have peak activity at times of sunspot
inaxima and have an 1I-year periodicity.
The maximum flare-associated auroral ac-
tivity usually occurs about two vears after
2 sunspot maximum. Coronal holes have
a 27-day periodicity because they are
features on the surface of the sun. Their
effects tend to be most pronounced near
the sunspot minima when they are not over-
shadowed by flare activity.

During average solar activity, the auroral
ovai usnally lies in a ring between 70° and
75° N geomagnetic latitude (lat,) (Fig. 3).
After major solar activity, the oval expands
rapidly toward the equator, The most
dynamic auroral activity occurs during
major magnetic storms. These violent
displays are called auroral subsiorms. They
originate in the night portion of the auroral
oval. During a substorm, the oval increases
in width and tends to break up into folds,
loops and patches (Fig. 8). See note 4, The
southern edge of the oval may move far
south of 50° N laty during major
disturbances.

Monitoring Auroral Activity — WWV

The National Bureau of Standards (NBS)
provides information regarding solar
activity and the state of the earth’s
magnetic field, via broadcasts from WWV
on 2.5, 5.0, 10.0, 15.0 and 20.0 MHz.
These Geoalert broadcasts are in voice at
§8 minutes after each hour. The messages
are changed approximately every six hours
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Fig. 7 — Detalls of the geomagnetic field.
Activity is a function of the geomagnetic
indices.

at 1800, 0000, 0600 and 1300 UTC, The
message format is

Part A

1700 UTC solar flux from Ottawa,
Canada, measured at 2800 MHz. The solar
flux is related to sunspot activity and,
hence, flare activity.

A index for Fredericksburg, Virginia.
The A index is a geomagnetic index for
24 hours.

Current K index for Boulder, Colorado.

The K index is a three-hour index of
geomagnetic activity.
Part B

Solar-terrestrial conditions for the past
24 hours.

1) Solar activity

2} Geomagnetic field state

3) Solar flare and geomagnetic field

events

Part C

A forecast of solar-terrestrial conditions
for the next 24 hours.

1) Solar activity

2) Geomagnetic field state

3) Solar flare and geomagnetic field

events
A complete description of these messages
is available in NBS Time and Frequency
Disseminarion Services, NBS Special
Publication 432.

These messages can be extrentely useful
in predicting auroral activity. The WWV
bulletins announce the occurrence of solar
flares and indicate the intensity. When par-
ticles from these flares enter the earth’s
magnetosphere some 24 to 40 hours later,
they may produce geomagnetic distur-
bances and auroral substorms. Geosta-
tionary satellites monitor the flow of par-
ticles in the solar wind, and when certain
levels are reached, a proton flare or satellite
proton event is announced. Some 12 to 24
hours later, a geomagnetic disturbance may
occur,

The A and K indices may be used for
predicting auroral activity, The A index is
calculated by converting the eight K indices
obtained at a station in a day to A indices,
and then averaging the A indices for the
day. The relationship between the K and
A indices is given in Fig. 7 as well as in the
corresponding description of the associated
condition of the geomagnetic field. During
geomagnetic storms, the auroral oval ex-
pands and moves southward. Fig. 8 in-
dicates the extent of southern expansion of
the leading edge of the oval with an in-
creasing K index.”

Daily monitoring of the WWYV bulletins
will allow us to predict the periods when

Fig. & — Average southern limit of southern edge of an aurora condition for various values of K

index.
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auroral activity is most likely to occur. An
increase of over 10 units in the 10-cm solar
fhux in one day usually indicates the onset
of new solar activity.* The announcement
of a flare and subseguent proton event
would be indicative of increased
geomagnetic activity within the next 24 to
40 hours. The K index values may then be
used to determine the intensity of the
geomagnetic disturbance and the extent of
auroral oval expansion.

The A index may be used to monitor the
occurrence of geomagnetic disturbances
that are associated with coronal holes. They
have a 27-day periodicity. Fig. 9 sum-
marizes the A indices recorded in 1982, plus
the auroral activity reported in the QST
column, The World Above 50 MHz. if a
high A index is recorded, and the coronal
hole persists into the next solar rotation,
a similar peried of high values wilt likely
follow 27 days later. It should be
remembered that solar flares and coronal
holes do not always produce auroral activi-
ty, but monitoring these events provides the
best indicator available.

Radio Aurora

VHF radio waves may be reflected from
jonization associated with aurora, We will
define this ionization as radio aurora.’

While a correlation exists between visible
and radio aurora, there are some dif-
ferences. In this section, we will review the
morphology of radio aurora: time and
spatial characteristics, wavelength
dependency and polarization character-
istics. The correlation with geomagnetic
Tatitude and geomagnetic activity also will
be discussed. We will confine our discus-
sion to regions between 50° N and 60° N
geomagnetic latitude.

Seasonal Variation

The seasonal variation of occurrence of
VHEF radio aurora contacts is shown in Fig.
10,19 The echo oceurrence is greatest duz-
ing the spring and fall equinoxes with the
maximum occurring in the fall. Fig. 4
shows the yearly average number of aurora
overhead at various geomagnetic latitudes.

Diurnal Variation

Fig. 11 shows the diurnal variation of the
frequency of auroral contacts (see note 10).
T'wo strong maxima occur. The first is near
1800 local time, and the second occurs
around midnight.

Spatial Characteristics

Study of VHF auroral echoes has shown
that these echoes can only be obtained from

a restricted arca of the sky where the signals
from the transmitier intersect the local
geomagnetic field lines at specific angles
{see note 1), The ideal conditions for YHF
auroral propagation are shown in Fig. 12.
The increased ionization of the radio
aurora occurs parallel to the geomagnetic
field lines. The angle of these lines with a
horizontal plane at the earth’s surface is
called the magnetic dip angle, I, The angle
I can be determined from the geomagnetic
fatitude by the relationship!!
[ = tan'! (2 tan Ly) (Eqa. 1)
where
L, = geomagnetic latitude in degrees

As can beseen in Fig. 12, the angle, ¢,
of the incident signal must equal the angle,
¢, of the reflected signal. This condition
need not be met exactly, but the greater the
deviation from the condition i = r, the
greater the transmitter power required to
establish communications. In fact, studies
have shown that the reflected energy
decreases by 10 dB/degree deviation from
this condition (see note 10).

Radio aurora is observed almost ex-
clusively in a sector centered around
magnetic north. [t occurs at heights of ap-
proximately 110 km (70 mi) (see note 9).
For the latitudes of our discussion (30-60°
N), these restrictions mean that the radio
aurora must be located approximately 300
km (190 mi) north of the transmitter for
signal elevation angles of 14° to 1300 km
(800 mi) for elevations of 0°.2 Calcula-
tions have been made, taking into account
all of these restrictions, for several locations
within the zone 50t to 60° N to determine
the area of occurrence of useful aurora and
the area of possible communications.?? An
adaptatlon of these results for my QTH is
shown ia Fig. 13.

Wavelength Dependency and Polarization

The strength of signals reflected from the
aurora is dependent on the wavelength
when equivalent power levels are used. This
dependency can be expressed as P ex 3,
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Fig. 10 — Seasonal variation of auroral contacts based on Amateur
Hadio observations in Germany. Geomagnetic latitude 48°-55°,

144 MHz, January 1957-February 1962,

Fig. 11 — Diurnal variation of aurcral contacts from Amateur Radio
observations in Germany, January 1957-February 1962, Geomagnetic

latitude, 48°65°, 144 MHz.
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where P is the reflected power and M is the
wavelength (see note 10). Thus, é-meter
reflections can be expecied to be stronger
than 2-meter reflections for the same
transmitter output power. The polarization
of reflected signals is nearly the same as
that of the transmitted signal (see note 9).

Geomagnetic Activity and Radio Aurora

As discussed earlier, the auroral oval ex-
pands and moves southward in response to
geomagnetic disturbances that produce

auroral substorms. This expansion may be
monitored via the K index transmitted from
WWYV. Data from Amateur Radio obser-
vations, taken in Germany on 144 MHz,
were compiled and the results are re-
produced in Fig. 14 (see note 10). This
shows the highest probability is for Kp=38
and 9, while below Ky =3 no auroral con-
tacts were observed. K is the planetary
average value of K taken over several loca-
tions. Also, notice that signal strength in-
creases with increasing K. If these results

are interpreted according to geomagnetic
latitude or dip angle of the communicating
stations, it is apparent that the radio aurora
shifts southward with increasing K, (see
note 10). For stations in the zone
30-60° N geomagnetic latitude (dip angle
67-74°) maximum occurrence of radio
aurora is for K, values of 6 to 8,

Conclusion

VHF auroral propagation offers exciting
opportunities to increase your grid-square
count. [t is a challenging form of VHF
DXing. The information presented in this
article should help you meet this challenge
and can bring you closer to that coveted
vYUCC!
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A Simple 10-Meter FM Receiver

hen Astronaut Tony England,
WE@ORE, lifts off the launch pad

later this spring and heads for

space, he'll be using SSTV equipment and
a [0-meter FM transmitter along with the
regular 2-meter FM gear. If your station
equipment is not capable of receiving FM
signals on the 10~-meter band, here’s a sim-
ple FM receiver that can be built at home.

The oanly active circuit components are
three ICs. Most parts are available from
your local electronics supply house or your
Iocal Radio Shack. The second-LO crystal,
the crystal filter, the RF coil in the front-
end and the coil in the first 1O are available
from Semiconductors Surplus, Mouser
Electronics or Amidon Associates (see
Table 1).

A single 9-V supply was chosen to keep
the project simple. Lower voltages limit the
range of the audio amplifier, and higher
voltages required more extensive regulation
to operate the RF front-end IC.

General Description

The block diagram in Fig. 1 may appear
incomplete because many of the discrete
parts you might expect to find in a typical
FM receiver are contained within the ICs.
The local oscillators are shown as separate
blocks to indicate the frequency mixing that
occurs in the circuit. The active com-
ponents, however, are contained in the ICs.

The signal from the antenna is amplified
and then mixed with a 39.7- to 40.4-MHz
signal produced in the first LO. This creates
a 10.7-MHz intermediate frequency (IF).
This signal passes through a 10.7-MHz
crystal band-pass filter into the narrow-
band FM 1C.

A second mixing process converts the
10.7-MHz IF to 455 kHz, The second IF

*ARRL Laboratory Engineer

Table 1

Parts Suppliers

Radio Shack (RS).

Semiconductors Surplus {65), 2822 No. 32nd
St. Unit 1, Phoenix, AZ 85008, tel.
602-956-8423.

Mouser Electronics (M}, P.O. Box C, Lakeside,
CA 82040, tel. 619-445-2222,

Amidon Assoclates, 12033 Otsego Strest,
North Hollywood, CA 91607, tel.
213-760-4429,

is routed through a band-pass filter and
then to a limiting amplifier to remove any
AM signal components. Audio is recovered
by a quadrature FM detector and sent to
the squelch circuit and the audio amplifier.
The squelch circuit is activated by noise
when no audio signal is present. When the
squelch circuit 1s triggered, the audio mute
output grounds the audio amplifier input.

The audio amplifier is a high-gain device
that provides more than enough output to
drive an B-ohm speaker. Frequency
response is determined by the values of the
components coupling the audio amplifier
to the narrow-band FM IF IC.

Cirenit Details
Refer to Fig. 2. Because all the active

Need a 10-meter FM receiver for
the SSTV signals WOORE will

be sending back from the Shuttle?
Build this simple, inexpensive
receiver and you'll be ready for
“Live, from space, it's ham radio!”

By Jonathan F. Towle,* WB1DNL

contponents in this receiver are contained
in the three ICs, only four parts of the cir-
cuit must be tuned. Two are in the first LO,
one in the front end, and the fourth is the
coil in the quadrature discriminator.

The first LO uses a parallel LC circuit.
1.1 is a Zenith Radio coil of 6% turns on
a molded plastic form with an adjustable
slug. A fixed-value silver mica and a trim-
mer capacitor, Cl, complete the circuit.
Tuning is accomplished by adjusting the
trimmer capacitor after the circuit is
brought into the correct range by adjusting
the inductor.

The RF front-end coil, L2, consists of
18 turns of no. 28 enameled wire, center
tapped, wound on an Amidon T-37-10
black (x = 6) toroid core. Again, a fixed
capacitor and a trimmer capacitor, C2, are
used to resonate the circuit to the input
frequency.

The SK7669 front-end chip is a low-
power device that provides about 20 dB of
conversion gain. The series diodes in the
9-V supply lead drop the voltage to the cor-
rect value for the device.

RF from the antenna is coupled into the
device through a 0.01-xF capacitor coupled
to pin 1. The output from pin 6 is con-
nected to the crystal filter; filter bandwidth
is approximately 15 kHz. The insertion loss

IF AMP,
RE BUP, MDR sae - LIOTMHE o) cuap DIECAMINATOR, Al AP
o FILTER 3 :
IR M2 &k reed SK 1648
e L0 XTAL
19t 18 10245 o
7404 MHz 11455 WHz

Fig. 1 — Block diagram showing frequency-mixing scheme of 10-meter FM recelver.
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Fig. 2 - Bchematic diagram for 10-meter FM
receiver.
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is less than 1 dB. A 2.2-kilohm resistor diode. This diode acts as a noise detector
from pin 6 to the supply voltage provides  and, when forward biased, pulls pin [2low. Table 2
a load and impedance matching for the  With pin 12 low, pin 14 is internally shorted  Parts List!

crystal filter. A 0.01-pF capacitor between
pins 2 and 5 prevents the front end from
oscillating. -

RF signals that pass through the crystal
filter are coupled into the SK7645 FM IC
through a 0.01-gF capacitor. The
3.6-kilohm resistor is used for impedance
matching.

A crystal oscillator and doubly balanced
mixer in the SK7645 convert the [0.7-MHz
IF to 455 kHz. A ceramic filter provides
band-pass filiering. Following the filter, the
signals are amplified in the limiting
amplifier and the audio is recovered in the
quadrature detector. The quadrature coil,
L3, is a 455-kHz IF transformer. The
470-ohm resistor on the secondary side of
the transformer acts to lower the Q) and
broaden the circuit frequency response.

Audio output from pin 9 goes to the
10-kHz active band-pass filter to derive the
squelch information. After some additional
fittering, the audio is routed to the
VOLUME contrel, a 10-kilohm poten-
tiometer at the input of the LM-380N.

When an FM signal is not present, the
noise output tfrom the active band-pass
fileer is enough to forward bias the 1IN4148

20 05T~

to ground. Pin 14 is connected to the in-
put of the LM-380N. This prevents any
audio from reaching the amplifier.

The LM-380N is a common IC audio
amplifier with very high gain, and bas a
tendency to oscillate at its output and back
through the power supply. The 200-uF
capacitor mounted next to pin I4 is
necessary to keep the power supply quiet,
while the 0.47-uF capacitor on pin 1 and
the RC series fifter on pin 8 keep the out-
put from oscillating. A 10-kilohm resistor
from pin 6 to ground keeps the audio signal
centered between ground and the supply
voltage,

Coustruction

The receiver is constructed on a double-
sided circuit board. Only one side of the
board, however, is etched. This provides
a ground plane under all circuit com-
ponents, The etching pattern for the circuit
is shown in the Hints and Kinks column,
this issue. After the board is etched, the
holes can be drilled to mount the com-
ponents. Before mounting any com-
ponents, it is necessary to drill away the
copper around the holes on the top side

R1 — {0-kilohm audio potentiometer with
SPDT switch (RS 271-215).°

R2 - 100-kilohm linear-taper potentiometer
{RAS 271-092).

C1, €2 - 3-10 pF trimmer capacitor
(RS 272-1338).

Fi1 — 10.7-MHz narrow-band crystal filter
(88 Type 2194 F).

FLZ - 455-kHz ceramic filter S8FL) 455A
(RS 272-1302).

Y1 — 11,155-MHz crystal (S5).

L1 -- SK7689 RF Amp/Mixer/OsciliatoriAFC
(RCA SK Series),

U2 -~ SK7645 Narrow Band FM IF IC.

U3 — LM-380N 2.5W amp for 8-ohm ioad,
14-pin DIP (RS 276-7086).

L1 — Zenith Radio Corp. 20-3835-05 blue
6% turns 0.27-0.45 pH.

L2 -- 18 turns, ¢enter tapped no. 28 enameled
wire on Amidon T-37-10 {black) core.

L3 — 455-kH2 3rd IF; 20 ki 5 Kk black
(M 421F103).

D1-D3, incl. — 1N4148 or equiv.

Cabinet - 51714 % 3 x 57/8in
(RS 270-253). 1

'Supplmr and part no. are in parentheses.
mm = in x 25.4.

of the board. (A 90° countersink works
well for this.} Be careful not to drill all the
way through the board with the counter-
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sink — just far enough to insulate the com-
ponent lead from the top side conductor.
This technique is shown in Fig. 3.

Do not drill away the center six holes,
where the LM-380N is placed, or the holes
for the shield of L3. The pins that pass
through the board here form the heat sink
for U3, and should be soldered on both
sides of the board. Fig. 4 shows the parts
placement on the circuit board.

The receiver can be mounted in any small
enclosure. You’ll need room for a speaker,
a battery, VOLUME, SQUELCH and ON/OFF
controls, and the circuit board. The
enclosure shown in Fig. 5 is available from
Radio Shack.

Tune-up

A four-step tune-up procedure is all that
is required to make the receiver opera-
tional, First, adjust the quadrature coil for
lowest noise, as viewed on your
oscilloscope or as heard in the speaker.
Second, set the frequency (f,. + 10.7
MHz} of the first LO by connecting a fre-
quency counter 1o pin 6 of the SK7669 and
adjusting L1 and CI. Third, peak C2 for

DRILL OUT

COPPER. WITH COQUNTER SINK

COPPER PAD~ ./ " BOARD
: . MATERIAL

THROWGH - HOLE

Fig. 3 — Cross section showing use of drili or
countersink to remove coppar from top side of
circuit board.

' FRONT END COIL
IR TUANS
 GENTER TAPPED

B eac ki e
g
:% -3
e T =
§=q - 3
I

SPEA;’ER ’

Fig. 4 — Parts-placement guide for 10-meter FM receiver, shown from the component side of the
PC board. Gray areas represent an X-ray view of the circuit pattem. The etching pattern is given
in the Hints and Kinks column of this issue. A PC board is avallable from A & A Engineering,
7970 Orechid Dr., Buena Park, CA 90620; tel, 714-521-4160. Price: $13.75.

best signal or highest noise. Fourth, ¢heck
the adjustment of the quadrature coil, L3
—— adjust for best-sounding audio.

Operation

After the receiver is tuned and placed in
its enclosure, you're ready to start listen-
ing. Open the squelch, and set the volume
to a comfortable level. Next, bring up the
squelch until the receiver mutes. Not all the
speaker hiss will disappear because the
high-gain characteristic of the LM-380N
generates some internal noise.

Any dipole or vertical antenna cut for 10
meters will work well with the receiver. The
input sensitivity of the rig is about 1 pV,
which is adequate for most uses. A
GaASFET preamp, however, may be
desirable for weak-signal operation.

Semmary

Here is a receiver that is simple to build
and requires little or no previous experience
with electronics. It makes a fine classroom
project for an amateur or electromics
course. kt's also a nice little monitor
receiver for your local repeater. Tony
England, WGQORE, plans to transmit on 10

Fig. 5 — An inside view of the 10-meter
receiver. The tap surface of the circuit board
forms a continuous ground plane under all ¢ir-
cuit componants, Note U1, the single-in-line-
package IC, next to the toroidal inductor, L2.

meters during his Space Shuttle mission,
scheduled for April 1985, so get ready!
1 would like to thank ARRL Lab Super-
visor Phil Accardi for his help and sugges-
tions during the construction of this
project..Also, I would like to thank Jeanne
Hickam at RCA for information on the
SK7669. (L =]
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Low-power,
minimum-component

gear is easy to build, but

Simple QRP Gear
2. Versus Good
Performance

performance is often below that which can be obtained with
careful design. Let's consider some design pitfalls and the
practical project offered here.

By Doug DeMaw,* W1FB

*m sure you’ve heard a number of chirpy

or buzzy signals from homemade QRP

transmitters. In fact, you may have un-
wittingly turned Ioose a “‘super blooper”’
on the airways yourself! I'd be shading the
truth if F did not confess to being guilty of
a similar misdemeanor once or twice in my
amateur career. It seems that the simpler
the transmitter the more prone it is to chirp
and related ills. Once we understand the
causes of inferior performance, preventive
steps can be taken in the design period to
avoid generating ‘*ld’" style signals.'

Although we are addressing simple
transmitters in this discussion, the general
approach to design can be applied to most
oscillators and VFOs that are part of a
larger circuit, such as a muitistage high-
power transmitter. Since the oscillator is the
heart of a transmitter or receiver, it
deserves special care in the design and con-
struction stages.

Profile of an Oscillator

There have been many discussions of
what oscillators are and how they function,
Certainly, QST and the ARRL Handbook
have carried a wealth of data on this sub-
ject over past decades. But for the purpose
of quick review, let’s look at Fig. 1. The
circuit example at A shows a Pierce
oscillator that has an untuned output cir-
cuit. Feedback to make the circuit oscillate
is between the base and collector of Q1.

'Notes appear on page 26.

*ARBL Contnbuting Editor, P.O, Box 250,
Luther, Ml 49656
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Fig, 1 — Example of a Pierce solid-state_
ascillator (A). C1 and €2 control the feadback
in the circuits at A and B. A Colpitts oscillator
is found at B of this drawing.

This positive feedback is provided by C1
and C2. The capacitance ratio is adjusted
to ensure fast starting of the oscillator when
it is turned on or keyed. Remember that an
oscillator is actuaily an amplifier. Part of
the power output is routed back to the in-
put circuit to cause oscillation. Therefore,
C1 and C2 are chosen to ensure just enough
feedback energy to provide reliable oscilla-
tion. Typically, a ratio of 4:1 in the feed-
back capacitors is 2 good starting value
during injtjal design. In other words, we
should attempt to use one fourth the out-
put power as feedback energy.

We need to remember, also, that this
feedback power is taken from the output
power avaifable for delivery to the load. It
is for this reason that an oscillator is not
as efficient (dc input power versus RF out-
put power) as a straight RF amplifier. In
the interest of best efficiency, we should use
no more feedback power than is required
for reliable circuit oscillation. There are
other reasons why too much feedback is
undesirable. It can cause a chirpy output
signal and oscillation at frequencies other
than the desired one, and may harm the
crystal from the effects of excessive current,
The high current can cause the crystal to
heat up or even fracture. This danger is
more pronounced as the operating fre-
quency is increased (raised) because the
higher the crystal frequency the thinner the
quartz clement in a crystal. An overheated
crystal will drift in frequency, just as 2 VFO
will with changes in component tempera-
ture. Some amateurs attempt to generate
substantial power by using a power



oscillator in a one-stage transmitter.
The results are often dismal, owing to
excessive crystal current and drift.

Further examination of Fig. 1A shows
that the emitter of Q1 is at RF ground by
virtue of the 0.1-xF ecmitter bypass
capacitor. Fundamental-frequency
oscillators (output frequency the same as
the crystal frequency) have only two ter-
minals that are **hot™ at RF. Attempts to
have all three terminals *“alive’* with RF
energy will result in unstable performance,
or no oscillation at all. The exception is
when the oscillator serves also a5 a frequen-
¢y multiplier, as in Fig. 2.

RFCI of Fig. 1A is selected to be self-
resontant well below the desired oscillator
frequency. In our circuit, we find a value
of 1 mH. We can assume approximately
10 pF of stray circuit capacitance at the out-
put of Q1. Therefore, the self-resonant fre-
quency of RFC1 is on the order of 1.6 MHz
—— well below 3.5 MHz, the oscillator fre-
quency. Owing to the nature of this circuit,
the output circuit of our oscillator is broad-
band. It would be suitable also for use
above 80 meters if the values of the feed-
back capacitors were changed.

The amount of feedback energy needed
is dependent mainly upon how active the
particular crystal is, plus the beta of the
transistor we happen to connect to our cir-
cuit. The beta (gain) of a transistor varies
considerably between one transistor and
another from the same manufacturer’s pro-
duction run. This is why the data sheets list
the beta with a *‘typical®’ valne. In reality,
it can be above or below that value by a
fair margin. Because of unknown crystal
characteristics and the so-called “‘beta
spread,” we need to adjust the feedback
for each circuit we build — if optimum per-
formance is desired.

Colpitts Oscillator

Thus far we have considered only the
Pierce oscillator. There are countless other
types of crystal-oscillator circuits, and each
is named after the person who developed
it. The Pierce and Colpitts circuits seem to
be the most common in amateur circuits,
and that is why I have selected them for this
discussion. The basic form of Colpitts
oscillator is shown in Fig. IB. In this
example, we f{ind that the coHector is
“cold’” in terms of RF energy by means of
the 0.1-uF bypass capacitor. The base and
emitter terminals of Q1 are hot with regard
to RF energy. C1 and C2 comprise the feed-
back divider. They can be adjusted in value
to provide the required amount of feedback
poOwer.

RF output is taken from the oscillator
emitter circuit. The output voltage is quite
low compared to that of the Pierce circuit
of Fig. 1A because of the low impedance
of the Colpitts oscillator cutput tap point.
Both oscillators require the smallest prac-
tical value of output coupling capacitor
{C3) to minimize loading of the oscillator,
which can cause chirp (when keyed) or no
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Fig. 2 — A crystal oscillator may be used as a frequency multiplier, as shown here. The
collector circuit is tuned to the desired harmonlic of the crystal.

oscillation at all. A typical value for €3 at
80 meters is 50-100 pF. Smaller values are
recommended for 7 MHz and higher. The
larger the value of C1 in Fig. 1B, the greater
the feedback amount. In some circuits, we
may eliminate C1 completely. This 1s
because there may be sufficient capacitance
within the transistor to serve as Cl. This
will depend on the transistor type we select
for Q1.

We can conclude from the previous
discussion that there are many variables
that dictate how we select component
values for a given crystal oscillator circuit.
Experimentation has long been the motio
of amateurs, so this requirement should be
a matier of course for most of us who
manipulate a soldering iron in the small
hours of the morning! The variables that
apply to crystal oscillators de, of course,
relate to VFO (variable-frequency
oscillator) circuits as well. Because of these
variations in transistors and crystals, it is
not unusual to find that a circuit we
duplicate from an amateur journal does not
perform as specified — or perhaps not at
all! The author may have chosen the proper
component values for his or her crystal and
transistor, but they may be incorrect for
yOur components.

Oscillators That Change the Frequency

Earlier, we touched upon an oscillator
that serves also as a frequency multiplier.
We would not want to use such a circuit
in a one-transistor QRP transmitter, but we
could use it to drive a straight-through
amplifier in a low-power transmitter. The
reason we should avoid oscillator/
multipliers directly into an antenna is
because they are quite inefficient, and they
would cause subharmonic energy to be
radiated. The exception in the case of
subharmonic radiation would be when we
use well-designed filters in the transmitter
output. The filters would have to reject the
oscillator frequency as well as harmonics
of the desired output frequency. This
would call for a quality band-pass filter
rather than the customary low-pass filter.
In other words, we would need to reject
frequencies above and below the

desired output frequency.

An example of an oscillator/multiplier
is shown in Fig. 2. The basic circuit is a
Colpitts oscillator of the kind we saw in
Fig. 1B. The difference is found in the col-
lector circnit, C1 and L1 comprise a tuned
collector tank that is adjusted for resonance
at twice (2f) the crystal frequency. The col-
lector of Q1 is no longer cold at RF, but
has 14.2-MHz RF current present. Output
from this circuit will be lower than that
from the oscillator of Fig. 1B. This is
because the efficiency of any multiplier is
lower than that for a straight-through
amplifier. Most oscillator/doublers exhibit
an efficiency of approximately 33% after .
being optimized. Were we to triple or
quadruple in the collector circuit (which is
entirely acceptable), the efficiency would
be correspondingly lower. The technique is
useful when we are willing to amplify the
oscillator/multiplier output by means of
straight-through amplifiers. Generally, the
CW note will be less prone to chirp if we
multiply in the oscillator or in the stage im-
mediately after the oscillator. For the most
part, our cost will be minimal when we add
an amplifier after a frequency-multiplier
stage: Transistors and resistors are quite in-
expensive these days!

Aids to Frequency Stability

Voltage regulation is important in an
oscillator if the main power supply is not
regulated. How can we achieve oscillator
regulation simply and at low cost? A Zener
diode regulator is the answer. The circuit
of Fig. 3 illustrates the simplicity of Zener
diode dc regulation. D1 is a 9.1-V, 400-mW
reguiator. It will hold the oscillator base
and collector voltage constant during key-
down conditions. R1 is the dropping
resistor for the diode. Without this resistor,
the diode would draw excessive current and
burn up. If the resistor has too much
resistance, the diode will not regulate at
9,1 V. Information on selecting the correct
value of resistance is presented in the
ARRL Handbook. We need to recognize
that the Zener diode must draw a certain
amount of current if it is to provide regula-
tion. This current can range from 10 to
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Table 1
Values of L and C for the One-Stage GRP Transmitter (Fig. 4)
Band C1{pF) C.(pF) C2(pF) C3(pF} C4(pF} L7 (pH}
3.5 MHz 1000 330 100 1200 100 4.2, 29 turns no. 28 wire
on T50-2 toreld core -
7.0 MHz 560 180 1400 800 a7 2.12, 20 turns no. 26 wire
on T&)-2 torold core
10.1 MHz 470 100 100 430 33 1.48, 18 turns no. 26 wire
on Ta0-6 toroid core
14.0 MHz 470 68 Qo 300 27 1.0, 13 turns no. 26 wire

on 7806 toroid core

Mote; CZ is & Mouser no. 24AA004 (page 78} 10-mm-diametor trimmer, 15-100 pF. 2, G3 and G, should be
pelystyrene or silver mica Al athers are disc ceramic.
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Fig. 4 — Schematic diagram of a practical QRP transmitter. Resistors are %-W carbon
composition. Fixed-value capacitors are disc ceramic, Capacitors with polarity marked are eisc-
trolytic or tantalum. C2 is & ceramic trimmer capacitor. Sea Table 1 for coil and capacitor data
for the bands from 80 through 20 meters. Y1 is an International Crystat Mfg. Co. type GP, 20-pF
ioad capacitance. Uther fundamental crystals will bs suitable (see text).
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I8 mA. in this type of circuit, depending on
the value of R1. For portable operation
from a battery power supply, therefore,
this added current must be taken into ac-
count when considering the discharge rate
of the battery.

You will notice also that we have added
R2 in the circuit of Fig. 3. This 22-ohm
resistor is located close to the collector of
Q1 to prevent unwanied parasitic oscilla-
tions that may occur at VHF, it is not
unusual for a high-frequency transistor to
self-oscillate in the VHF range when the cir-
cuit board is laid out with long copper
elements. R2 serves as an inexpensive
preventive device. Parasitic oscillation can
impair the efficiency of the oscillator, en-
courage spurious radiation, and cause the
CW note to be uncican. R2 may not be
necessary in circuits that are laid out
carefully.

Owr circuit in Fig. 3 is a Pierce oscillator.
1 is a feedback capacitor, and C2-C3 in
series provide the remaining part of the
feedback divider. The effective value of C2
and C3 In series is 107 pF. These two
capacitors funciion as an impedance-
transformation circuit as well. The im-
pedance at the top end of RFCI is quite
high compared to that of the base of Q2.
The Q1 collector impedance is stepped
down by virtue of the ratio of C2 and C3.
The ARRL Electronics Data Book contains
the  equations and examples for using
capacitive dividers to transform one im-
pedance to another,

Simpie Transmitter Performance

Some builders of homemade QRP
transmitters are unmindful of the impor-
tance of proper impedance matching and
output network design. It is not unusual to
find some hams using one- or two-stage
QRP rigs with output tank circuits that
follow vacuum-tube concepts. That is, a
single tuned output circuit is used, without
regard for the collector and load im-
pedance. Maximum power transfer can’t be
had without suitable matching of the im-
pedances. Under some conditions of
mismatch, the PA (power amplifier) stage
may break into self-oscillation. This can
cause spurious radiation, and it may even
destroy the PA transmitter.

Take, for example, a tube QRP rig that
has 150 plate volts and draws 10 mA when
operating at 1.5-W dc input power. The
plate impedance is 15,000 ohms., Converse-
ly, a 1.5-W solid-state final amplifier that
uses a 12-V collector supply will have a col-
lector impedance on the order of 95 ohms.
Attempts 10 use a tube type of output tuned
eircuit will be met with dismal results when
dealing with a 96-ohm collector impedance!
Furthermore, the transistor collector will
load the high-impedance tank circuit and
destroy the (). This will permit harmonics
to be radiated from the antenna, thereby
causing TVI and interference to other ser-
vices, The transmiiting chapter of the
ARRL Handbook contains detailed data



on impedance-matching networks for solid-
state transmitters.

A Practical One-Stage QRP TFransmitter

An uncomplicated circuit for QRP
transmitting from 80 through 20 meters (see
Table 1} is shown in schematic form in
Fig. 4. D¢ power input is 250 mW (¥4 W),
which is ample for worldwide comimunica-
tions under good band conditions if an ef-
fective antenna is used (beam antenna, ver-
tical radiator or dipole high above ground).
This transmitter permits full break-in
{QSK) without the use of antenna relays.
The receiver antenna-input line is simply
connected to point R of Fig. 4. When the
key is up, the receiver is effectively attached
to the station antenna. Upon closure of the
key, the antenna line to the receiver is
shorted to ground by means of D1 and D2.
This transmit-receive (TR) circuit permits
instant changeover from transmit to
receive.

Q2 is a dc switch that serves as a keying
transistor. When the terminals at K of Fig.
4 are shorted by the key or keyer, Q2
saturates and supplies +12 V to Ql,
thereby turning on the osciltator. €2 is
adjusted for maximum power output
{100 mW), consistent with a chirp-free CW
note. (The best note should occur at the dip
in QI collector current — approximately
© 30 mA of total transmitter current.)

RS, C7 and C8 form a shaping network
to soften the trailing edge of the CW
waveform, The purpose of R7 is to provide
a light load at the output of C5 under all
conditions. 1 observed that the transmitter
tended to be unstable before R7 was added,
particularly when the SWR was higher than
2:1. The instability was observed while 1
was adjusting the Transmatch for an all-
band antenna. Stability was fine when a
low SWR was present while using a dipole
fed with 52-ohm coaxial cable.

YXO Operation .

The pair of terminals marked with an X
in Fig. 4 identify the location of a jumper
wire that can be removed to permit variabfe
crystal oscillator (VXO) operation through
insertion of a coil and variable capacitor.
This modification is shown in Fig. 5.
Cyxp can be a broadcasi-band variable
with halif of the rotor plates removed; a
100- or 140-pF miniature variable capacitor
may be used.

Lyxo is a small inductor wound on a
toroid core. The greater the inductance, the
more you will be able to shift the crystal
frequency. Too large an inductance,
however, will cause Q! to function as a
VFO rather than as a crystal oscillator. This
will cause instability and chirp. Typical fre-
quency swings are 2 kHz at 80 meters,
6 kHz at 40) meters, 9 kHz at 30 meters and
12 kHz at 20 meters. Experimental values
for Lyyxg are 12 pH (20 meters), 15 pH (30
meters), 20 pH (40 meters) and 30 pH
{80 meters). Experiment with the number
of coil turns until you obtain frequency

Table 2
Low-Pass Filter Components
Band cio, 11 Filter Cutoft
(Meters) (pF} L2 (uH)} {MHz)
20 220 05 15
13 tums no. 24 enam.
on Amidon T37-8 toroid
30 270 0.72 11
16 turns no. 24 enam.
on T37-6 toroid
40 320 1.0 B
15 turhs no. 24 anam.
on Amidon T37-2 toroid
80 820 20

22 turns no. 26 enam.

on T37-2 toroid

Valuas for use in duilding a singie-section harmenic filter that
can be added at the output of the QRP tranatnitter. C10 and
<11 can be disc-ceramle, silvar-mica or polystyrene capacitors.

shifts on the order of those listed.

The recommended crystals for VXO and
standard use in this transmitter are plated
AT-cut fundamental crystals in HC-6/1J
holders. A load capacitance of 20 pF is
suitable for the crystals. Surplus crystals in
FT-243 holders may not offer good
activity, and they probably won’t do too
well for VXO operation.

Construction Notes

Keep the leads of all components as short
as possible when soldering them to the PC
board. Also, when winding 1.1, be sure to
spread the coil turns around 2/3 of the
toroid core. Bunching them too close
together will increase the inductance, and
spreading them over all of the core will
decrease the inductance.

You may wish to add a single pi-section
harmonic filter to the transmitter output in
the interest of spectral purity. I have used
this circuit with and without the filter, and
have found the output (without the filter)
to be clean enough to prevent TVI or har-
monic radiation that could be detected on
the air. Table 2 contains a circuit that can
be added. The photograph of the transmit-

Ri

Lyxa

100 pF
A1 Cyxe
FHEQ. A0,

Fig. 5 — The jumper across terminals X of
Fig. 4 may be removed to add these com-
ponents. A cail (Lyy,) and a tuning capacitor
{Cuxo) aFe used to shitt the crystal operating
frequency (see text).

ter shows the three added components for
the filter. [ made six holes with a no. 60
drill and soldered the filter in place. If vou
choose to follow this approach it will be
necessary to sever the circuit-board foil be-
tween C5 and the antenna output terminal.
A Moto Tool® or knife blade will be
suitable for cutting the copper. Alternative-
Iy, vou may mount the parts on a piece of
perforated board and glue the subassembly
to the main circuit board near the antenna
output terminal. Spectral photos of the
transmitter output before and after the

I

)]

Fig. 6 — Speotrat display of the QRP transmit-
ter, without the fliter {A) and with the tilter (B).
Horizontal divisions are each 10 MHz; vertical
divislons are each 10 dB. Power output is
approximately 0.25 W on 20 meters. At A, all
sputious output Is at least 34 dB down from
peak fundamiental output; at B, at least 52 dB
down.
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Fig. 7 — Component-side view of the PC board showing placement of the components.

addition of the simple filter are shown in
Fig. 6.

'The completed assembly can be mounted
in a cabinet or box of your choice. A
nice homemade box can be fashioned from
pieces of double-sided PC board that
are soldered together where the sections
join. The circuit need not be completely
enclosed. Rather, you may prefer to
mount the board on short standoff posts
on an L-shaped piece of aluminum siock.
The vertical part of the L can then serve
as a panel for the jacks and VXO tuning
capacitor. Adhesive-backed piastic feet can
be affixed to the bottom of the L chassis.
Your 12-V power supply can be packaged
in the same box that contains the
transmitter.? A parts placement guide is
provided in Fig. 7. A scale etching template

is given in the Hints and Kinks column.

Adjustment and Use

Attach a 56-ohm resistor at the transmit-
ter output to serve as a dummy load. Apply
operating voltage and plug in vour key.
Hold the key down and tune your receiver
to the transmitter frequency. Send some
CW and monitor the note. If it is chirpy,
adjust C2 until the CW note sounds proper.
You can observe the S meter on vour
receiver while tuning C2 for maximum
power output, consistent with a good-
sounding CW note.

With an antenna connected (it should
have an impedance of 50 ohms), look for
a clear frequency and call CQ. It is wise to
have two or three crystals available if you
do not use VXO control, Don’t despair if

you don’t receive an answer on the first few
calls. That can happen even when running
QRO (high power)! Eventually you will
receive a response to your CQ, and the fun
will commence. When answering someone
on or near vour crystal frequencies, trv to
respond o loud signals. ‘This will mean that
your signal will probably be fairly loud in
the other station’s receiver, assuming the
operator is not running high power.

In Summary

If you haven’t had the courage to work
with transistors, this article may be the
stimulant vou’ve needed, On the other
hand, if you’ve been building simple QRP
rigs and have had poor results, the design
tips we've discussed may get you headed
down the right path.

There are many QRP operators in the
world, so why not join them and face the
exciting challenge of low-power operation.
If you want to use this little transmitter in
the field, take along a 12-V motorcvele bat-
tery, a lantern battery or 10 size-D cells
connected in series. Of course, you will
need a battery-operated receiver to use with
your transmitter for field work. Numerous
circuits for QRP receivers are described in
the ARRL book, Solid State Design for the
Radio Amateur.

Notes

‘A “lid*" is a poor operator, or one with a bad-sounding
signal. The term comes from the early days of
Amateur Radio and is rumored to kave been inspired
by a bad CW signal that sounded fike the lid on 2
kettle of boiling water.

*Complete kits for 80, 40, 30 or 20 meters (minus
crystal) are available from State Street Sales, P.O.
Box 249, Luther, MI 49656, Smal], regulated, 12-V
power supplies are also available: write for
information. [+ )

Strays s’

FORUM ON AMATEUR ROLE IN NCS

[] ““Amateur Radio Support for the
National Communication System’?’ will be
the subject of a forum at the Armed Forces
Communications and Electronics Associa-
tion luncheon on January 31 at the
Disnevland Hotel in Anaheim, California.
For more information, contact john W.
Browning, W6SP, 6202 Lochvale, Palos
Verdes, CA 90274, tel, 213-544-2543.

ATTENTION ANTENNA DESIGNERS

{1 If you are thinking of writing an anten-
na article for QS7, you'll be interested in
this note about submitting antenna radia-
tion patierns. Patterns are based on a
decibel scale, and made on a log-periodic
coordinate system where the graduations
vary periodically with the logarithm of the
signal strength (in voltage units), To get a
better understanding of using these pat-
terns, refer to July 1980 QST (“The New
Look for OST’s Antenna Patterns,” p. 26).

25 0571

Antenna pattern worksheets are available
from the ARRL - 100 sheets for $3
(homemade charts are not always propor-
tioned accurately). — Maureen Thompson,
KAIDYZ

QEX: THE ARRL EXPERIMENTERS’
EXCHANGE

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

¢ Learn the “Theory, Limitations and Ad-
justment of Reflectometers and other SWR
Meters,”" from Albert E. Weller,
WDSKEW,

* The VHF+ Technology column by
Geoff Krauss, WA2GFP, offers some sug-
gestions on frequency stability.,

* Texas Instruments recently announced a
new, low-cost GaAsFET. Read about it in
BITS.

QFEX is edited by Paul Rinaido, W4RI,
and Maureen Thompson, KAIDYZ, and
is published monthly. The special subscrip-
tion rate for ARRL members is $6 for 12
issues; for nonmembers, $12. There are ad-

ditional postage surcharges for mailing out-
side the 1.S.; write to Headquarters for
details.

Nesxt Month In GET

Those who read about the no-noisa,
digital VFO described in April 1984
QST will want to check out its follow-
up project in February QST: a
Z-80-based controller that provides the
frequency information for the VFO,

Elsewhere in February QST vou’il
tind:

* 2 Beginner's Bench installment
that deals with ways to beat the high
cost of parts

» a wire array for 180 that provides
vertical polarization; simple and
inexpensive, it’ll be an outstanding
top-band performer

= wrapping things up is the annual
year-in-review — all the highlights of
the Amateur Radio year just ended.




available for amateur use. (See
Dec. 1984 Happenings, p. 61). The
FCC has proposed, in PR Docket 84-960,
to allow powers of up to 1500-W PEP out-
put with emission types A, Al, A2, A3,
Ad, AS, F, F1, F2, F3, F4, F5 and pulse
{P), subject to some conditions (see Table
1, note 1). When the band becomes
available, we’ll share it with several other
services, including government, auto-
vehicle monitoring and the industrial, scien-
tific and medical (ISM) services. There are
some other radio services using this band.
Those stations currently operating in the
902-928 MHz band will have to endure
probable interference from the [SM ser-
vices or relocate to another frequency.
It is true that amateurs already have a
band in the {-GHz region that has been
available for some time. What is unique
about the slightly lower frequency that will
mnake it attractive to radio amateurs? First,
the frequency is adjacent to the new mobile
cellitlar-telephone band (discussed later).
This means the enormous strides in cellular
technology can be adopted for the Amateur
Service. In the future, surplus equipment
that can be modified for use in the amateur
segment will appear. Also, the upper UHF
TV channels that are used primarily for
translators in remote areas are close to the
cellular mobile-telephone band. Since the

T he 902-928 MHz band will soon be

*RD 1, Box 87, Boonion, NJ 07005

Band

The 900-MHz

— What’s

in Store for
Amateurs?

Here’s an overview of
what you may find on
the band and ways to

use it, and a look at the ARRL’s

upper limit of the UHF TV band is
#90 MHz, the most likely items fo carry
over from UHF TV are antennas. Many
UHF TV antennas may be made to work
at 900 MHz with only slight modifications.

Cellular Mobile Service

The core of the cellular mobile-telephone
service is a base stationthat provides com-
munication within a ““cell’” (hence the name
of the service) having a radius of eight miles
{about 13 km). Each base station is linked
to other base stations. A set of channel fre-
guencies is available, and frequency-agile
inobile units search for an unused frequen-
cy. Relatively low power (typically less than
10 W is used at the mobile end, and is con-
trollable from the base station. Therefore,
only as much power as is necessary Lo
establish reliable communications is used,
permitting the frequency to be reused in a
nearby cell. This is a totally new concept
in mobile-to-bhase station communications.

When a base station realizes that use of
the maximum power available does not pro-
vide reliable communications, the base sta-
tion will determine which adjacent cell has
a better signal from the mobile transmitter.
The mobile is thent handed off to that cefl.
As Iong as the mobile unit is within the ser-
vice area of a cell, the service is continuous.

The transmit and receive frequency dif-
ference is 45 MHz. Mobile transceivers
typically have a 45-MHz first IF and use
a common synthesizer for the transmitter
and receiver. Of course, being a commer-
cial telephone service, the cellular

interim band plan.

By Albert D. Helfrick,* K2BLA

transceivers operate full duplex — another
reason for the different transmit and
receive frequencies.

What's Up There?

The nature of the radio services current-
Iy occupying this frequency range should be
understood in order to appreciate some of
the potential problems of using the band.
The ISM services are essentiaily assigned one
frequency, 915 MHz, and are restricted to
the 902-928 MHz range. This results in a
13-MHz tolerance for the carrier for nar~
rowband sources and a tolerance-plus-
bandwidth for broadband sources. Some
applications of the 900-MHz frequencies are
industrial heating, motion and position
detection for assembly lines, burglar or in-
trusion alarms, and electronic door openers.
There has been some discussion of operating
microwave ovens at this frequency.

Most of the industrial applications of the
frequency involve the transmission of a
915-MHz carrier. For example, the
automatic door opener and the intrusion
alarm transmit & 915-MHz carrier and
receive reflections from nearby objects. The
sensor unit transmits and receives
simultaneously using the transmitter
oscillator as a conversion signal for what
amounts to a zero IF superheterodyne.
Normally, the reflection frequency is
precisely the same as the transmitter
oscillator frequency, and when the received
signal is heterodyned with the transmitter
oscillator, the result is dc. When the
received reflections are from moving ob-
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Table 1

ARRL Interim 900-MHz Band Plan’

Fraquency (MHz) Type of Use

902-904 Narrow-bandwidth, weak-signal work

902.902.8 88TV, FAX, ACSB, Experimental

$02,8-903 Reserved for EME, CW expansion

903-903.05 EME, exclusively

903.07-903.08 CW beacons

903.1 CW, 558 calling frequency

903.4-903.6 Crossband linear translator input

903.6-903.8 CGrassband linear translator output

903.8-904 Experimental beacons, exclusively

904-906 Digital communications22

906-907 Narrow-bandwidth FM simplex services, 25-kHz channels$

906.5 Matlonal FM simpliex calling trequency

907910 FM repeater inputs, palred with 919922 MHz outputs: 119 pairs,
avery 25 kHz (e.g., 807.025, 907.050 MHz); uncoordinated test pair
508920 MHZz4

910-916 ATY23

916918 Digital communications2$

918919 Narrow-bandwidth FM control links and remote bases

919-922 FM repeater outputs, paired with 907-910 MMz inputs2é

922928 Wide-bandwidth experimental, simplex ATV, spread spectrums’

'Extracts of FCC Ruleg and Aegulations, Paragraph 2,108, Table of Fraquency Allocations, as moditied by General Docket
#0-739, December &, 1983;
iIS5287. "In the band 902.928 MHz, Amateur Radio stations shafl not operate within the States of Colorado and
Wyoming, bounded by the area of: latitude 38* N to 42° N and longltude 103° W to 108° W.»

US275: “Tha band 902-028 MHz is altocaled on a secondary basls 1o the amateur service subjact to not causing
harmtul inferterance to the operations of Gavernment stations authorized in this band or fo Automatic Yehicle Monitoring
{AVM) systems. Siations in the amateur service must tolerate any interference from the operations of industtial, scientific,
and medical {I5M) devices, AVM rystems and the operations Government stalions authorized in this band.” {Nots:
Since the secondary allocation of 902 to B28 MHz to amateurs Is contined to ITU Reglon 2, this band will not be available
to amateurs in American Samoa, Baker island, The Commonwealth of Morthern Mariana, Guarn, Howland, Jarvis, Palmyra
and Wake Islands.)

Cocrdinated assignments required.

*ATV assignmenis should be marde according to' modulation type {for example, V5B ATV, 85B ATV or
combinations thereof), Goordination of muitiple users of a single channel in a local area can be achieved
through iaolation by maans of cross pedarization and directional antennas,

‘Coordinate assignments at 100 kHz until allocations are filled, then assign 50-kHz channels until allocations
ary filled batore assigning 25-kHz channels,

'Simplax services only; permanent users shall not be coordinated in this segment. High-altitude repeaters or

other unattended fized operations are not permitted,
falce and nonvoise operations.

"Spread-spactrum aperation requires FUGG authorization.

'Consult FCC Rules and Requlations, Faragraph 97,69, for allowable dala rates and bandwidths.

jects, a Doppler shift of the received-signal
frequency occurs. For small velocities, such
as those experienced by a person walking,
the Doppler shift is only a few hertz, but
this can be separated easily from the dc
component gathered from fixed objects and
used to trigger a burglar alarm or open a
door. These motion and position sensors
are used in various configurations for pro-
duction line and process monitoring.

Power Levels

There is no limit to the amount of power
that may be radiated by any one of the
900-MHz devices. The FCC rules and
regulations that control ISM devices (Sec.
18.14) states, “‘the energy radiated shall be
reduced to the greatest extent practicable.”
This implies that if 2 great amount of
radiated energy is needed for the task at
hand, it is iegal to radiate the necessary
amount, but not more. At first, it might
seem that such lack of restrictions would
doom the 900-MHz band before it is ever
implemented. There are some important
considerations, however. Although the
FCC does not limit the emission levels,
ather regulatory agencies do. This is
because high levels of RF epergy at
900 MHz are dangerous. Industrial heating
devices must be well shieided to prevent
harmful radiation.
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In the case of motion and position detec-
tors, it is desirable to have a narrow beam
and to use low power 50 that the detector
is sensitive to nearby motion but not to dis-
tant activity. Using high power would in-
terfere with other sensors used in the
vicinity, since all motion sensors are licensed
for the same 915-MHz frequency. Protect-
ing large areas with motion-sensing equip-
ment has been only marpginally successtul
because the 915-MHz signal can easily
penetrate walls and be falsely triggered from
motion outside the protecied building!

Although it is not good practice to radiate
megawatts at 915 MHz, there will be signals
in the band that have to be overcome. Most
of the systems in the band use unstabilized
oscillators operating at the output frequen-
¢y. This explains the + 13 MHz frequency
tolerance for ISM equipment. We must
assume that after time, although the ISM
equipment is adjusted initially for a frequen-
¢y of 915 MHz, the units will have drifted
and will be distributed about 915 MHz. We
must further assume that no units have
violated the iaw by drifting beyond the
13-MHz limit and, therefore, the distribu-
tion of frequencies is such that very few
units are operating within a few megaheriz
of the 902-928 MHz limits. (Assuming that
all units are legal may be a bit optimistic.
If we assume that a small percentage are il-

Tegal, the analysis is still valid.)

Life at 900 MHz

Amateur coexistence with other
900-MHz signal sources can be improved
in several ways. One of them couid be FCC
restriction of broadband emissions. If the
signal bandwidth is limited to, for exam-
ple, 50 kHz, there will be less interference
to voice communications from TV and
pulse transmissions. Many applications and
experimental emissions can operate with
bandwidths of less than 50 kHz,

One method of avoiding interference is
to use spread-spectrum technigques, With
this system, the operating frequency within
the band is selected rapidly in a random
fashion. The existence of interfering signals
on the chosen frequency adds to the
receiver noise level rather than creating a
debilitating situation, which would occur
if the interfering signal happened to be
¢xactly on the operating frequency.

Yet another possibility is to use a
switchable carrier frequency that changes
only when an interfering signal appears ciose
enough to the operating frequency to cause
harmful interference, 1ISM devices, because
of their free-running oscillators, tend to drift
with temperature and supply voltage varia-
tions. 1f a repeater or transceiver is frequen-
¢y agile, the operating frequency can be
changed to avoid interference.

Eqaipment

Already there are several cost-effective
items developed for the cellular telephone
service that are usable in the 900-MHz
amateur band: transistors for various
power levels, hybrid power amplifiers and
even affordable GaAsFET transistors made
specifically for use on the cellular telephone
frequencies. As mentioned earlier, surplus
cellular-tefephone equipment, such as
antennas, Jduplexers and other suitable
hardware, is also available, as well as the
UHF TV antennas.

Amateurs who are only occasional VHF
operators and seidom venture mto UHF
construction may find the techniques used
at 900 MHz to be a bit odd. The higher-
frequency circuits use a construction
technique called **microstripline.’” These
striplines appear to be nothing more than
copper PC-hoard traces to the unknowing
eye, but are, in fact, transmission-line sec-
tions that act as capacitors, inductors,
transformers and directional couplers.
Some components, such as leadless chip
capacitors and transistors with broad, flat

~leads and flat packages (rather than “*cans”

with wire leads), are made specifically for
microstripline construction.

Some Experiments

To gain a bit of insight into Y00-MHz
operation, [ obtained an experimental
license from the FCC, built several pieces
of 900-MHz equipment and performed
some tests. A single-channel and a syn-
thesized multichannel transceiver were
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Fig. 1 — Black diagram of a
synthesized/tunable 900-MHz transceiver.
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assembled. Fig. 1 is a block diagram of the
multichanne! transceiver. The homemade
equipment is shown in Figs. 2 and 3. The
synthesizer provides only one output fre-
quency, which serves as the transmit fre-
quency and the receiver LO, Therefore, the
transimit and receive frequencies differ by
the IF — in this case, 10.7 MHz, A switch
disables the synthesizer and permits the
VCO {voltage-controlled oscillator) control
voltage to be varied by means of a poten-
tiometer. Doing so makes the receiver
tunable over the range of 850 to 1050 MHz.

Receiving
I first listened to the 902-928 MHz band
to assess the amount of interference from

ISM equipment. At my home, which is at
the very bottom of a river valley, no in-
terference was ever heard. Akhough checks
with a calibrated signal generator showed
the receiver sensitivity to be 2 uV, nothing
was ever heard in the tuning range of the
receiver. (No matter what the generator
shows, it is encouraging to actually hear
somethingl)

The receiver was transported to a near-
by hill, This hill is only 900 fect (275 meters)
above sea level, but it is line-of-sight to New
York City (35 miles, or 56 km, distant} and
most of the metropolitan area. Tuning
across the band (850-1050 MHz) now
revealed hundreds of signals! A large
number of mobile radio units, repeaters,

Fig. 2 -— An inside view of one piece of the authot’'s homemade 800-MHz gear. The transmitter
and receiver sections can be used individually or integrated into a transceiver (as they are here)
tar simplex or duplex operation, or for use as a repeater. For the LO, a free-running osclllator is
employed. its frequency is divided by means of a high-speed ECL frequency divider and Is
phase-locked to a crystal oscillator. A single 8-pin IC is required for frequency division in lieu of
saveral stages of frequency multiplication, assoclated tuned circuits and accompanying spurious

signals.

digital data and paging setvices were heard
as well as several STLs (studio-transmitter
finks) for New York radio stations. The
STLs originate in downtown Manhattan
and produced full-quieting signals in my
receiver (about 10 xV or more) with a sim-
ple corner-reflector antenna. Most impor-
tant, tuning through the 902-928 MHz por-
tion still uncovered no signals.

The initial tests were conducted during
the weekend, but it was necessary to repeat
the tests during the week when industrial
plants were operating. The results of several
weekday tests showed increased operation
of the land-mobile services. This was
expected since these services are used
primarily by industry. But no activity in the
902-928 MHz region was noticed. This
came as a complete surprise and is very
encouraging.

Transmitting

I then tried some basic two-way
transmissions using two transceivers and
simple antenna systems. Each transceiver
uses FM with a peak deviation of 15 kHz
and a receiver with a 1-pV sensitivity. The
transmitters have a power output of about
500 mW. A corner reflector was used for
the fixed-station antenna, and a quarter-
wave vertical for the mobile installation.
Operation was conducted on two fre-
quencies: 903.3 and 914 MHz. Both
transceivers could transmit or receive on .
either frequency, simplex or full duplex.
The transmit/receive frequency split (10.7
MHz) placed one frequency in the center
of the band, where the interference was ex-
pected to be the worst, and the other fre-
quency at the band edge, where interference
was expected to be minimal.

Separate transmit and receive antennas
were employed. Although a large physical
separation is not required, it is necessary
to place the antennas so the transmit-
ter/receiver isofation is on the order of
32 dB. This is because transmitter energy,
being phase coherent with the LO, can
combine with the LO energy in the mixer.
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Fig. 3 — Externa! and intetnal views of another homemade 900-MHz
transceiver. This particular unit uses surplus avionics boards.

This energy will add or subtract from the LO power, and possibly
degrade mixer performance. A typical situation would include
an LO power of +13 dBm (1 V), and a transmitier power
of +27 dBm (500 mW). The receiver RF amplifier has an over-
all gain, including the RF Filter losses, of about 8 dB. This in-
creases the amount of transmitter power reaching the receiver
mixer by 2 like amount. Linless high-Q filters (such as cavity
resonators} are used ahead of the receiver RF ampliﬁer, it will
provide very little transmitted-signal rejection. In the mixer, it's

desirabie to maintain at least a 10-dB ratio between the LO power
and the transmitter power arrwmg from the antenna. This re-
quires a +3 dBm maximum mixer gain and, because of the

8-dB gain ahead of the mixer, 2 — 5 dBm
input to the receiver, For a transmitter-
power level of 500 mW, this equates to a
32-dB antenna isolation. This measure of
isolation is not difficult to obtain, and is
accomplished easily with corner reflectors
and many other directional antennas.

Results

The first lesson I learned from the
transmission tests is that 900-MHz FM
propagation is definitely line-of-sight: If
you can’t see it, you can’t hear it! During
one test, approximately one mile from the
transmitter, the signal went from full
quieting to nothing within a few hundred
feet as the vehicle passed behind a smalil
hill, In a similar situation, I recaptured a
faded signal by using the corner-reflector
antenna and pointing it at a nearby hill to
receive a signal reflection. ‘Those of us who
are familiar with 2-meter mobile fading will
find 900 MHz unique, as the fading rate
is much more rapid.

Another important fact is that at 900
MHz, losses are everywhere. The lowest-
loss RF cable must be used, along with the
shortest length required. Also, calculated
dimensions for antennas are not close
enough; the antenna must be trimmed
using a network analyzer or an SWR in-
dicator. In general, anything done in a
shoddy manner will result in a system that
will not work.

Summary

[n the final analysis, is there any hope
for amateur use of 900 MHz? Decidedly,
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ves. Its line-of-sight nature Jimits mobile
communications, and the band is more
suited to point-to-point links. The band is
ideal for remote base and repeater control.
If full duplex operation is authorized, the
900-MHz band will be ideal for linking
Field Day sites, emergency communications
sites, command centers, and so on.
Although difficulties will be encountered
with mobile communications, they are not
impossible to overcome. For reliable com-
munications, a repeater or base station with
a good antenna location is a must. Whereas
a few hundred milliwatts and a gain anten-
na are suitable for a remote link, more
power is required for reliable mobile opera-
tion. This is because the mobile unit can-
not use a high-gain antenna and, when the
mobile unit is shadowed, a reflected signal
is required; there is signal power loss
associated with reflected signals. A par-
ticular coverage area should be defined,
and a gain antenna with the narrowest
possible beam width (the highest possible
gain) should be used to cover the area by

g uec on 902

he popliar, VHF!UHF Cantury Club award
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ipated future oceypancy of the

Mz band by amateurs. Thus, the

imum qualifying levet for wotking dif-
 grid-square locators on that band
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e the first to make 902 MHz VUGGt

the base station or repeater. Mobile and
base station receiver sensitivity shouid be
better than 1 pV, and the transmitter power
should be on the order of 10 W or more.

Perhaps one of the more promising
challenges -— and a solution to the rather
limited range of the 900-MHz band -— is
the establishment of an amateur cellular
network. This network could operate on
the 900- and 1200-MHz bands using linked,
low-power, local repeaters. An ambitious
undertaking, certainly, but it wouldn’t be
the first time the amateur community met
a challenge.

An amateur cellular network would be
somewhat different from the commercial
network since considerably fewer users
would be involved. Amateurs are used to
waiting their turn and sharing a frequen-
¢y, whereas commercial telephone users
wouldn’t appreciate sotmeone constantly
using their telephone! Another significant
difference between the commercial and
amateur networks is that amateur opera-
tion is from radio to radio, whereas the
commercial operation is from radio to land
line. Telephone companies use land lines
to link cellular systems. Amateurs, on the
other hand, have several radio bands
available for the task of [inking cellular
repeaters. It is not the intent of this article
to propose cellular standards, and the
cellular concept is left to future develop-
ment. The 900-MHz band affords new
challenges to the radio amateur, and will
be gladly welcomed, LNt



« First Steps In Radio

Radio Waves and

Communications

Distance

Part 13: It is important o choose
the correct amateur band and the
right time of day for communications

over great distances. Other important
factors in amateur communications are the time
of year and the sunspot cycle.

By Doug DeMaw,* W1FB

ost new ham radio operators are
M confused about which band they
should use at a given time of day
to communicate with certain parts of the
country or the world. Have you been con-
fused about these matters? No doubt you
have pondered this subject while deciding
which band to concentrate on for all-round
coverage in terms of distance.
Communications over long distances,
such as from the U.S. to Europe or Asia,
are referred to as “DX*’ contacts. Since the
word *‘distance’’ is relative with regard to
miles or kilometers, if is best that we define
DX as relating to Amateur Radio contacts
over paths in excess of 1000 miles in the
high-frequency bands (3.5 to 30 MHz).'
DX takes on a different meaning (in terms
of distance) when we consider the VHF
(30-300 MHz), UHF (300-3000 MHz) or
microwave parts of the amateur spectrum:
We may consider those frequencies above
3000 MHz as the microwave region. At
VHF and higher, DX may be an ap-
propriate term when we consider com-
munications distances as short as 100 miles,
for example. This is because the higher the
operating frequency, the shorter the effec-
tive signal path over the carth’s surface,
This is not true of space communications,
where there is acceptable attenuation
(power reduction) between the transmitting

Tkm = ml x 1.609

*ARRL Contributing Editor, P.O. Box 260,
Luther, M| 48656

and receiving antennas.

The new amateur is concerned mainly
with HF (high-frequency) communications,
since the Novice license is restricted to use
of the 80, 40, 15 and 10-meter CW bands.
A Technician class licensee has these fre-
quencies available, along with privileges
from 6 meters upward.

When you first receive your license and
go on the air, chances are you will be
thrilled to contact just *“anybody’’ for the
first few days. But, as you hear other hams
discussing the DX they “worked”” (imade
contact with), your appetite for DX will be
stimulated! Knowledge of band character-
istics for a specific time of day or year are
vital if you are to be successful in talking
to stations around the world. Let’s examine
the various parts of the HF spectrum and
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Fig. 1 — Typical high-frequsncy range,
in miles, for ground waves compared to fre-
quency. km = mt x 1.608.
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learn when we should use them for various
communications distances.

Close-In Contacts

There are many occasions when we may
desire to have good, solid communications
across town or out to, say, 100 miles. If this
is our desire, we need to select a frequency
band that is best for ground-wave com-
munication. A ground-wave signal is one
that follows a path along the earth’s sur-
face between two antennas. The signal
wave may or may not touch the ground,
but it remains within the lower atmosphere
during the period of travel. The lower the
frequency of the HF band, the greater the
ground-wave distance. Fig. 1 shows the
typical ground-wave range versus frequen-
¢y from 2 to 30 MHz. A vertical antenna
works best for ground-wave communica-
tions, This is why commercial AM broad-
cast stations use vertical aniennas (towers):
‘The broadcaster wants maximum signal
coverage from the station for a given
transmitter output power. The amateur
160-meter band is in the MF {medium-
frequency) spectrum, as are the AM broad-
cast stations. At 160 meters (1.8-2.0 MHz},
we can expect very good ground-wave
distances, compared to the bands from
80 meters through 10 meters.

Field Intensity of Waves

We have just considered the effective
strength of ground waves versus frequen-
cy (Fig. 1), but we should recognize that
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the signal strength at the receiving anten-
na is measured in terms of voltage. Radio
signals are very weak, s0 they are measured
in microvolts (uV) rather than volts, as
would be the case when measuring the ac
from a wall ouatlet. A microvolt is
171,000,000 of a volt. Radio waves are of
the ac (alternating current) type. The inten-
sity of a signal from a transmitting anten-
na is always measured in terms of
microvolts per meter at a distance from the
antenna or signal source. The receiver S
meter does not vield accurate signal-
intensity readings, and is not calibrated in
microvolts. An S meter is useful only for
making relative measurements of signal
strength, such as comparing the signal
strength of two or more amateur stations,
or the relative difference between two or
more antennas at a given station with which
you are communicating.

Sky Waves

Distant communications may take place
by means ot sky waves. Sky waves travel
in that area above the earth where there is
ne atmosphere. This region is the
ionosphere. The condition of the
ionosphere is subject to countless changes
that are caused by the activity of the sun
and associated changes in the earth’s
magnetic field. Therefore, we cannot rely
on having the same sky-wave conditions
from hour to hour, or from day to day.
Communications by means of sky-wave
propagation are often referred to as “*skip
communications.”” This is because our
signals are refracted off one of the
ionospheric layers and returned to earth.
This is similar to bouncing a ball off a
bumper in the game of pool. Fig. 2 il-
lustrates this principle. A signal can bounce
more than once, as shown,

The Tonosphere Defined

The ionosphere is a region where the air
pressure is $o low that free ions and elec-
trons can move about for some time
without combining to form neutral atoms.
Rather lofty talk for beginners, to be cer-
tain, but [ know of no other way to
describe the condition. When a radio wave
enters this rarified atmosphere, which is a
region of numerous free ¢lectrons, it en-
counters a barrier, in effect, and its direc-
tion of travel is changed. This causes it to
bend and deflect earthward.

Ultraviolet radiation from the sun causes
the outer atmosphere to become ionized.
Relatively dense areas of ionization take
place, and these are called /ayers. They lie
parallel to the earth’s surface and occur at
well-defined distances of 25 to 200 miles.
Some radio waves penetrate an ionized
layer deeply and then bend back toward
earth. Others penetrate the layer slightly
before bending downward.

lonization is not constant within a given
atmospheric laver. {t tapers gradually,
gither wide of the maximum-intensity area
of the layer. The total ionization caused by
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Fig. 2 - Radio sighals as they are affected by the ionosphere. Some waves psnstrate the
ionosphare or are absorbad, while others are refracted earthward from these ionized layers (see
text). Points A and B on the earth’s surface in this drawing illustrate multihop skip.

the sun is never constant at a given spot for
the time of day or season of the year.
Because of this, there is an almost constant
variation in long-distance communications
effectiveness,

lonospheric Layers

The 1D layer is situated 37 to 57 miles
above earth. The ionization of this layer is
related directly to sunlight. It commences
at daybreak, peaks at noon and vanishes
at sunset. During this period our 160- and
8(0-meter signals suffer high absorprion
loss, which limits us pretty much to ground-
wave communications. At times of high
solar activity {sun spots and solar flares),
these bands can become completely dead.
Under severe solar storms we may even find
the 40-meter band severely affected. It is
easy to get the false impression that our
receivers are defective, for we may tune one
or two bands and find no signals present!

The D layer is ineffective for refracting
HF signals back to earth. Therefore, it is
not useful for DX communications, We
can think of it more as a nuisance than a
benefit.

Now that we have properly vilified the
D layer, let’s look at the next layer -— the
E layer, some 62 to 71 miles above the
earth, The E region is useful for DX work
at the upper end of the HF spectrum and

the lower end of the VHF spectrum. MF
and lower HF signals are absorbed by the
E layer in a manner similar to that of the
D layer. Maximum E layer intensity occurs
near the noon hour, and commences and
declines in the same manner as does the
D layer. The sun is not the sole ionizing
agent. [onization occurs also from solar
X-.rays and meteors entering the earth’s
atmosphere.

Qur most useful layer for DX com-
emunications in the HF bands is the F layer.
The height may be from 130 to 260 miles
above earth. This can be compared to the
E layer (see Fig. 3). The F layer may split
into two layers during the daytime, If this
happens, the weaker, lower layer is called
Fl. It is about {00 miles high and acts
somewhat like the E layer. The upper F
layer (F2) remains the usefut one for long-
distance communications. The F! layer
dissipates after sundown. DX prediction
charts appear regularly in QST. You may
also monitor W1AW bubletins for informa-
tion on propagation conditions for the im-
mediate time period.

Skip Zone and Skip Distance

Under certain critical propagation con-
ditions there is a distance between the limits
of ground wave and the beginning of
skywave refracted to earth, respective to the

THANSMITTER

EARTH

Fig. 3 — Typlcal daytime wave propagation at high frequency as cempared to the ionospheric
layers. The F2 layer is the most useful tor long-range communications. The E layer is excellent
for short-range skip communications et the high end of tha HF spectrum and the lower part of

the VHF spectrum.



location of the transmit antenna, This 4rea
between the two propagation paths is vir-
tually dead, although there may be weak
signal energy heard from the refracted
wave. This ineffective communications
arvea is called the *“*skip zone.”

Skip distance is quite unlike the skip zone
in definition. It can be described as the
distance between the location of the
originating signaf and the point on earth
where it returns to ground from the
ionosphere. Therefore, with signal
refraction from the F layer, the skip
distance can be thowsands of miles in
length.

Single and Multihop Propagation

We learned earlier that a refracted signal
can have more than one bounce from earth
to the ionosphere and back, as illustrated
in Fig. 2 at points A and B, We must
understand that when we send our signal
into the sky it does not follow a narrow-
beam-like path in the manner of a flashlight
beam. Rather, it is dispersed over a wide
area, and it becomes further dispersed
when it refracted from the ionosphere.
When it returns to ground it is further
dispersed, becoming weaker and weaker as
it hops along. For this reason, multihop
propagation will usually result in weak
signal readings at the distant point, even
though the signal may be completely
readable by the other operator.

Antenna Radiation Angle

As the radio wave is launched from our
antenna, it has a particular launch angle
(radiation angle), respective to the horizon.
Some antennas have more than one radia-
tion lobe (in fact, most do), and each lobe
has a different intensity and radiation
angle. Our congcern is for the major lobe.
The remaining lobes are referred to as
minor lobes, but even these lobes can be
used for effective communications under
certain propagation conditions.

The lower the radiation angle from the
antenna, the better our chances to work
DX. This is because a high-angle signal
may require two or more hops to reach a
clistant point, which will weaken the signal,
as we learned while discussing dispersion.
On the other hand, a very low radiation
angle may enable us to work the distant
station with only one hop. Launch angles
between, say, [0 and 20 degrees are con-
sidered good for DX communication. The
higher radiation angles are much better
for shorter distances, such as we encounter
at 10 and 6 meters when using the E layer
for our refractive medium. Fig. 4 shows
how a radiation lobe from an antenna
might appear if we could see the RF
energy.

The most important factor, other than
the design of an antenna, is the height
above ground, respective to the angle of
radiation. The higher the antenna the lower
the radiation angle, generally speaking.
Heights in excess of 0.5 wavelength are
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Fig. 4 - Wlustration of various radiation
angles versus major and minor {obes for a ver-
tical antenna. Minor iobas accur also with
mest horizontal wire and beam antennas. All
of these lobes are useful, depending on band
conditions at a glven instant and with regard
to the desired communication distance (see
text).

strongly recommended. Therefore, a
horizontal antenna for 40 meters should
be 70 feet or greater in height, The excep-
tion is when we use a vertical antenna with
a good ground system (buried or on-ground
radial wires). A vertical antenna has a low
angle of radiation. The trade-off is that
this antenna responds equally well to
signals from all directions, which can
create problems from QRM (signal in-
terference) originating in some region apart
from the direction of interest. A vertical
antenna is, therefore, omnidirectional in
response. Furthermore, a vertical antenna
is more prone to pick up man-made noise
than is the horizontal antenna. If you live
in an electrically noisy neighborhood, the
noise (QRN) in vour receiver may be so
great that weak-signal reception is nearly
impossible.

Horizontal antennas exhibit directivity
when they are high above ground. Some
have nulls off the ends (dipole antennas),
while beam antennas have deep nulls
off the sides and back of the array.
This aids in reducing QRM from un-
desired directions. Man-made noise is
vertically polarized, and horizontal anten-
nas reject much of that noise since the

Table 1
Suggested DX Bands
Typical Typical
Distance Distance
Band (MHz) (Day} (Night}
1.8 (160 metars) 0-50 miles  0-3000 miles
3.5 (80 meters)  0-100 miles  0-3000 miles
7.0 (40 meters)  0-1000 miles 0-3000 miles
10.1 (30 meters)  0-2000 miles 0-4000 miles
14,0 {20 meters}  0-4000 miles 0-100 miles
21.0 (15 meters)  0-4000 miles 0-100 miles
28.0 (10 meters)  0-5000 miles 0-100 miles

These distances versus time of day are based on
either daylight or total darknass. Average band
condltions ate assumed. The actual distance worked
will daﬁ:and oh the antenna used, the antount of
transmitter power and the candition of a band at a
ﬁ!lven moment. The mileage may be greater or less
than stated above, Single-hop communications are
assumed here. Multihop skip will provide worldwide
communications under ideal band conditions.

polarization is not the same.

Sporadic E Skip

There is a form of E layer skip that is
called ““sporadic E.”* The E layer is ionized
in patches rather than solidly, forming
“clouds’ of highly ionized atmosphere.
These so-called clouds form and dissipate
rapidly at times, and this is why the term
“sporadic’’ is used. Skip from these clouds
is over relatively short distances, 100 to
1000 miles. The 10- and 6-meter bands are
affected the most by sporadic E skip.
However, the useful effects of sporadic E
have extended as high as 148 MHz at times.
I experienced this while living in Connec-
ticut some years ago: | worked a W@ sta-
tion in Minnesota on 2-meter 3SB while
running 10 watts to my 10-meter Yagi
antennal

Best Bands Versus Time of Day

It is not possible to produce a list of
bands, effective communication distances

{Continued on page 38)
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Product Review

ICOM IC-751 HF Transceiver

Billed in the press release as ““the most advanced,
highest performing HF transceiver with general-
coverage receiver for the amateur world today,”
the IC-751 is FCOM’s top-of-the-line amateur
HF transceiver. The {C-751 features a 100-W
output, solid-state transmitter, a high-
performance receiver (including general
coverage) and an elaborate frequency con-
trol/memeory system. It may be operated from
either of the optional 13.8-V dc power supplies:
the IC-P835, which fits inside the *751, or the
external 1C-PS15.

Describing every one of the *751%s features
would fill many pages. Accordingly, Table 1 lists
the various front, top and rear-panel controls
and connections, This review will highlight some
of the unuswal and not-so-abvious features of
the radio,

Frequency Control

The main tuning knob of the '751 serves
several functions. The Ts switch sets the tuning
speed to approximately 200 kHz per turn for
quick QSY within 2 band. Normally, the tun-
ing rate changes in H0-Hz inerements, but if the
knob is rotated quickly, the tuning rate jumps
to a higher speed. This speed is specified as 50
or 100 Hz per step in different parts of the
manual. )

The second function the tuning knob performs
is band switching. When the BaND switch is
pressed, the main tuning knob switches the band
up and dowa. In the Ham mode, the 751 tunes
to a factory-preset spot on the next higher or
lower band (for example, 14.050 or 7.050 if you
were on the 10-MHz band). In the GENERAL
mode, the frequency shifts up and down in
1-MHz increments when the BAND switch is
pressed,

The dial-lock switch disables the tuning knob,
preventing accidental frequency changes. This
feature is especially handy during mobile
operation.

Another function of the main tuning knob is
switching among the memory channels, There
are 32 memory channels available in the [C-751,
$0 no ordinary switch would do! (Just try to
remember what frequency is stored in which
chanmnel.)

‘The memory system is versatile. Bach memory
recalls not only the stored frequency, but also
the mode of operation. For example, recalling
memory 7 may put you on 14.003 CW, while
memory 15 might store 3.830 LSB. Frequencies
and modes may be written into the memories
right from the dial. Similarly, by pressing the M
10 VFO switch, you may turn frequency control
uver to the VFO at the memory channel selected.

The IC-751 has two built-in ¥VFOs. These
VFOs may be used to operate split (UPLEX)
while DX chasing or to switch rapidly between
two different nets or roundtables. The VFOs
need not be set to the same band or even to the
same mode, so the effect is similar to having two
transceivers in one box.

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

Table 1

IC-751 Controls and Connections

Front Panel

General Transmitter

POWER sWitch
TRANSMITIRECEIVE Switch
METER SWitch

sPEECH synthesizer switch

RF PWR cornitrol

Mic cannector (8 pin)
MIC-GAIN control

comp speech-processor switch

Top Panel
PREGMP/ATT switch
MARKER Switch
CALIBRATOR control
ManITeR control
ANTIVOX Gontrol

Rear Panel

ANTENNR connector (50-239)
key jack {1/4-in)

Mode switches MONITOR SWitch
vox GAIN control
vOX DELAY control Receiver
PHONES jack (1/4-in}
Frequency Control AGC switch

EXT. seeaker jack {1/8-in)

HAMIGENERAL cOverage switch
scan start/stop switch
Moneselactive scan switch

AF GAIN control
RF GaIN control
SaUELCH control

ALc jack {phono)
TR Reway control (phono)
RECEIVE ANT IN jack (phono}

TONE controt
FILTER Switch

Dial lock switch

78 tuning rate switch

pial Function salact switch
BAND selact switch

NOTCH filter switch
pass sand tuning control

REGEIVE ANT ouT |ack (phono)
SPARE jack {phono)

AVERTER Jack (phono)

GND terminal

oc 13.8v jack {molex)
Accessory jack (molex)

RITT control NaTeH filter control
RIT switch Noise blanker wipe switch
#t switch NB LEVEL control

RITAUT GLEAR Switch

YFO aB switch

VFO a=g equalizing switch
puPLEX {split) switch
vFoMemory switch

Memory were switch
Memary to vro switch

The transmitter and the receiver frequency
may be offset up to +94.9 kHz from the
operating frequency. The rIT/XIT control, con-
tinuously variable, sets the offset. The amount
of offset is displayed next to the main frequen-
¢y readout, The RIT/XIT CLEAR switch resets the
offset to zero.

The [C-751 features a scanning system sinilar
to that usually found in VHF transceivers. There

are three scanning modes. The first scans through
the memory channels from highest to lowest. The
second, activated by the Mobpes switch, scans
only those memory channels programmed with
the specified mode {for example, only those
memory channels with CW). The third function
scans those YFQ frequencies between specified
start and stop points. For example, you might
set it to scan from 28.500 to 29,000 if you were



[COM iC-751 HF Transceiver, Serial No. 1982

Manutacturer’s Claimed Specifications

Frequency coverage: Heceive — 0.1 to 30 Miz;
transmit — 1.8-2.0, 3.45-4.1, 6.95-7.5,
9.95-10.5, 13.85-14.5, 17.95-18.5, 20.95-21.5,
24.45.25.1, 27.95-30.0 MHz.

Modes of operation; CW, $8B, FM, AM, RTTY
(FSK)

kHzfturn of knob: Not specified.

Frequency display: 6 digit.

Frequency resolution: 100 Hz.

S meter sensitivity (xV for 59 reading):

Not speclfied.

Transmitter power (inputy S5B, CW, RTTY,
FM — 200 W; AM — 40 W,

Harmonic suppression: Mora than 40 dB.
Spurious suppression: More than 60 dB.
Third-order IMD: - 32 dB.

Receiver sensitivity: 8SB, OW, RTTY {1.6-30 MHz)

— fess than 0.15 xV for 10 dB &/N; FM — lass
than 3 gV for 12-dB SINAD.

Noise floor (MDS)

Measured in ARRL Lab
As specified.

As specified.

21200.

5116 in high white fluorescent digits.

As specified.

Praamp in {preamp out): 160 m, 22 (50);

80 m, 16 (48); 40 m, 17 (40); 30 m, 25 (46}
20 m, 28 (57), 15 m, 25 {82); 10 m, 25 (84).

Power output (88B, CW, RTTY, FM): 160 m,
96; 80 m, 98; 40 m, 95; 30 m, 100; 20 m, 102
15 m, 101; 10 m, 103 W. Power output (AM):
25 W all bands.

60 dB. See Flg. 1.

60 dB. 8ee Fig. 1.

- 33 dB. See Fig. 2.

Receiver dynamics measured with optional
500-Hz 9-MHz IF and 250-Hz 455-kHz IF
filters installed.

80 m 20 m
Preamp infout Preamp infout

dBm: -142/ - 134  -138/-134
Blocking DR (dB) Noise fimlted Noise limited
Two-tone 3rd-order

IMD DR (dB): 91/93 93/93
Third-order intercept

{dBmy: - 5.5/5.5 15/5.5
Receiver qulating {uV

for 12-1B SINAD): 0.4/0.85 Not measured.

Squelch sensitivity: Less than 0.3 xV

Recelver audio output @ 10% THD: More than
3w

Color: Two-tone green.

Size (HWD): 4.5x 12 x 14 in (115 306 % 355 mm).

Woeight: 18.75 Ib (8.5 kg).

Preamp in: 0.24 min., 0.48 max. Preamp out:
0.3G min., 0.895 max.

33 W,

tooking for activity on a **dead’’ 10-meter band.

Transmitter

The IC-751 delivers approximately 100-W
output in all modes but AM. The transmitter is
all solid-state, and it features SWR protection’
that reduces output power as the SWR rises, A
fan is provided to cool the final transistors. The
fan comes on in transmit after the heat sink
reaches & predetermined level. A few minutes of
CW or RTTY operation will heat the IC-751 to
this level, If the heat sink reaches 50° C during
extended operation, the fan will run con-
tinuously, If the temperature reaches 90° C, the
fan shifts into a higher speed and the transmit-
ter power output decreases to 50 W.*

On-the-air checks indicate that the built-in
speech processor makes a marginal difference in
intelligibility when signals are weak. You can get
an idea of the difference between processor-in
and processor-out by listening to your signal in
the headphones with the MONITOR switch on.

ICOM has included QSK for the CW
operator. This feature works reasonably well at
speeds below about 20 WPM. There is no
popping or clicking in the headphones during
QSK operation; the only sound is the relays
cycling at high speed.

Above 20 WPM, the QSK circuitry fruncates
the characters, making copy difficult. Above

- (_2_0) + 32;mm = in X 254.

30 WPM or so, the Q8K feature is unusable
because the dots are shortened so much that they
are barely perceptible. See Fig. 4 for the keying
waveform.

FSK is included for the RTTY operator. All
necessary modem conoections may be made
through the multipin accessory socket on the rear
panel. The *751 will not key high-voltage equip-
ment diractly, but instructions for connecting a
keying relay or a level converter are included.
The manual also provides information on
hooking up an AFSK generator, if that is your
preferred mode of operation.

For the VHF operator, a transverter hookup
is offered. When +8 V is applied to pin 11 of
the accessory socket, approximately 30 mV of
28-MHz drive is available. Connection between
the transverier receive converter and the IC-751
receive converter is also made at the X-VERTER
jack.

Receiver

iCOM has taken an interesting approach to
the old problem of allowing the operator to select
the right amount of front-end gain for given
band conditions. Most transceivers have an at-
tenuator switch that allows you to switch in a
fixed pad ahead of the front end when necessary.
Some of the better rigs allow selection of two
or three fixed values. The '751 has a top-panel
switch that allows the operator to turn the front-
end preamp off if necessary, If conditions
warrant, the next switch position allows the
operator to add a fixed 20-dB attenuator ahead
of the mixer.

Fig. 1 — Worst-case spectral display of the
IGOM IG-751. Vertica! divisions are each

10 dB; horizontal divisions are each 10 MHz.
Qutput power is approximately 100 W at a fre
quency of 10.125 MHz. All spurious emissions
and harmonics are at teast 60 dB below peak
fundamental output. The 1C-751 complies with
current FCC specitications for spactral purity.

Fig. 2 — Spectraf dispiay of the I1G-751 outpur
during transmltter two-tone IMD test. Third-
order products are approximately 36 dB below
PEP, and ffth-order products are 44 dB down.
Vertical divisions are each 10 dB; horizontal
divisions are each 1 kHz. The transceiver was
being operated at rated input power on the
20-meter band.

Fig. 3 — Spectral display of backwave emitted
by the IC-751. Frequency is 28.050 MHz.
Vertical divisions are each 10 dB; horlzontal
divisions are each 10 MHz. This signal is
present with the 1C-751 in the CW mode, the
CW key open and the TR switch on the front
panel closed. This signal s approximataly
55 dB below the fundamental, and Is audible
in a recelver. Backwave Is present on all
bands.

The review unit came equipped with an op-
tional 500-Hz filier at the 9-MHz IF and a
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after repair, it was disconcerting to see three dif-
ferent transceivers of the same model defective
right out of the box. ‘The transceiver has some
nice features, and, once working, performs well,
but a prospective buyer wouid do well to seek
out other IC-751 owners and ask about their ex-
periences, and purchase the rig from a dealer
who provides after-sale support.

Manufacturer: 1COM America, Inc.,
2112-116th Ave., N.E., Bellevue, WA 98004,
Price class: IC-751, $1400; C-PS35 internal
power supply, $160; IC-PS15 external power
supply, 5150; F1-32 filter, $60; FL-53A filter,
897, — Mark Wilson, AA2Z

Tt befeiti -+H+l+ﬂ Hrean]

Fig. 4 — CW keying waveform of the iC-751. Upper trace is the actual key closure. Lowertrace
is the RF envelope. Each horizontal division is 50 ms. Both photos are of a string of dots sent at
the same speed, approximately 35 WPM. The photo on the left shows the waveform with the
IC-781 set up for seml break-In aperation. The photo on the right shows the wavetorm with the
transcelver set up for QSK oparation. In the QSK mode, dots are shortened to approximately 50
percent of the proper length, See text for detalls.

HEATH GR-740 SCANNER

Heath's GR-740 is 2 microprocessor-controlied
40-channel scanner that allows you to monitor

Fig. 5 — Recelver turnaround time for
AMTOR. Upper trace Is the TH relay opening.
Lower trace is receiver audio. Each horizontal
division is 5 ms. Turnaround time is less than
15 ms.

250-Hz filter at the 455-kHz TF. These filters
worked very well, even under crowded band con-
ditions, Selecting cw on the mode switch places
the wide SSB filters in the line, while selecting
CW NARROW puts the optional narrow filters into
action.

Additional selectivity is availabile from the
notch filter and passband-tuning controls, These
two features are helpful in reducing QRM on
SSB, CW or RTTY signals. The passband tuning
is most effective on CW and RTTY if optional
narrow filters are installed.

The noise blanker is very effective against im-
pulse noise. When the blanker is on, however,
strong signals tend to overload the receiver. The
wine noise blanker switch is designed to help
when the “woodpecker” is on, but during my
operation with the review unit this feature was
not effective.

To facilitate connection of an external preamp
Or a separate receive antenna (for example, a
Beverage for the low bands), [COM has included
RECEIVE ANT IN and RECEIVE ANT OUT jacks on the
rear panel. These jacks may also be used to hook
up an external repeiver for nse along with the *751
or to hook up an external receiving converter
without worrying about transmitting through it
(if it were connected to the antenna jack).

QOperation

The IC-751 has the quality ‘“feel” that [ have
associated with JCOM equipment since I first
used an IC-701 several years ago. The switches
and controls provide the operator with just the
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right amount of feedback. The front-panel con-
trols are spread out enough that the rig is easy
to use, and most of the controls seem to be in
the right place.

The general-coverage receiver is excellent.
With an assortment of amateur antennas, it
is possible to enjoy reception of music and
news {rom all over the world. Although the
optional AM filter is not necessary, the
serious SWL will probably want one.

The IC-751 s a compact, full-featured
transceiver that is at home anywhere. it is small
enough to be used as a mobile rig. With the in-
ternal PS-35 power supply, it is an ideal portable
or DXpedition radio. If you own other [COM
equipment, you can use one of the PS-15 exter-
nal power supplies with several different pieces
of equipment,

Reliability Problems

Although the review transceiver worked
flawlessly during the review period, obtaining a
working IC-751 proved to be a real task. The
following is a tog of the problems we en-
countered with various 1C-731 transceivers,

On August 11, 1983, we received 1C-751 serial
no. 1114 from ICOM on loan for review, During
lab testing, we discovered that an IF section was
out of alignment and returned the unit to ICOM
on August 16. ICOM sent us 1C-751 serial no.
1227 on November 21, 1983, During lab tests,
wé discovered that this unit suffered from
reduced power output as frequency increased.
Power dropped from full output on 160 meters
to zero outpuit on 10 meters after the rig was on
for a few minutes. We returned the unit to [COM
for repair on November 23. The problem turned
out to be defective final power amplifier
transistors. After this repair, the unit operated
normafly,

Meanwhile, we purchased an IC-751 from an
authorized ICOM deaier on December 27, 1983.
During lab testing, we discovered that this unit
(serial no. 1982) would not go into transmit. We
returned the rig to the dealer, who found a
burnt-up resistor. Serial no. 1982 was returned
to us January 24, 1984, Again, lab testing
revealed a problem. This time, the IC-751 would
not transmit FM properly — the output power
dropped rapidly in transmit, We again returned
the rig to the dealer, who found a defective 8-V
regulator. On March 5, 1984 we were able to per-
form the necessary laboratory testing and begin
the review.

Although the review transceivers worked well

several frequencies including the 2-meter and
70-cm amateur bands. With the 740, yvou can
receive frequencies that carry police, fire, air-
craft, marine, weather, hospital, ambulance and
other communications. it’s a versatile unit that
can he used for base station, mobile or portable
vperation — an ideal adjunct to any amateur
station,

Description
Documentation

An assembly/instruction manual and pictorial
booklet are supplied, As usual, the writers have
generally done a good job, and each instruction
is clearly spelled out. You're also provided with
two large, easy-to-read (no magnifying glasses
ueeded!) schematic diagrams. One diagram is for
the RF circuit board and chassis wiring; the
second covers the keyboard, display and con-
troller circuit boards.

The assembly and adjustment sections are
followed by an installation and operations
chapter. Although the scanner is capable of being
powered by an external dc supply, the informa-
tion presented focuses on ac-line operation, at-
tachment of an external antenna, use of an ex-
ternal speaker and a couple of paragraphs
discussing the use of memory-backup batteries.
1t certainly is possible to use the GR-740 in a
mobile environment, but nothing about that is
mentioned,

Approximately four pages are devoted to ex-
plaining how to use the scanner, and three more
pages contain lists of frequency allocations for
the 30-50, 146-174 and 420-512 MHz bands. (In-
formation concerning the operating frequencies
of your local police and fire departments can
usually be obtained easily; many electronic-parts
suppliers and Radio Shack stores have that in-
formation.) Some troubleshooting information,
alignment instructions, manufacturer’s specifica-
tions for the scanner and a theory-of-operation
section complete the manual.

Physical

The GR-740 is enclosed in a brown-vinyl-
cavered steel cabinet equipped with a sloping
color-coordinated plastic front panel. An
{1-position alphanumeric display is situated in
the center of the panel. lmmediately below the
display is a 24-key keyboard. Function labels
beneath each key, and color coding of the keys,
identify each key function. A slide switch (A/B)
at the bottom right-hand side of the keyboard
selects one of fwo sets of 20 memory channels
to be scanned. The on/orF/vOLUME and
SQUELCH controls are positioned to the right of
the front panel. An AUTO SQUELCH position



Heath GR-740 40-Channel Scanner

Manufacturer's Clalmed Specifications
Frequency coverage: 30-50, 118-136, 144-174,
421-512.45 MHz.
Sensitivity (uV): x5-kHz
deviation, 12-dB SINAD:
30-50 MHz, 0.4; 144-174 MHz,
0.4; 421-512 MHz, 0.8,
Alrcraft: 1 gV tor 10-dB SiN, 60% modulation.
Scan/search speed: 5 or 15 channels per second.

Audio output (8-ohm load): 0.75-W RMS, 10% THD.

Squelch sensitivity: Not specified,

Power requirements: 120V ag, 60/60 Hz, 20 W,
or 13.8-V de, 9 W,

Size (HWD): 3-1/4 x 10-5/8 x 7-3/4 in
(83 x 270 x 197 mm).

Welght: 5 Ib (2.3 ko).

Measured In ARRL Lab

As specified.

Worst cases: 30.75 MHz, 0.24;
146.34 MHz, 0.19; 421.5 MHz, 0.58.

118 MHz, 0.66.

As specified.

102 W.

MinJAuto (uV): 31 MHz, 0.14/0.24;
46 MHz, 0.068/0.15; 145.2 MHz,
0.1/0.28; 432.2 MHz, 0.27/0.6.

0.56A @ 13.8-V do (7.7 W).

(click stop) provides a factory-set, fixed squelch
level.

The spezker is located at the bottom left of
the front panel. Provisions for a-19%inch
{measured from the cabinet top), removable
telescopic antenna are made at the top left rear
of the scanner. The antenna passes through an
insulator and screws into a receptacle mounted
on the internal PC board.

On the rear panel are jacks for an external
antenna, external de power, external speaker, a
two-wire ac plug (the line cord is removable} and
a grounding screw. The antenna jack accepts
autometive-type (Motorola} plugs; one is sup-
plied with the kit. A 1/8-in plug is required for
external-speaker hookup (none is supplied).
When using an external speaker, the internmat
speaker is muted. No mating dc connector is
provided.

The back panel also allows access to the
memory-backup battery holder, Two AA ceils
(not supplied) are required. Without the bai-
teries, you’ll lose the keyed-in scanner frequen-
cies each time power is removed — purposely or
inadvertently — from the "740, Note that the
oN/OFF switch does not switch the ac-line
{primary) side of the power transformer; it
switches the dc bus.

Basic Circuit Description

Two parallel RF amplifier stages are
employed: A bipolar transistor is used for the
420.45 to 512.45-MHz amplifier, and a dual-gate
MOSFET provides amplification at 32-50,
118-136 and 144-174 MHz. RF-stage networks
are varactor-tuned.

Following the RF amplifiers are separate
mixers producing a common 10.8-MHz first IF.
A four-pole crystal filter is used at 10.8 MHz.
The second IF is at 400 kHz, where the signal
is passed through a ceramic filter before being
limited and demodulated. Two IC demodulator
subsystems are used: one for FM, the other for
AM (aircraft-band signals). Demodulated out-
put is amplified and fed to the speaker. All in-
ternal reference frequencies are derived from a
crystal-controlled synthesizer. A microprocessor
does the “*housekeeping,”” and receives its input
from the keyboard and channel-memory IC.

Construction

It took me 3% hours to make three minor
manual updates and build the *740, and about
15 mibutes to go through the adjustment

procedures. There’s virtudlly no PC-board
“somponent stuffing” to do; almost atl of that’s
been done for you.

Three factory-preassembled PC boards are
used in the scanner: the RF, controller and
display boards. Construction consists primarily
of attaching wires to and from the boards, and
then securing the boards to the chassis. Probably
the toughest part of assembly is attaching the
display board to the bezel bosses. A pair of small,
circular clamps are used to do this, and access
to the area is restricted. Heath-cautions that pa-
tience is required to place the clamps properly
and, believe me, they’re not kidding!

This kit is a bit different from the many other
Heath kits I've assembled since my first (the
DX-40/VF-1 of eons past). The chassis is gray
steel. Sheet-metal screws are used plentifully, as
opposed to the ““machine screw/washer/nut”
fasteners I'm used to. Even the *“‘control
Jockwasher/flat washer/control nut’” assembly
doesn’t apply; you twist mounting tabs to secure
the potentiometer/switch combinations in place.

This kit is designed to go together auickly —
assembly-line fashion. I’m glad to say mine
worked the first time power was applied!
Definitely, the GR-740 can be assembled by
beginners.

Adjustment

Mo difficult alignment procedures are in-
volved, You need nothing but a VOM and 2
single alignment tool; the latter is supplied by
Heath. You have two coil slugs to adjust —
that's it! Should the scanner need alignment at
some later date, Heath has thoughtfully supplied
a complete alignment procedure. Such alignment
requires a calibrated AM/FM signal generator,
however.

During the adjustment procedure, I noted
what I thought was a conflict of information.
Pages 29 and 43 refer to a voltage level at a test
point (FP1. The tolerance given for the
measurement is +0.05 V, but one procedure says
a 0.1-V potential should be measured there, and
the other proceduse calls for 0.4 V! Aciually,
both values are correct. According to Heath, the
voltage measured at TP1 depends on the align-
ment procedure being used. If a general align-
ment i being done —— as if all adjustments were
thrown off — the 0.4-V value is measured early
in the procedure., On a factory-aligned board (as
you receive it in the kit), it’s necessary only to
tweak the coil slug to optimize the value at 0.1 V.

In Operation

After [ spent a few moments studying the
operations instructions, the scanner was pro-
viding me with weather information, 2-meter
repeater, air-to-ground, taxi and paging-service
chatter. While scanning, left-to-right rolling zeros
appear on the display. When a busy frequency
is found, the scanner stops and displays data per-
tinent to that channel.

A “P* in the first display position indicates
the prioraTY channel is active. Channel 1 of
each bank of 20 channels is the priority chan-
nel. When the PRIORITY key is pressed, the scan-
ner samples channel 1 every two seconds and,
if active, switches immediately to it, regardless
of other activity. To disable the prIORITY func-
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tion, press the PRIORITY key again.

‘The second and third display positions show
the active-channel number. To identity which
bank of channels is active, a dot in the upper-
lett corner of the second display position is il-
luminated for channels 1-10. For channels 11-20,
a dot in the upper-left corner of the third display
position is lit. The position of the . switch
determines which of the two hanks of 20 chan-
nels is chosen.

Pressing the DELAY key results in a scan delay
of two seconds. This allows time to catch replies
when two or more stations are operating on the
same channel. Pressing DELAY a second time
deteats the function. When a delay is in effect,
the fourth display position shows a **d.”*

An “L” in the fifth display position shows
that LocROUT of that particular channel is ac-
tive. Selected by pressing the LockouT key, this
function iocks out a channel during scanning
periods. An **A” in the fifth position indicates
the AIRCRAFT key has been pressed to request
scanning of the aircraft band (118-136 MHz),
Similarly, pressing the MARINE key initiates scan-
ning of the frequencies between 156.05-157.48
and 160.625-162.025 MHz. A dash () in the fifth
display position is illaminated at this time.
Display positions 6-11 indicate the frequency of

{Continued from page 33)

and ideal times of day. We can only
generalize because of the continual change
in solar activity. We can, however, suggest
the bands on which to concentrate for
working local or DX contacts, day versus
night. This data is presented in Table 1 for
your assistance in setting up your antennas
for favored bands.

Summary

Your best source of detailed information
concerning the jonosphere and radio
propagation is The ARRL Antenna Book.
I have attempted here to provide a
simplified, plain-language introduction to

Strays -*

I would like to get in touch with. ..

']l anyone who has built or used a
VHF/UHF to HF C(rosshand Link.
Andrew Rothschild, KA2TFF, 115 Central
Park West, New York, NY 10023,

L] anyone with a wiring diagram for a
Superior Instruments Co. Industrial
Analyzer, Model 630. Howard G. Wacker,
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the channel being received.

The scaN key starts a scan of the selectsd
channels. SEARCH initiates a scan for signals be-
tween two operator-selected frequencies, and
restarts a scan after HOLD has been pressed.

LIMIT/BOLD allows vou to enter two selected
frequencies as upper and lower search limits and
stops a search between the selected frequencies.
Lastly, the sPEFD key permits selection of
scan/search rates of five or 15 channels per
second. '

Should you enter a frequency outside the range
of the GR-740, ERROR is displayed. Simply
entering the proper frequency corrects the error
condition,

Comments

Although the manual makes no mentien of it,
there are threaded receptacles on each side of the
cabinet to accept gimbal-bracket mounting
serews. In the finishing stages of assembly,
they’re plugged with plastic inserts for the sake
of appearance,

The de-power jack is a type you don’t or-
dinarily see in 4 ham shack ~— g circular Jjack with
a flat blade in the center. Heath did not supply
& mating female connector for use with an ex-

ternal de-supply cable. I didn’t have any such
connector in my supply of parts, and Radio
Shack doesn’t list them as a catalog item. That
being the case, [’d suspect at least some other
hams would have diffienlty obtaining a matching
connector as I did. There’s enough rear-panel
gpace t0 mount another type of connector in
parallel with the existing one, however.

t live a few miles from two airports, and much
of the air traffic passes overhead. On a few oc-
casions, I’ve noticed that air-to-ground signals
will interfere with 2-meter repeater monitoring.
At times, I can listen to both conversations at
once! Also, when monitoring the sircraft band,
the (3R-740 is subject to overload from strong
air-to-ground signals, resulting in distorted
recovered audio. These have proved to be only
minor annoyances.

A GR-740 complements any ham shack. With
it, you'll not only be able to monitor 2-meter and
70-cm repeaters, but fire and police department,
aircraft, marine and a host of other services as
well. The latest weather information for your
area is readily available, too.

The C3R-740 js available from the Heath
Company, Benton Harbor, MI 49022; tel.
616-982-3411. Price class: §250. — Pau! K.
Pagel, NIFB SRR

Wi'}(}opy of This Article or a ?ra\flolis Iﬁ;t&!lmem‘?

ough each Issue of QST is protested by copyright, we would fika to make It s easy as
5ible for readers to obtain coples of each instaliment of First Steps in Aadio. Provided :
al copies are made for the personal use of an individual, or of & Novice class, ARRL hereby :

fial use. If you are missing one or more Instaliments; back issues are avaliable for $2.75
gce':{rgn'; the Circutation Department, ARRL Hg., 225 Maln St., Newington, CT 06111,

the propagation phenomenon, and to sug-
gest steps you can take to make vour first
on-the-air experience a pleasant and re-
warding one. Also, you will need some
knowledge in this subject area if you are

W3BRK, 4513 Cerise $t., Pittsburgh, PA
15214,

L.l anyone with a schematic diagram or
manual for a Teletype Corp Communica-
tions Teletype Model 39506JC and
associated power-supply/electronic unit
WESUQ0L. Joe Morgan, W5PRV, 624
Kerrville So. Dr., Kerrville, TX 78028.

['1 anyone having an instruction manual or
schematic diagram for a Navy CTU-60018
Oscilloscope or 2 Triumph Model 830
Qscillograph-Wobbulator, Sam Beverage,

to pass your amateur license examination.
The mysteries of the sky are many, and we
have ignored a host of them in the interest
of keeping this article short, } encourage
you to engage in further study of this
fascinating subject. ]

WIMGP, Box 858, North Haven, ME
04853, '

[] any radio amateur who has the 600, 900,
1200 MMF Special Mica Condenser, part
no. 221316, for a Johoson Valient
transmitter. Bill Gentile, W5VRO, 416
Skyline, Van Buren, AR 72056.

[.] anyone with a schematic diagram or
alignment instructions for a 1948 Model
RME-45 Communications Recefver. Albert
L. Harmon, WIKBH, Rte. 3, Box 282,
Conway, SC



Aints and Kinks

Conducted By Larry D. Wolfgang,* WA3VIL
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Fig. 1 — Schematic diagram of the variable notch filter that K4V1Z installed in his Kenwood T8-530. This same circuit should prove useful for other
receivers. R1 is a dual, 250-k@, linear-taper potentiometer, such as a Clarostat D53C1-250K-5. U1 is an RC-4138, ECG-987 or equiv. quad op amp.

YARIABLE-NOTCH FILTER FOR
RECEIVERS

{1 One night before CW pet time, I was tuning
around the specified frequency using my
Kenwood TS-530. | came across some lid giving
his finals a *“life test.,”’ This prompted me to
think about how nice it would be to have a notch
filter in the *530 similar to the one in my Ten-
Tec Argosy. A variable-notch filter can be quite
effective for listening to a signal that is very close
to a strong, interfering station.

I checked the manual for my Argosy, and
found that Ten-Tec uses a simple circuit that
employs a quad op amp IC and a few resistors
and caphcitors. A dual-section, 250-ki2, linear-
taper potentiometer serves as the funing control.
Based on my study of the Ten-Tec circuit, I
decided to use it as a basis for my modification.
See Fig. 1. & circuit-board etching pattern is
given in Fig. 2, and Fig. 2 is a parts-placement
diagram. Notice that all resistors are mounted
on end to save space and to allow for a smaller

*Assistant Technical Editor

{ 25.4 mm)

Fig. 2 -— Full-size circuit-board etching pattemn
for the noteh filter, shown from the foli side.
Black areas represent enetched copper.
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Fig. 3 — A parts-placement diagram, shown
from the component side of the board. Gray
areas show an X-ray view of the copper
pattem.
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Fig. 4 — Inside view of the Kepwood T8-530 showing the notch-filter wiring and mounting.

board layout. I mounted my circuit inside the
'TS-530 and connected it as shown in Fig. 4.

Since I never used the RF gain control on my
rig, | replaced it with the notch-filter poten-
tHiometer. The Clarostat D53C1-250K-S poten-
tiometer I used is a tight fit in the chassis hole;
1 had to eniarge the hole slightty to fit the bushing
on the new control. The RF gain potentiometer
is a 10-k2 unit that I replaced with a fixed
resistor.

I filed a flat on the shaft of the new control
50 the original Kenwood knob would fit and
make the new control look like it belongs. I did
not try to relabel the front panel to indicate the
function of the new control. That way, I can
return the rig to orlginal form, should I ever wish
to,

To mount the filter board in my Kenwood
T8-530, I replaced a screw found near the edge
of the audio board, between plugs 8 and 9, with
a longer one. A few washers help space the filter
board from the chassis. I obtained power for the
filter at test point 6 on the audio board. There
is a small, red coaxial cable coming from the top
side of the rig and going behind the VFO. This
cable carries the audio from the detector to the
audio amplifier. Cut this cable and connect it to
the input and output pads on the filter board,
as shown in Fig, 4.

Four sinall wires connect the filter to the dual
potentiometer on the front panel, You will have
to remove the screws holding the audio board
s0 you can lift it out of the way while replacing
the RF gain control. The front panel will have
to be removed to get at the nut that holds this
potentiometer in place; that involves removing
four screws.

With the control turned fully clockwise, the
notch frequency is about 2800 Hz; it is about
300 Hz when fully counterclockwise. Both these
frequencies are nearly out of the Kenwood audio-
system passband. When you don't need the filter,
just set it to one end or the other.

1 have found this to be a worthwhile project
and a handy addition to my rig, especially for
CW operation. You should be able to complete
the modification in an evening or two. Actually,
the task sounds worse than it is! It took more
time to type it up than to perform the operation.
One word of caution: Wire the new control so
that maximum resistance on both potentiometer
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sections occurs when the shaft is rotated
counterclockwise., — Fom Desauiniers, K4VIZ,
Leeds, Alabamg

APPLICATIONS FOR DISPOSABLE
SYRINGES

711 have found several applications in my
Amateur Radio station for pieces of disposable
syringes used by doctors and dentists and in
hospitals. See Fig. 5A. The neoprene inserts on
the end of the plunger can be used as grommets
to protect wires going through a hole in 2 metal
chassis if you cut & hole in the tip. They also
make excellent rubber feet for equipment or
shock mounts for circuit boards, transtormers,
relays, blowers or other sources of hum and
vibration.

Fig. 5B shows one of these inserts. The head
of a no. 6 screw is just the right size for a snug
fit into the insert. These can be fastened to the
bottom of a project case to serve as feet. Secure
the screw with a lock washer and nut, To use
the insert as an insulated shock mount, drifl a
Yi-inch hole in the chassis.” Then insert the
grommet into that hole, add a no. 6 machine
screw and attach the circuit board or other
device, Fig. 5C illustrates this technique. You
may want to use a nut and lock washer above
and below the board for exitra security,

T have also found that the barrel of the syringe
makes a nice coil form. If you use a sharp knife
to cut off a section of the tube, it will £t nicely
over the outside of a phono plug. 1 have made
plug-in coils for my GDO using this method. Fig.
5D shows an example of how that is done.

Probably the nicest thing about these syringes
is that they are free for the asking. [I found my
family doctor reluctant to give me syringes that
he uses to give my wife her allergy shots because
he thought the allergen extract would be too hard
to clean out. You will have to explain what you
want the syringes for and, perhaps, ask him or
her to save some that you can clean up with soap
and water. Some doctors may be more willing
to save just the neoprene inserts for you. — Ed.]
— George B. Bean, D. O., W5MY, Little Rock,
Arkansas

mm = in x 254; m = ft »x 0.3048,

a"‘
“ouT away"
NiFw

Fig. 5 — A disposable plastic syringe is
shown at A. B shows the neoprene insert from
the end of the plunger and how a no. 8
tnachine scraw can be used to make rubber
equipment feet. These inserts can also be
used to mount a clrcult board, transformer or
other devices to a chassis, as Illustrated at C.
The syringe barfel makes a nice coll torm, and
[ shows how W5MY fashloned a plug-in coll
for a GDOQ using a piece ot the tublng and a
phono plug.

A Simple Method of Oiling Cooling Fans

I Coaling fans can be oiled very easily without
removing them from the chassis or even re-
moving the covers if they are in an accessible
position. [ use a 3-cc plastic syringe and a long
metal needle.?

Needles that fit on the hub of a syringe are
available in many bore sizes and in lengths from
1 to 6 inches in increments of ¥ or % inch. The
necessary size depends on the physical structure
of the equipment. Measure from the area of the
motor to a convenient height that allows freedom
of operation. These needles are flexible enough
to bend slightly for various working angles.

Filled with a few milliliters of very light
machine oil, the needle can be placed right on
the motor shaft, keeping the bevel toward the
motor and applying gentle pressure on the
plunger until an adequate amount of oil has been
“injected.”” You should be able to obtain used
syringes and needles from your local hospital or
medical practitioner. In some areas you can buy
them at a pharmacy without a prescription.
[Herbach & Rademan, 401 E. Erie Ave.,
Philadelphia, PA 19134 has syringes (but not
needles) for this purpose. A pack of six costs
$2.10 plus shipping, with a $10 minimum order
amount. - BEd.] — Muaurice Sasson, AM.D.,
W2JAJ, Bronx, New York

QOLD-TIMER’S NOTEBOOK
Grid-Dipping Toroidal-Wound Indnctoss

{71 Because of the self-shielding properties o
toroid coils, it is either difficult or impossible to
check for resonant frequencies with a “*dipper.”
In some instances it may be possible to obtain
2 reading om the dipper by virtue of stray
capacitive coupling, but the dip will be rather
broad and difficult to discern. Fig. & shows a
simple way to check tuned-circuit resonance

?ec means cm3, which is the same as 1 ml;
oz = ml + 29.57.
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in Fig. 7. Be sure that each pin of the IC is ver-
tical to the base. The pins can be straightened
by heating them with a small iron and then align-
ing them with a pair of long-nose pliers. Lay the
copper over the pins of the IC. Heat the copper
with a farge iron (100 to 200 W). Gently apply
pressure to the IC as the solder is melted around

the pins, pulling the {C off as it is loosened from
the solder, Heat will spread rapidly if the copper
IC jig is tinned. — Ralph V. Anderson, K6NL

[Reprinted from Hints and Kinks for the Radio
Amateur, 9th ed. {Newington: ARRL, 1874),
pp. 81-82.] ¥

GAPACITANCE "

Fig. 6 — Using a test link to obtain a dip-
meter indication of the resonant frequency of
a tuned circuit with a torold inductor is
shown.

when working with toroidal inductors.

The toroid coil under test is connected to its
cireuit points, and whatever series or parallel C
it is used with should be included in the circuit.

A one- or two-turn Tink is looped through the
toroid core, then connected to an outboard link
of the same number of turns. The dipper is then
coupled to the outboard link to obtain a

rasonance check, — Doug DeMaw, WIFB

(Reprinted from Hints and Kinks for the Radio
Amét]eur, gth ed. {Newington: ARBL, 1974},
p. B83.

Bip-1C Unsoldering Jig

{71 Here is a2 method for removing dual-in-line
ICs from PC boards. Use 0.1l-inch perf-board
as a guide and any conventent small drill. Drill
the pin pattern of the (C in a piece of copper
approximately 1/16 inch thick. Cut the copper
to a final dimension of ¥ % 1 inch, as shown

Fig. 7 — A plece of copper sheet drilied to
match the pins on an IC can be used as a
heat sink to evenly distribute the heat from a
soldering iron for IC removal.

Circuit-board etching pattern for the 10-m FM receiver. The patitern is shown full-size from the
foll side of the board. Black areas represent unetched copper foll. The component side of the
board is unetched and is used as a ground plane. Hefer {o the text.

OAK HILLS RESEARCH

406t N. DOUGLAS RD.

2 50

LUTHER, M 49856

Circuit-board etching pattern for the QRP transmitter. The pattern is shown full-size from the foil side of the board. Black areas represent unetched

copper foil.

January 1985 41



Technical Correspondence

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

NO AGC!

i1 1t is a well-known fact that the brain of a
trained operator is the best filter for extracting
signals among noise and interference. The best
C'W operators usually prefer rather wide re-
ceiving filters when working high-density traf-
fic, as in pile ups. Similarly, I have noticed a sur-
prising effect when casually comparing the recep-
tion quality of a sophisticated SSB transceiver
with that of a modest one (a hybrid model com-
posed of only nine bipolar transistors and three
tubes), which lacked AGC and an AF gain con-
trol. (Gain is adjustable only in the RF stages.)
On that occasion, the atmospheric noise was high
and it was quite difficult to copy the desired sta-
tion with the “best™ receiver; surprisingly, the
signals were almost solid copy with the ““poor”
receiver. It was useless to adjust the first receiver
carefully {including the use of “fast’ AGC).
Clearly, the recovery of the human ear from loud
noise is far better than that of electronic AGC.
I suggest that the HF-transceiver manufacturers
include a **NO AGC™ switch, as on older
receivers. — forge Naveiro, LUSDLK, Quilmes
Qeste, Argentina i1 ]

A NEW SWITCHED-CAPACITOR-
FILTER IC FROM MOTOROLA

{1 Motorola Semiconductors recently sent me
some samples of their new MC145414 IC, The
device is a CMOS, LSI, dual-channel, tunable,
fifth-order, elliptical, low-pass, switched-
capacitor filter. Apparently, this chip is a newer
version of the MC14413-MC14414 series that 1
originally used as an “implant” modification in
4 communications receiver.

The MC145414 comes in a standard 16-pin
plastic package for general-purpose audio-
frequency filtering applications, Radio Amateurs
can adapt it for use as a superb *‘brick-wall"
commumications filter. An appropriate clock fre-
quency, easily generated from a 100-kHz crystal
oscillator, and a few flip-flops allow low-pass
filtering for phone, CW or RTTY operation. The
device operates from either a single or split power
supply: typically, £5-V dcto +15-V dc at less
than 10 mA. There is aiso an external control
line to “*power-down’* the device when it is not
in use,

A block diagram of the M(C145414 is shown
in Fig. 1. There are two individual fifth-order
elliptic filters: One has unity gain, the cther has
18 dB gain. Each filter (A and B) operates as a
tunable low-pass filter governed by an exiernal-
ly clocked (CLK 1 and CLK 2) sampling rate.
The filters may be used independently or wired

'R. R. Schellenbach, “Versatile Switched-
Capacitor Filter with Automatic Leval Cbntrol,”
Tec52nlcal Corraspondence, QST, Nov. 1982,

p. 22,
*Technical Editorial Assistant
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Conducted By
Bob 8Schetgen,* KU7G
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Fig.1 — A block diagram of the MC145414 from Motorola Data Sheet DS-55T.

in cascade, for a 10-pole, low-pass characteristic.
The clock signals, however, must be tied together
and used by both channels. The chip also in-
cludes two op amps that are independent of the
SCF circuits and may be used as amplifiers, buf-
fers or auxiliary filters.

The single-phase clock input is converted in-
ternally to a two-phase clock signai that controls
the data-sampling rate for each filter. The cut-
off frequency of each filter channel is a direct
function of the clock-input frequency. For
éxample: A 100-kHz square-wave clock signal
results in a 2800-Hz cutoff; a S0-kHz clock yields
a 1400-Hz cutoff; and a 25-kHz clock 700 Hz.
The external clock frequency may be varied con-
tinuously from 25 kHz to 400 kHz in order to
meet broader requirements.

Like all switched-capacitor filters, the
MC145414 produces some switching noise. This
noise appears at frequencies near multiples of
the switching rate, and is called clock residue,
¥ objectionable, it may be reduced by addition
of a simple RC f{ilter at the SCF output or by
using one of the uncommitted op amips as an ac-
tive low-pass filter with a 3- to 4-kHz cutoff
frequency.

The uncommitted op amps can provide addi-
tional gain when needed. As notch filters, they

can eliminate noise such as power-supply ripple
and power-line hum. A design to eliminate 60-Hz
hum is shown in Fig. 2A. Fig. 2B shows a tunable
notch filter and isolation amplifier for use ahead
of the SCF, to remove an unwanted noise or in-
terference between 40 and 4000 Hz, Place the
noteh filter ahead of the SCF to minimize SCF
overload from the unwanted signal. Ri of Fig.
2B, offers an easy way to implement a variable-
frequency audio notch fiiter that covers a range
from 40 Hz to 4000 Hz with adjustment of a
single control.

A complete filter system, incorporating the
ideas presented, is diagrammed in Fig, 3.
Although this design may not fill every require-
ment or application, it is offered to stimuiate in~
terest in switched-capacitor filters, It is somewhat
tmore economical than the earlier system de-
scribed by Frank Noble, W3MT, and myself.?
— Richard R. Schellenbach, W1JF, Reading,
Mouassachuseits

*R. R. Scheltenbach and F. Noble, “Digltal
Switched-Capacitor Fliters — A  Practical
Gon1s1t%ction Project,” QST, July 1084,
pp. 11-15.



Fig. 2 — A 60-Hz rejection filter (A) and a
tunable notch filterfisatation amplifier (B)
using an uncommitted op amp of the

[iF43
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Feedback

JX] There is an error in “Electronic Switching and
How It Works" (Sept. 1984 QST). The 10-k(}
resistor in Fig. 4B (p. Z1) should be connected
from the base of Q1 to ground, not to the
+12-¥ line as shown.

¥] Thera has been a lot of response to Barry
*s article in October 1984 QST, A Complete
Morse-Code System for the ¥IC-20™ Com-
puter.” Many readers have not been able to type
in the program from the listing and make it
work. As far as we can tell, there are no errors
in the listings for the VIC-20 or the C64. In fact,
the Q87 listings were printed from working ver-
sions of the program at ARRL Hg.
We do have two corrections to report,
however. In Table 2, the proofreading section

MC145414. for the VIC-20, the check value for line 240
0004 100k "ok 140k shauld be 611, not 609. Fig. 2, the schematic
e } diagram of the interface circuit, incorrectly
N shows 51 and 52 ganged together like a single
IPST switch. 81 is an SPST switch, and S2 is
a DPST unit. King installed the interface circuit
Rt 00047 board inside his VIC-20 with the various jacks
100k ! .
Eour and switches mounted on the back panel, as
AUD'?M':%";P“E“CY shown in the title photo. That was not clearly
stated in the article, and has led to some con-
fusion, There is no reason the interface circuit
could not be built into some type of enclosure
external to the computer.
LA Belated Season’s Creetings from one of the
Vae O ARRL Hgq. gang accidentally left off the list in
IA:zL{JG o last month’s QST. Mary Davis, who has been
) referring potential amateurs to local clubs and
instructors for us since February 1984, has
(B) forgiven us in the holiday spirit and wishes you
all a Happy New Year! ]
4z v
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Fig. 3 — An economical filter system with notch, cascaded elliptical low-pass filters and an output buffer. The maximum input to pin 13is 1V
peak to peak before clipping. Clock signals, pins 10 and 11, should be square waves with full ¥, to V,, swing. R and C should be chosen for

desired attenuation of clock residue.
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Correspondence

All letters will be considered carefully, We reserve the nght to shorten [etters selestad in order o hav
o1 Q8T assume nu responsibility tor statements made heremn by correspondents,

MAXBUCKS

(7 Congratulations on the FB article in
November Q5T about the Maxcom Antenna
Matcher (Product Review)! Jerry Hall’s review
is great, hi. It would be great if other publica-
tions were as careful as QST regarding adver-
tised items.

I had planned to market a “‘grid leak drip-
pan’’ some time ago, but solid-state technology
made me abandon that idea. You'll recall that
this was quite a saying back in the *30s, hi,

My dad’s favorite was the “great bug killer.””
One sent in $2 for it. The device was two blocks
of wood with instructions to “catch a bug, Place
it on one block and strike firmly with the other
hlock.” [ think someone should strike Maxcom
fike this. God help us if the Government is using
their device, per their full page ad you know
where! - Jim CGundry, W4IM, Lakeland,
Florida
{1 You and vour technical review staff are to be
vommended on the fine expose in November
QST of a truly questionable product.

1 received a brochure from Maxcom about
their **Antenna Matcher™ several weeks ago and
was amazed at the device, its claims and its price.
Hince its price was out of my range, [ discarded
it without much thought.

Perhaps those who unwittingly purchased the
product should write to Q57 and a list be made
of those persons, and a class-action suit could
be considered by these people. Again, thanks for
your good review, ~~ Dean Summers, KQ#C,
Mandan, North Dakote

UP WITH UPFRONT

{77 1like Up Front in QST. Expand it! — Harry
Adelman, K6IB, Chatsworth, California

[ I have just received November (8T, The ad-
dition of color is great. The addition of a more
people-orented section is even greater. I can only
commend your efforts, and encourage you to ex-
pand these ideas. Amateur Radio is people!
"Technical aspects are nice, but people are nicer.
— Merrill J. Mirman, KT32, Springfield,
Pennsylvania

COMPUTERS? NO! YES!

1 Among my amateur friends there has been
a lot of discussion as to your covering so much
“*computer’’ in your recent issues. It is not ap-
preciated, and some have said they were ques-
tioning their renewals. | hesitated about order-
ing for the three years. -— William P. Borden,
WAZEMH, Portland, Oregon

[’1 ST bhas been printing some fine computer

. prograras lately. For some time now, my station

has been computer-assisted 90% of the time. So,
I feel that a comment on OST"s endeavor is in
vrder. For example, the Smith chart in BASIC

*Public Information Coordinator, ARRL
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coufd really be useful to some hams, but it is
printed so small that I had trouble reading it.
MNow, my eyes aren’t what they used to be, so
I called on some friends to help me out. Nine
out of 10 gave up, and I would like to ask, why
can't QST use larger type? Instead of jamming
the whole program on one page, why couldn't
two pages be used? Give the older hams a chance
to read it! ook at the programs printed in the
computer magazines — we have no trouble
reading those. Just for the heck of it, try reading
those tines in the November issue one by one with
a magnifying glass. See what | mean? — Kurr
R. Schmeisser, W8LZV, Detroit, Michigan

KEEP THE LETTER UNCLUTTERED

iJ Enclosed please find my check in the amount
of $6 for membership dues for three years. I do
raceive QST on Talking Book records and en-
joy it a lot.

I am pleased to serve Paul Grauer, WaFIR,
as an Assistant Director. I also enjoy receiving
The ARRL Letter. Please do not change the for-
mat of this publication. | read it with an
Optacon, z device that the blind use to read print.
The straightforward format and noncluttered ap-
pearance makes it very easy to read. Also, if
someone wants to use something from the Lefter,
it is camera-ready and easy for photocopying.
The type is good and provides good conirast for
the Optacon. A publication with different type
styles, photos and symbols, and pretty ariwork
might look pleasing to the eye, but for the
Cptacon reader, afl it does is slow you down and
make it harder to read. 1 enjoy being able to read
the Letter myself without having to ask someone
to read it to me. -— Steve Bauer, KOBHF,
Wichita, Kansas

BETTER THAN MOST

(7 T just finished working a ham on 20-meter-

CW (14.064 MHz) I think you will be giad to
hear about. His call is KT3O (Bob) and he [ives
near Philadelphia. He does not have the use of
his arms or legs, vet he sends code better than
most of us. He uses a tube that he sucks on for
dashes and blows on for dots. He copies in his
head, completely. Now, if that’s not something
special in ham radio, 1've never heard of
anyihing in my 25 years of being a ham.

[’ve been off of CW for over 23 years, and
the last few months ['ve been trying to relearn
it with not too much progress. 1 told Bob that
{ was discouraged and about ready to get the
mike back out. However, after hearing what Bob
told me (and good copy, too), I'm reminded of
something my Dad used to say: “*I complained
about not having any shoes until I met a man
that had no feet.”

Please ask one of vour feature writers to let
the ham fraternity hear about this courage that
Bob has shown. It’s sure to give many of us a
shot in the arin,

I’m 68 vears old and was thinking that this
code for me to up-grade was just too hard. Now

Gonducted By Peter R, O'Dell,* KB1IN

e more members® views sepresented. The publishers

you het that WI1AW will have this old ham on
every day. - Dudley L. Pope, Ir., K5ZOZ,
Bafon Rouge, Louisiang

THE BETTER END

(- Over the last few years ’ve noticed a strange
practice becoming common, particularly in the
Novice CW bands. What I've heard Is many
Novices (and not a few higher-class Hams)
ending each and every exchange with the phrase
*so back to you,” followed by call letters.

This is a terrible time waster, and seems in-
terminable when sent at six or seven WPM. If you
are really interested in how well a station is still
copying you, a simple “HW?* or “HW NwW?”
will suffice. If all you want to do is let the sta-
tion you’re in QSO with know that you’re finished
with your turn and aze preparing to turn it over
to him, the appropriate signal is AR (meaning
end of message) followed by BK or call letters,
AR conveys your meaning perfectly, takes a
heck of a lot less time, and is just plain better
amateur practice, — J. Lincoln Thorner, KS2H,
Brooklvn, New York

A CAT, A DUCK, A CHICKEN?

[ Nick, WIDXR, OM {November
Correspondence) just what are you telling us
about yourselt? In exposing your way of com-
bating unhappiness with ARRL “‘management’’
by writing ‘‘several nasty letters,” then pulling
out and enrolling your dog, Mandy Huad, you
did not exactly *“fight the good fight.”” I"m afraid
Mandy Hund’s years of membership were of
more value to Amateur Radio than yvour own .. .
and I’d bet Mandy was a better ragchewer!

When you get sore again — are you going to
sign up your cat? Duck? Chicken? - Alan
Peers, KQ2L, West Islip, New York

GIIDYC

171 With reference to your cover of October 1984
QST, I felt compelled to write to mention the
hams behind GJ3DVC. During my four-year
assignment with the U.8. Navy in London, { had
the pleasure of visiting Jersey on several occa-
sions — on my own and also as part of a group
from Cambridge University Wireless Association
(GI6UW). The hams on lersey — folks like
GI3YHU, GI2LU, GJ60ZB, and others too
fgumerous to mention — always made me feel
exceedingly welcome as a visitor to their island
community. Theirs is a class act from start to
finish, and the quintessence of the true spirit of
friendship that is ham radio, it*s a great loca-
tion for a ham holiday. I hope that 1 am truly
fortunate enough to be able to visit Jersey again
some day.

Besides the stamp featured on page 77 of the
October QST, the shack of GI3DVC also ap-
pears on a special commemorative issue of the
Jersey one pound sterling coin. - 8rign D,
Robertson, GSDSD/WA3INGL, Springfield,
Virginia R



License Renewal Information

1) Attach a photocopy, or the original,
of your license to the FCC Form 610
§.a.5.2.,

(avaifable from ARRL Hgq.;
picase).

2) Mail to FCC, Gettysburg, PA 17325,
3) Retain copies of everything, if possi-
ble, as proof of filing before expiration. If
vou file before the license expiration date,
you may continue to operate bevond the
expiration date and until the new license ar-

rives. After expiration, there is a two-year
grace period under which you may still
renew and keep vour call sign without
retesting, but you must wait until the new
license arrives to operate. After this two-
year grace period expires, you must be re-
examined for a new license. Normally, ap-
plication should be made approximately 90
days before expiration; however, renewal
can be applied for at any time during the

U.S. Amateur Frequency and

Mode Allocations
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* Phone operation 13 aliowed on 7075.7100 kHz in Hawait and areas
near ITU Region 3, including Alaska.

U.S. Amateur Power Limits

At all times, power level should be kept
down to that necessary to maintain com-
munications. All U.S. amateurs are limited
to 200-W PEP output in the Novice

segments. On all other segments, with cer-
tain exceptions in the 10- and 420-MHz -
bands, 1500-W PEP output is permitted.
(AM operations will use old power limits

term of the license,

4y If you are simply modifying your
license (change of address, for example),
vou must fill out the Form 610; a letter is
no longer sufficient. Incidentally, vour
license will also be automatically renewed

for 10 years at this time.

5) If you have any questions or
problems, drop a note to the Membership

Services Department, ARRL Hgqg.

" The “Considerate Operator’s
‘:ilquuency Guide”

'Bomie frequencies that ars generally
-Fecognized for gertain modas or tertain
actlvlties {all frequencies are in MHz):

25 CW only )
0. “DX window™ (no WIVES)
DX window" {no WIVES)
590 RATTY DX
) RTTY
Dx wmdow

?'m 88TV

NGDXF beacon

8TV

X Maritime mobile
'R.LDBO 21,100 RTTY - - -

: 21.340° B8V

9808026100 RTTY

8.200-26.300  Beacons

28680 BBTVY .

300 29500 Satellite clowniinks

38 520-29580 Hepeater inputs

- FM simplex .
FRepeater outputs

T ARRL band plans for bands above
. F9.300 MHz are shown n the ARRL
- Repeater D:rectnry ECC PR Docket
- No. 84850 praposes to allocate the
g4, 890-24.980 MHz band to General,
" Advanced and Extra Class licensees,
= with AT and F1 emissions permitted
i 24.800-24.930 MHz and A1, A3, A4,
A5, F3, F4 and F5 emissfons on
24.930-24.990 MHz. Amateur ugage -
s axpacied to be as follows: - ’
U 24.890-20.920 - OW
7 £4.920-24.930 ~ BYTY
Do 24 580024, 990 — phgne,, 55TV, #AX

and standards until June 1, 1990.) Present

restrictions limit 10-MHz PEP output to
W00 W, See December 1984 QOST, p. 61.

(Revised as of December 1984.)
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MAJOR ARRL OPERATING EVENTS AND CONVENTIONS — 1985* @
(Check QST Monthly for updates)

JANUARY FEBRUARY MARCH
1 Siraight Key Night 23 Southeastern Division 2-3 International DX Contest,
2 West Coast Qualifying Run Convention (Miami, FL) phone
56 ARRL Q80 Party, CW 5 West Coast Qualifying Run 8 West Coast Qualifying Run
12 W1AW Qualifying Run 10 ARRL Hamtest (Mansfield, OH) | 910 ARRL Hamfest (Orlando, FL)
12413 ARRL Hamfest (Sarasota, FL) 10 W1AW Qualifying Run 3-10 Loufsiana State Convention
12-13 VHF Sweepstakes 1817 Internationai DX Contest, CW [Lafayette)
13 ARRL Hamiest (Richmond, VA) | 1T ARRL Hamfast (Elkin, NC) 11 WIAW Qualitying Run
1¥ ARRL Hamiest (Honolutu, H!) 17 ARRL RHamfest (Melviile, NY) 1617 ARRL Hamfest (Fort Walton
18-20  AARAL QSO Party, phone 20 W1AW Qualifying Run Beach, FL)
20 ARRL Hamfest (Arlington 22-24 Ohio State Convention 1617 Roanoke Division Convention
Helghts, iL) {Sharonvilie} {Chariotte, NC}
22 WiAW Qualitying Run 24 ARRL Hamfest (Davenport, 1A) i7 ARRL Hamfest
28-Feb. 3 Novice Roundup 24 ARRL Hamfest (Vienna, VYA) {Toledo/Maumee, OH)
A7 ARRL Hamfest (Yonkers, NY} 21 W1AW Qualifying Run
24 ARRL Hamfest (Winchester, IN)
30-31 Nebraska State Conveniion
{Kearney)
31 ARRL Hamfest (Gravsfake, IL)
3 ARRL Hamfest (Timanium, MD)
31 ARRL Hamfest (Madison, GH)
APRIL MAY JUNE
2 West Coast Qualifying Run 1 West Coast Qualifying Run 1 ARRL Hamfest (St. Paul, MN)
9 W1AW Qualifying Run 4-5 ARRL Ham/fest (Albany, GA) 2 ARRL Hamfast (Princeton, IL)
13-14 Missouri State Convention b ARRL Hamfest (Centralia, IL} 4 West Coast Qualifying Run
(Kansas City) B ARRL Hamfest (Kankakee, IL) 89 VHF QS0 Party
14 ARRL Hamftest (Bedtord, PA) 8 WI1AW Qualifying Run 9 AHRL Hamfest
26-28 DAYTON HAMVENTION 17-18 Alabama State Convention {Witlow Springs, IL)
{Dayton, OH)t {Blrmingham)} 13 W1AW Qualitying Run
28 W1AW Qualifying Run 18-19 Atlantic Division/New York State | 22.23 Fiefd Day
Convention (Rochester, NY) 25 W1AW Qualifying Run
20 W1AW Qualifying Run
JULY AUGUST SEPTEMBER
3 West Coast Qualifying Run 34 UHF Contest 4 West Coast Qualitying Run
57 Dakota Divisfon Convention 6 West Ceast Qualifying Run 6-8 Florida State Convention
{Rapid City, $D) 911 Southwestern Division (Melbourne}
6-7 Georgia State Convention Convention (Long Beach, CA) 6-8 Midwest Division Convention
(Atfantal 10 W1AW Qualifying Run {Omaha, NE)
12 W1AW Qualifying Run 11 ARRL Hamfest 68 West Guif Division
13-14 indiana State Convention (Willow Springs, IL) (San Angelo, TX)
{indianapaolls) 15 ARRL Hamfest (Bluefield, WV) 7 ARRL Hamtast (Windsor, ME)
13-14 IARU Radiosport Championship | 18 ARRL Hamfest (Warren, OH) 8 W1AW Gualifying Run
20-21 lowa State Convention 23 W1AW Qualifying Run 14-15 ARRL Hamfest (Mabile, AL)
fDes Moines) 25 Hiinois State Convention VHF QS0 Party
21 AHRRL Hamfest (8t. Charlas) 21-22 Virginfa State Convention
{Washington, MO} {Virginia Beach)
24 W1AW Qualifving Run 21 W1AW Qualifying Run
28 ARRL Hamfest (Beividere, (L) 22 ARRL Hamfest (Willimantfc,
cT)
2729 Canadian Division Convention
{London, ON}
28-29 ARRL Hamfest
{Graysiake, L)
OCTOBER NOVEMBER DECEMBER
1 West Coast Qualifying Run 2-3 Sweepstakes, CW 3 Waest Coast Qualifying Run
4-6 ARRL NATIONAL CONVENTION]| 6 Waest Coast Qualifying Run 78 160 Meter Contest
(Louisville, KY) 12 W1AW Qualifying Run 1 WIAW Qualifying Run
56 ARRAL QSO Party, CW 16-17 Sweepstakes, phone 14-15 10 Metar Contest
12-13 AHEL QSO Party, phone 18 W1AW Qualifying Run 28 WI1AW Qualifying Run
14 W1AW Qualifying Run ‘
19-20 Simulated Emergency Test
26-27 Lefta Division Convention
{Chattanooga, TN)
27 W1AW Qualifying Run

3.2

*HamfestsiConventions of record as of November 1, 1984
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e o New ARRL Poltcymakers
. e ARRL On Commercial Broadcast of Ham Stgnals

ARRL Election Results

Counting of votes for ARRL Division Diractors
and Vice Directors took place at Headquarters
on November 20, 1984, Newly elacted represen-
tatives and those who were unopposed will take
office on January 1, 1985, and will serve two-
yedr terms.

Here are your newly elected representatives:

Central Division

For Director: Edmond A. Metzger, WO9PRN
(unopposed)

Director Metzger has been reelected to the
Central Division post. A former Assistant Direc-
tor and Vice Director, Ed lives in Springfield,
Illinois, and is active in the Sangamon Valley
Radio Club. He is an Advanced class operator
and, in 1976, won a special award from the
Starved Rock Radio Club for his numerous
public services. Bd served as General Chairman
of the Central Division ARRL Conventions in
1961 and 1968, and holds the following positions
and awards: OBS, ARES and Al operator cer-
tificates. He is a life member of the QCWA and
a charter life member of the ARRL. Chairman
of the League’s Management and Finance Com-
mittee, Ed was instrumental in the modification
of the current budget to give the Board a better
understanding of fiscal policies. Ed has been
licensed since 1941, and is employed as a
comptroller,

For Vice Direcior: Howard 8. Huntington,
E9KM — 2924; Kenneth A. Ebneter, K9EN —
1217.

Howard returns as Vice Director of the Cen-
tral Division. Continuously licensed since 1959,
he Jives in Lake Zurich, Illinois, and is an
Engineering Section Manager at Motorola.
Howard holds a BSEE from Purdue University
and an MSEE from the Illinois Institute of
Technology. Past Contest Advisory Committee
Chairman and presently CAC liaison to the
ARRL Board, K9KM is also president and chair-
man of the Board of the Northern lilinois DX
Association. He holds various contest and
operating awards, including DXCC, Howard is
active as an Amateur Radio speaker for
numerous clubs and civic organizations.

Hudson BPivision

For Director: Linda S. Ferdinand, N2YL -—
1940; George A. Dichl, W2IHA — 1642,
Licensed since 1962 and holder of an Extra
Class ticket, Linda Ferdinand lives in Clinton
Corners, New York. She received a BS in Com-
puter Science from Union College, and is cur-
rently working toward her Master’s degree at

*Membership Services Assistant

Marist College. She is employed by the IBM Cor-
poration as a programmer, specializing in com-
piler design and development, and by Union
College as a teaching assistant.

Linda was Vice Director of the Hudson Divi-
sion from 1980 to 1982, an architect of the cur-
rent National Traffic System, and the first Cycle
Two Transcontinental Corps Director, from
1978 to 1982, She is past president of the
Poughkeepsie Amateur Radio Club, and a
member of PEARL, Dutchess County RACES
NTS, Brass Pounders League and Old Timers
Club. Her operating appointments include ORS,
Eastern Area Net control, Second Region Net
control, lialson to Eastern Area Net and
Transcontinental Corps. She is active in public
service and received an ARRL Public Service
Commendation for activity during hurricane
Frederick.

For Vice Director: Stephen A. Mendelsohn,
WA2DHF furopposed}

Steve, a resident of Little Ferry, New Jersey,
repeats his term as Vice Director of the Hudson
Division. He has been lcensed since 1959, holds
an Advanced class license and is a life member
of the ARRL. He is a member of the Al
Operator Club and is Board Liaison to the
ARRL Public Relations Advisory Committee.
Steve is Hudson Division Public Information
Officer, and has been involved with communica-
tions for the 1980 and 1984 Olympic Torch runs
and the New York City Marathon. He is active
in many area radio clubs, including LIMARC.

New Lngland Division

For Director: Thomas Frenaye, KIKI — 2752;
John C. Sullivan, WIHHR — 1398.

Tom Frenayve, elected to his first term as New
England Division Director, lives in Unionville,
Connecticut. He is presently employed as a
Management Information Systems Analyst for
Phoenix Mutual Life Insurance, and was Assis-
tant Communications Manager at ARRL Hq.
from 1977-1981. He halds an MA in Political
Science.

Tom was first licensed in 1964, and presently
holds an Extra Class license. He has several
operating awards, including Al Operator,
SBDXCC and Honor Roll. He is President of
the Yankee Clipper Contest Club, and former
member of the ARRL Awards Committee.

For Vice Director: Richard P. Beebe, KIPAD
funopposed)

Rick Beebe, a resident of Billerica,
Massachusetts, ceturns as New England Vice
Director. Rick was first licensed in 1960, when
he was 14 years old. He holds BS and MS degrees
in Electrical Engineering and is presently
employed at Hewlett Packard, where he is an

Conducted By Bruce Haie,* KB1MW
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Engineering R&D Section Manager. Vice Direc-
tor for four years, Rick has served on the
Forward Planning Committee and the Ad Hoc
Committee on Volunteer Monitoring, -

Rick's Amateur Radio activities have included
DX, iraffic handling, contesting, slow-scan
television, OSCAR and locai club affairs. In the
past vear, he became active on packet radio, and
he worked W5LFL in the Space Shuttle.

Northwestern Division

For Director: Mary E. Lewis, WTQGP — 1535;
Joseph N. Winter, WATRWK -— 1179; M. L.
Gibson, WIIIE — 1091,

Director Lewis, reelected to her third term, is
4 resident of Seattle, Washington. She holds an
Advanced class license, and has been employed
as a freelance electronic technician, co-owner of
an electronic service agency and as an electronics
instructor at Seattle Community Coflege.

Director Lewis’s Board activities include the
Membership Affairs Commitiee and the Plans
and Programs Committee, She was Washington
Section Communications Manager from 1973 to
1977; a past president, secretary and trustee of
the North Seattle ARC; and chairperson for the
Puget Sound Council of Amateur Radio Clubs.
She is a member of the Society of Broadcast
Engineers, QCWA, QUWW, YLRL and North-
western Division clubs and traffic nets.

For Vice Director: Rush Drake, WIRM — 1839;
Robert 5. Orr, KB7CC - 1364; Armand R.
Pilotte, WATIIM — 576,

Rush Drake, beginning his first term as North-
western Division Vice Director, is a resident of
Hangville, Washington. A retired electrical
engineer, he brings 50 years of Amateur Radio
experience to the post of Vice Director. Heisa
life member of the ARRL, and an Extra Class
licensee. His wmain interests in Amateur Radio
are contesting and antenna experimentation and
construction. He has shared his antenna skills
with many groups and would like to see the
ARRL create youth-oriented, live demonstra-
tions of packet radio and satellite communica-
tions for club use, and encourage clubs to
develop scholarship programs for amateur high
school graduates toward college or technical
school training. W7RM would also like to help
establish a2 Northwest Foundation for Amateur
Radio.

Roanoke Division
For Director: Gay E. Milius, Jr., W4UG
funopposed)

Gay returns as Roanoke Division Director,
and is an Extra Class licensee. He is a retired
lawyer and a retired commander in the U.S.
Navy Reserve. Gay served as Vice Director of
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the Hudson Division from 1950-51 and Vice
Birector of the Roanoke Division from 1977-80,
Licensed since 1940, W4UG is a life member of
ARRL. He has held positions of responsibility
in many Amateur Radio ciubs and organizations,
such as the Washington (DC) Mobile Radio,
Club, the Virginia Beach ARC and the Virginia
Century Club. He was also co-organizer of the
Maritime Mobile Service Net. Among his many
awards are DXCC Honor Roll (mixed and
phone), SBDXCC, WAC, WAS, Bicentennial
WAS, WPX Honor Roll, Al Operator Club and
a National Certificate of Merit.

For Vice Direcior: Jokn . Kanode, N4MM
{unopposed)

Returning as Vice Director, John lives in
Boyce, Virginia, and does electronic eireuit
research and development for IBM. An Extra
Class licensee, he became an Assistant Director
in 1975, and is a former ARRL QSL Bureau
manager for W4, K4 and N4 calls, He has served
on the ARRL DX Advisory Committee and the
CQ Contest Committee. NdMM holds DXCC
Honor Roll, DXCC (phone and CW), SBWAS,
SBDXCC, 6-meter 600 Clubh, WAZ and WPX
awards. Licensed since 1952, John is 2 member
of AMSAT, QCWA and TARC.

Rocky Mountain Division

For Director: Lys Carey, KOPGM (unopposed)

L.ys returns as Division Director. Residing in
Lakewood, Colorado, Lys is a retired machine
shop foreman. He was a Vice Director from 1979
to 1980 and Assistant Director from 1974 to
1978, He is a current member of the Executive
Committee, and has served on the Membership
Aftairs and Plans and Programs Committees,
Lys has been editor of The Roundtable and has
heen active in ARRL conventions. He holds
WAS, WAZ and WAC, and is a life member of
the ARRL.

For Vice Director: Marshall Quiat, AGEX —
i60%; Robert Scupp, WBSYYX — 311

Marshall, reelected to the post of Vice Direc-
tor, is a practicing attorney and a former district
Iudge and state legislator, He is a past president
of the Denver Radio Club, an editor of The
Roundtable, and legal and regulatory commit-
tee chairman of the Colorade Council of
Amateur Radio Clubs. He is presently Board
Iiatson to the ARRL Ad Hoe Digital Commit-
tee, which deals with packet radio and amateur
digital communications. A life member of
ARRL, AGEX was also the legal committee
chairman of the (976 ARRL National
Convention.

Southwestern BPivision

For Director: Fried Heyn,
(unopposed)

Fried Heyn, a resident of Costa Mesa, Califor-
nia, is a high school mathematics teacher. He
holds an MA degree in Education, and his pro-
fessional experience includes Collins Radio pro-
duction coordinator from 1965 to 1968,

Fried, an ARRL life member, is involved with
AMRAD, AMSAT, HANDI-HAMS, MARS
and a host of other Amateur Radio organiza-
tions. His ARRE awards include a National Cer-
tificate of Merit, Certified Qfficial Instructor,
Public Service Honor Roll, Brass Pounders
League, SBWAS., DXCC Honor Roll and
vartous contest awards.

Twice a Section Communications Manager,
Fried was also Vice Director of the Southwestern
Division and an Assistant Director. He holds an
Extra Class license, and is active in contests,
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DXing and net activities.

For Vice Direcror: Wayne Overbeck, N6NB -
3064; Karl Pagel, N6BVU — 490; Adrienne
Sherwood, WASYEQ - 420; Katherine F.
Schaffstein, WAGFAH — 272,

Wayne Overbeck returns as Division Vies
Director. A resident of Carden Grove, Califor-
nia, Wayne holds a PhD from UJCLA and a2 JD
from Loyola Law School. He has written three
college textbooks, two of them on cornmunica-
tions law. He is a professor at California State
University-Fullerton and USC, and a part-time
attorney,

Wayne is former chairman of the ARRL Con-
test Advisory Committee, board liaison to the
VHF-UHF Advisory Committee and coor-
dinator of the 1977 and 1980 West Coast VHF
C'onferences. First licensed in 1957, N6NB holds
an Extra Ciass license. He won the ARRL
‘Technical Excellence Award for designing the
“quagi’’ antenna, was named Radio Amateur
of the Year at Dayton in 1980, and won the John
Chambers Memorial Award of the Central States
VHF Society. Wayne has published some 25
articles in Amateur Radio magazines, and
recently coauthored a book of computer
programs for Amateur Radio. He has given ap-
proximately 73 talks at clubs and conventions
on antennas, VHFing, portable operating, com-
puters, and other topics. He has been active in
every phase of Amateur Radio at one time or
another, and is a life member of ARRL and
AMSAT.

West Gulf Drivision

For Director: Raymond B. Wangler, WSEDZ
funopposed)

Ray, of San Antonio, Texas, continues in of-
fice as Director. Having previously served as a
Vice Director, he is an Advanced class amateur
and a life member of ARRL. He serves as Chair-
man of the ARRL Committee on the Bioeffects
of RF Energy. An amateur since 1952, Ray
operates from 50 meters to 70 cm, He is a
member of AMSAT, SWOT, SMIRK, 10-10 [n-
ternational, QCWA, the Central States VHF
Association, the Texas VHF Saciety, Alamo DX
Amigos, the San Antonio Radio Club and TTN.
Ray is a senior member of the 1EEE, and holds
a BS in chemistry and a BA in physics.

For Vice Director: Thomas W. Comstock, NSTC
tunopposed}

Tom, of College Station, Texas, is a life
member of the [League. He teaches at Texas
A&M University, and is very active in Amateur
Radio public service, having been a2 member of
the Transcontinental Corps, a liaison for NTS
region-to-area net, a liaison for section-to-region
net, and an NC3 for the region and section phone
and CW nets. Tom holds the BPL, Al Operator
Club, Public Service Honor Roll and DXCC
(mixed and CW) awards. He is active on most
Amateur Radio bands.

ARRL SUPPORTS COMMERCIAL
BROADCAST OF AMATEUR
TRANSMISSIONS

On Qctober 24, the ARRL filed comments in
FCC docket 79-47 (see Happenings, Sept. 1984,
for details on this proposal). Broadeast radio and
television stations are presently required to
obtain permission from the FCC before broad-
casting messages transmitted by nonbroadcast
vadio stations. Such permission has been
routinely granted by FCC staff, and ARRL sup-

ports the Commission proposal to delete the re-
guirement for FCC approval for hroadcast,
However, the ARRL requested that FCC retain
the provisions in Part 73 (the commercial broad-
cast rules) and Part Y7 (the amateur rules) that
require the express permission of the nonbroad-
cast radio station before reiransmission can take
place, ARRL asserts that ““Some case-by-case
control over broadcast transmission of amateur
signals is needed to insure that the non-
commercial nature of Amateur Radio is pre-
served,” and that “The importance in the
Amateunr Radio Service of the requirement of
prior consent of the amateur for retransmission
authority is based on the inherent conflict
between the obligations of amateur licensees to
maintain the non-commercial character of the
service and the commercial nature of
broadcasting.”’

The League also asked that the FCC retain the
phrase “‘by automatic means'* in Section 97.113
concerning the retransmission by amateurs of
signals originating outside the amateur service.
The removal of this phrase from 97.113 would
prohibit the manual retransmission of space
shuttle audio, and occasional manual retransmis-
sion of NOAA weather broadeasts during
weather emergency situations. The Commission
also proposes to delete Section 97.91 and incor-
porate that section into the new Section $7.113.
47.91 provides for one-way emergency com-
munications, including bona fide emergency drill
practice transmissions. ARRL requests that the
ECC retain Section Y7.91, and feels that prohibi-
tion of one-way transmissions during such tests
will serve to handicap the tests to a significant
extent. ARRL comments have been forwarded
to the Commission, and further action will ba
reported in Happenings.

LEAGUE FILES PETITION TO
AMEND TESTING RULES

By direction of the ARRL Board, the League
Counsel filed a Petition for Rule Making with
the FCC seeking to amend Section %7.26 of the
Commission’s rules. The petition sesks to change
the length of time an applicant must wait before
retaking an amateur examination element from
30 days to 27,

The reason for this change is that several
groups of Volunteer Examiners have established
regular monthly schedules of examinations on,
for example, the first Saturday of each month,
or the last Friday night. The present 30-day rule
preciudes an applicant retaking a failed test
element two months in a tow from a VE team
following a monthly schedule. A change to a
27-day waiting period would allow an applicant
to retake a failed element at the next month's
session, while still retaining the original purpose
of 97.26: preventing repeated exposure to the
same examination questions in & short period of
time and passage of the examination element by
rote memorization.

PRB-1 DRAWS FIRE FROM
NATIONAL LEAGUE OF CITIES

On November 5, the National League of Cities
filed comments opposing PRB-1, the ARRL Re-
quest for Issuance of a Declaratory Ruling con-
cerning limited federal preemption of state and
local antenna zoning ordinances {(sce Happen-
ings, Nov. 1984 5T, for details on PRB-1),
The NLC, claiming to represent over 15,000
cities and municipalities nationwide, requested



that the FCC dismiss the petition, stating that
AKRRL failed to establish any clear federal in-
terest in Amateur Radio beyond licensing, signal
interference and frequency allocation, NLC
asserts that the FCC has no preemptive authority
under the Communications Act of 1934 unless
state and local regutation is clearly an obstacle
to the attainment of the objectives of Congress,
and states that “‘the Petitioner must do more
than assert that local regulations which affect the
installation of radio amateur antennae frustrate
national communications objectives.”” NLC
claims **The Petitioner has failed to demonstrate
that compliance with local zoning ordinances is
not possible.”” In short, NLC states that preemp-
tion would constitute an improper exercise of
federal jurisdiction, and that since **The Peti-
tioner has failed to cite any case in which the
courts have sanctioned the zoning out of amateur
radio antennae, the League Petition does not
adequately show how lacal ordinances affecting
the installation and use of amateur radio anten-
nae are harmful.”

ARRL ASKS FOR ADDITION TO
PART 97 TO ALLOW AUTOMATIC
CONTROL OF DIGITAL
COMMUNICATIONS SYSTEMS

On November 14, the League filed a Petition for
Rule Making with the FCC requesting the addi-
tion of a new Section 97.80 to the FCC Rules
to allow for antomatic control of an amateur sta-
tion on frequencies above 3¢ MHz when utiliz-
ing digital communications as defined by and in
accordance with Section 97.69. This addition to
the Rules would permit the operation of
Computer-Based Message Systems (CBMSs) on
the amateur VHF bands under automatic con-
trol. Present FCC Rules require that a control
operator be present for CBMS operation. The
proposal specifies several provisions to ensure
adequate compliance with the rest of Part 97.
The proposal states that ““Such automatic opera-
tion would be subject to the inclusion of ade-
quate circuitry to assure (1) the detection of
transmitter malfunction and, upon detection
thereof, automatic transmitter shutoff; (2) the
capacity to prevent transmission of improper
message traffic, such as business communica-
tions; (3) means to prevent transmission while
the channel is occupied; and (4) compliance with
all other applicable technical and operational
standards for amateur radio stations.”

The proposal also lists several guidelines for
use of automatically controlled digital com-
munications systems. The guidelines, while not
actually written into Part 97, would assist in
assuring responsible use of the automatic con-
trol sought by the petition. As the petition states,
“The level of amateur experimentation with
digital communications has progressed to the
point that automatic control of digital com-
munications is both feasible aud necessarv to
facilitate further development of such
experimentation.”

SECOND ANNUAL GOLDWATER
SCHOLARSHIP TO BE GFFERED

The ARRL Foundation plans to award the
second Goldwater Scholarship for the academic
year 1985-86 this fall, Senator Goldwater,
K7TUGA, represents the spirit of achievement and
dedication that is the essence of Amateur Radio,
Through his Amateur Radio involvement, the
Senator has brought joy to thousands of
members of the armed services stationed

Golden W. Fuller, WSEWS, is the most recent
$1000 contributor to the Goldwater Scholar-
ship Fund. FB, OM!

overseas, Through his professional career, he has
exemplified the principles of commitment and
service to one’s country and fellow citizens.,

The ARRL Foundation will award a $5000
scholarship to a licensed radio amateur pursuing
studies in electronics, communications engineer-
ing or a related field. The applicant must be ac-
cepted for enrollment in a baccalaureate or
higher degree program in a regionally accredited
institution of higher education. Academic merit,
involvement in public service and financial need
will be considered in selecting the winner.
Deadline for applications is June 1, 1985, For
more information and application forms, write
to ARRL Foundation Goldwater Scholarship,
225 Main St., Newington, CT 06111,

ARRL FOUNDATION
SCHOLARSHIPS AVAILABLE

The ARRL Foundation annouoces the
availability of two scholarship awards for the
1985-86 academic year. Based on high acadernic
standing, financial need and dedication to public
service through Amateur Radio, these awards are
provided through the generosity of individual
sponsors and donors.

The Perry F. Hadlock Memorial Scholarship
of $500 will be awarded to a student of electrical
engineering. It is open to licensed radio amateurs
of the General, or higher, class.

The Paul and Helen I.. Grauer award of $500
will be given to a student of electropics, com-
munications engineering ot related fields whao
resides in and attends an accredited college or
university in the Midwest Division of the ARRL.

Further information and application forms for
these awards may be obtained by writing to
ARRL Foundation Scholarships, 225 Main St.,
Newington, CT 06111,

AMATEUR LOSS OF 2310-2390 MHz
FINALIZED

The FCC released an Order on November #
deleting 2310-2390 MHz from the Amateur
Radio Allocations Table, effective immediately.
In June 1984, the FCC denied a League Petition
for Partial Reconsideration requesting
geographical sharing of this band segment. (See
Happenings, Sept. 1984 QST.)

The segment 2310-2390 MHz is now allocated
to aeronautical flight test telemetry operation.
Although this atlocation was implemented in the
Aviation Service Rules, the changes were not

made to the Amateur Radio Service Rules until
How.

SECTION MANAGER ELECTION
NOTICE

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

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

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

(Place and date)
General Manager, ARRL
225 Main S8t., Newington, CT (6111

We, the under51gned full members of the .
ARRL Section of the ... Division, hereby
nominate . . . as candidate for Section Manager
for this Section for the next two-year term of
office
(Signature ... Call ... City’... ZIP ,..)

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

Petitions must be received at Headquarters on
or before 5:30 P.M. Eastern Local Time, March
8, 1983,

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

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

if no petitions are received for a Section by
the specified closing date, such Section will be
resolicited in July QST. An SM elected through
the resolicitation will serve a term of 18 months.

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

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

David Sumner, K122
General Manager

SECTION MANAGER ELECTION
RESULTS

The following elections were conducted for a
two-year term of office beginning January 1,
1985:

Balloting Results: In the New York City-Long
1sland Section, John H. Smale, K2IZ, received
690 votes and Robert Reed, WB2DIN, received
503 votes. Mr. Smale was declared elected. 1n
the Western Pennsylvania Section, Otto L.
Schuler, K3SMB, received 469 votes and Thomas
F. Peluso, KF3V, received 426 votes. Mr, Schuler
was declared elected. BEE
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Viovead and Seconc@ds..

MINUTES OF EXECUTIVE COMMITTEE
No. 416
November 19, 1984

AGENDA

i . Approval of Minutes of August 26 meeting (No.
415

2, FCC matters

1.1 Report of the President and General Manager
on Movember B6 meetings with FCC personnel

2,2 Consideration of ARRL petition with respect
to PR Docket #4-959 (|6-meter emissions)

2.3 Conslderation of ARRL position with respect
to PR. Docket 84-960 (WARC-79 allocations)

2.4 Review of draft filing proposed in response to
Minute 104 of the October Board Meeting

2,5 Siatus of PRB-I, the ARRL request for
declaration ot limited federal preemption over state and
local zoning reguiations

2.6 Status of other ARRL filings with FCC

3, Local antenna/RFI matters

3.1 Borowski v, Burbank, [linois

3.2 Other matters .

4. Report of Management and Finance Commit-
tee in response to Commitiee of the Whole

5. Biscussion of study of Board commitiee struc-
ture {(Minute 104, March 1984 Board Meeting)

&. Request tor additional funding for VHF-UHF
Advisory Committee

7.:Consideration of band plan for 2300 MHz in
light of realiocation of 2310-23%0 MHz

8. Recognition of new Life Mermbers

9. Affillation of clubs

10. Approval of conventions

11, Assignments to the Executive Committee from
the QOctober Board Meeting

{2, Consideration of alternative language for legal
caution in QST advertising of simplex autopatches

Pursuant to due notice, the Executive Committes af
the Amenican Radio Relay League, Inc. met at 9:27
A.M. Eastern Standard Time, Monday, November 19,
1984, at the League’s administrative headquariers in
Newington, Connecticut. Present were President Larry
E. Price, W4RA, in the Chair: First Vice President
Leonard M. Nathanson, WBRC; Directors Lys I,
Carey, KOPGM, Paul Grauer, WOFIR, Cay E. Milius,
g1, W4UG, and Hugh A. Turpbull, W3IABC; and
General Manager David Sumner, K1ZZ. Also present
were Directors Bdmond A. Metzger, WIPRN, and
William J, Stevens, W6ZM, and Counsel Christopher
12, lmlay, NIAKD,

11 On motion of Mr, Milius, the Minutes of the
Angust 26 meeting were accepted in the form in which
they were issued by the Secretary,

2.1y Mr, Price reported on a meeting held the
previous Friday with Ray Kowalski, Chief of the
Special Services Division of the FCC's Private Radio
Rureau. The meeting provided ar apportunity for a
healthy exchange of views on a number of subjects, in-
cluding progress in implementing the Volunteer Ex-
aminer Program, the Executive Commitiee reports ta
the Board o nets and simplex autopatches, and spec-
trum management matters. A brief meeting was held
the same dav with personnef of the FC( Treaty Branch,
in the Ottice of Science and Technology, which pro-
cesses reports of harmful inferference fo amateur sta-
tions submitted by the ARRL Interference Reporting
System {AIRS).

2.2} An ARRL petition for type F emission to be
added to the permissible emissions in the 1,5-2.0 MHz
band resuited in an FCC proposal to add F1, F3, B4,
F5, Ad and A5 emissions to the Al and A3 emissions
that are already permitted. Ajter discussion, on motion
of Mr, Carey, it was unanymaously voted that comments
be filed in the Notice of Proposed Rule Making io FCC
PR Docket 84-959 zupporting the league’s ariginal
proposal, and stating that on the assumption that a
band plan will be developed that will focas such apera-
tions on spot frequencies that will be compatible with
existing operations, there is no basis for an objection
by the League to the introduction of the other modes.

2.3) After discussion of the FCC Notice of
Proposed Rule Making in PR Docket B4-960, the
following actions were taken with respect to the filing
of comments in this proceeding on behalf of the
b.eague:

a) On motion of Mr. (rauer, it was unanimously
voted that the comments reaffirm Board policy with
respect 1o the power limit for the 10 MHz band, i.e.,
that the limit remain 200-watts output.

hy On motion of Mr. Milius, it was unanimously

50 o5t

voted that the Commission be requested to amend
$97.112(b}2) of its Rules 50 as to permit WIAW to be
operated by paid control operators if it is transmitting
haulletins and code practice an “‘at least six”* medium-
and high-frequency amateur bands, as opposed ta the
present requirement for “all’’ medium- and high-
frequency amateur bands.

¢) On motion of Mr. Milius, 1L was anansmonsly
vated that the League's comments suppoct the Com-
mission proposal for a power limit of 1500-watts out-
put in the 24-MHz band, and reaffirm support for the
subband allocations proposed by the League and the
Commission.

J) On motion of Mr, Carey, it was unanimously
voted that the comments request a clarification of the
waiver process hy which amateurs north of “line A™
near the Canadian border may request permission to
continne operating in the 420-430 MHz segment, with
the objective of ensuring that anyone whose operations
may be affected by the withdrawal of this allocation
along the border be afforded the opportunity of ap-
plying for a waiver,

2.4} The Committee then reviewed a draft Detition
for Rule Making requesting FCC authorization of
Amateur-bateflite Service operation in bands above
438 MHz that were newly allocated at WARC-79, After
discussion, on motion of Mr, Carey, Counsel was
authorized to file the petition subject to editorial
amendment. During the course of the discussion, the
Committee was in recess for lunch from 12:18 to
1122 P.M.

2,5) Mr, Imlay reviewed the status of PRB-I, the
League's request For an FOC declaration of limited
preemption over state and local zoning regulations af-
fecting Amateur Radio antennas, Approximately 500
comments have been filed to date, mostly in support
of the ARRL request.

2.6} ‘With respect to other FOC matters, the follow-
ing reports were rendered and actions taken:

a) At Minute 65 of the October Board Meeting,
a petition was directed seeking a change in the waiting
period before a failed examination could be retaken
fram 30 to 27 days. This petition was filed November 9,

bt At Manutte 70, a petition was directed seeking
authorization for amateurs to conduct digital eom-
munications above 30 MHz under automatic control,
This petition was Hled November 14,

<} Minute 6% instructs the General Manager, with
the assistance of Coonskel, to pursue the isswance by
FCC of a Public Notice advising manufacturers of their
abligation pursuant to the Communications Amend-
ments Act of [982 to incorporate satisfactory RF filter-
ing and shielding features in video cassette recorders
and other home entertainment equipment. After discus-
siom, it was agreed that the timing of this effort should
he coordinated with the RFI Task Group.

) Minute 64 calls for a petition to be filed re-
questing that FCC permit F2 emission on 10 meters for
identifying Amateur Radio repeaters. After discussion,
tp clarify the Board’s instruction, on motion of Mr.
Cirauer it was unanimously voted that the petition seck
authorization for F2 emission only io the band sepment
29.5-29.7 MHz, this being the extent of the present
repeater subband,

1 Mr. Imlay reviewed local matters as follows:

3.1y Borowskiv. Burbank, flinols appears to have
Been resolved in 4 manner satisfactory to the amateurs
of Burbank, The vourt has udopted a Consent Decree,
to become final toward the end of the month, under
which the city agrees to adopt a reasonable ordinance
to replace the unreasonably restrictive ordinance which
precipitated the suit, The ordirance will permit towers
ta a height of 65 feet, with higher towers available
throngh a variance procedure. Existing towers will be
“*grandfathered’ provided the owners file certain
docuuments with the city within 90 days. Since the case
did not o to trial there is no favorable precedent
established,

3.2) lothe case of Thernes v. the City of Lakeside
Park, Kentucky, which was decided in favor of the city,
an appeal to the U.S. Court of Appeals is being con-
templated and League assistance in the form of an ad-
ditional amicus curige brief has been requested.

4} At this point Mr, Sumner and Mr. lmlay were
excused from the meeting, at 2110 P.M., and a report
was received from the Management and Finance Com-
mittee in response to the instruction of the Committee
uf the Whole which convened at the October Meeting
of the Board. They were invited to return to the meeting
at 3:00 P.M,, at which point Mr, Mathanson departed
owing to travel commitiments.

1) The Executive Committes has been instructed to
submit its recommendations for improvements in the

Board committee structure for consideration at the 1985
Annual Meeting of the Board. At the request of the
C'hair, Mr. Sumner presented the results of a study of
the ARRL Headquarters organizational structure, and
planned changes that might serve a5 2 useful model for
reorganization of the Board commiitees. it was agreed
that Mr. Price and Mr. Sumner would prepare a draft
report for circuiation to the Executive Committee,
During the course of the discusslon, Mr. Milius and
Mr. Imlay left the meeting at 4:03 P.M, owing to travel
commitments,

6} After discussion, on motion of Mr. Turnbull, a
supplementary authorization of $300 for the
VHF/UHF Advisory Committee for 1984 was
approved,

7} Oo motion of Mr, Carey, it was unanimonsly
vated that the VHE/LUHF Advisory Committes is in-
structed to develop a band plan for 2300-2310 and
2390-2450 MHz that takes into account the withdrawal
of the 2310-2390 MHz allocation and the need to ac-
commodate all operating interests in the remaining
allocation,

8) On motion of Mr. Carey, the names of 39 newly
elected Life Members were recognized, and the General
Manager was directed to [fist their names in QST

%) On motlon of Mr, Carey, the affiliation of the
following clubs was approved (Category I, unless other-
wise noted):

Camden County Autopatch Repeater Assn., lnc.,
Cherry Hill, NJ

Elite ARS, Lowell, MA,

Liverpool Amateur Repeater Ciub (LARC),
Bridgeport, NY

Lockheed Electronics ARC, Plainfisld, NJ

Mid-State Amateur Radio Club, indianapolis, [N

Montgomery-Tuskegee Technicians ARS, lnc.,
Montgomery, AL

Narthern Alameda County ARES, Albany, CA

Narthern CA Traffic & Emergency Assn., Scotts
Yalley, CA

Radio Amateurs of Texas Tach, Lubback, TX
(Category U

Relay Repeater Club, Arcadia, CA

Btate University of NY at Albany ARC, Albany, NY
{Category il

Saouth Brevard ARC, Inc., Melbourne, FL

Villages Communications Club, San Jose, CA

With this action, the League has the following
nuinber of active affiliated clubs: Category 1, 1708:
Category Il, 11, Category 111, 172,

10) On motion af Mr. Turnbull, the Committee ap-
proved the holding of the following ARRL
conventions:

©hio State February 22-24, 1985 Cincionati, QH
Roanake Division March 16-17, 1085 Charlotte, NC

Alabama State May 17-18, 198RS Bivmingham, AL

Atlantic Pivision/ May 18-19, FYBS Kachester, NY
Mew York State

Ceorgia State July 67, 1985 Atlanta, GA
Indiana State July 13-14, 1985 Indianapolis, IN
Towa State July 20-21, 1988 Dex Moines, LA

{llinois State August 25, 1985 4t. Charles, LL

West Crulf September -8, 1985 Han Angelo, TX
Division

Southeastern July 19-20, 1986 Atlanta, GA
‘Fhivigion

It was noted that the Pacific Diviston Convention
scheduled for Aungust 16-18, [985, in Reno, Mevada,
had been cancelled. [t was further noted that the date
«af the 1985 Southwestern Division Convention has been
changed from August 31-September 2 to August 911
to accommadate scheduling at the convention site, the
RMS Queen Mary, Finally, it was reported that the date
of the 1987 National Convention in Atlanta has been
changed from June 19-21 to July 10-12, and the loca-
tion changed to the Georgia World Congress Center.

11) Mir. Sumner presented the work done to date in
response to Minutes 44 and 45 of the (tober Board
Meeting, concerning the recruitment of new amateur
licensees and League members. After discussion, on
motion of Mr. Turnbull, the General Manager was
authaorized to proceed with implementation of 2 plan
to provide incentives for affiltated clubs to promote
Leugue membership during (985, and was further
autborized to develop a presentation for representativas
of the Amateur Radio industry in conjunction with an
ARRL convention early in 1985 to acquaint industry
with the Volunteer Examiner Program and with the

{Continued on page 70)



Row’s DX?

Ham Radio Comes of Age in Taiwan

It was Sunday morning, October 21, 1984, and
in Taiwan's telecommunications building 85
hopeful applicants gathered for the first
cxaminations in Amateur Radio licenses. With
the age limit at a low of 18 years (and no limit
at the high end), the spread ranged from 18 years
to a 60-year-old commercial opetator from the
news service in Southeast Asia. All applicants
were restricted to Chinese nationals, and included
one YL from the Technical Institute..

The government did not take fightly this job
of making sure that ham operations reflected
credit on the Republic of China. Weeks were
spent formalizing the reguiations and then more
time was spent in seiting up the examination
papers. Tim Chen, BV2A/B, had a large part
in this phase, resulting from his 25 years ex-
perience as a ham operator in Taiwan.

Most of the regulations were patterned after
the United States General class examination
(there will be only one license class in Taiwan).
The government spent 35000 (U.S.) to set up the
program, and it is expected that there will be only
one examination per year. The program itself
was set up and supervised under the direction of
Mr. James Chu, Director, Depariment of Li-
censing and Regulations.

The examination took a full day, it started at -

9 A.M, with a section on electricity and radio
principles; at 10 A.M., international regulations;
and at 11 A.M., Bnglish communication and
geography, After lunch, a four-hour period fur-
nished group code practice followed by the code
test, which mandated 3 minutes perfect code,
both received and sent. A minimum of 10 sta-
tions will be licensed, some on a club-like basis,
as soon as the operators are certified.

The importance of this event to Taiwan was
e¢mphasized by TV coverage and news reports,
followed by a TV documentary filmed at
BV2A/B. With this broadening of Amateur
Radio, Taiwan has taken another step in the
direction of a developed country. (Special thanks
to WIZNY, a frequent commuter on the Miami-
to-Taipei circuit!)

BVEW AMERICAN DXPEDITION
TO TAIWAN

in Janvary of 1984, W9ZNY of Taipei and
Miami circulated a letter to members of his club,
the South Florida DX Association, to see if there
was any interest in the club sponsoring an ex-
pedition to Taiwan. A positive reaction started
the wheels turning, with SFDXA members
WAW], N4NJ, WIDMIYS, WOZNY and long-
time member BV2A/B planning attendance. Cc-
taber was selected because the Electronics Show

CYPRUS

ZC4AB furnishes the following resume of the Amatenr
Radio sitvation in Cyprus. The Cyprus Amateur Radio
Sodety, located in Limassol, together with the Ministry
of Communications in Nicosia, oversees and ad-

*19620 SW 234 8t., Homestead, FL 33031

AMATEUR
RADIO

COMMISSION

and the double-ten (Qctober 10) national holi-
day occurred in the same week. BV2A/B,
WOZNY's friend of many years, was contacted
and agreed that the time was propitious. It took
two days to set up the equipment, By 1200Z Qc-

* tober 6, BV@W was on the air. Their antenna

{ocation was ideal — a flat roof 100 ft wide by
600 ft long, 12 floors up, clear in all directions,
with freedom from both line and ignition noise.
Operating positions were on the 12th floor, with
relatively short cables, The group was able to
operate two positions most of the time and thus
used a 40-meter dipole 30 ft above the roof run-
ning B-W. From one pole they had a sloping
dipole for 20. A 2.1 tribander was erected to the
north of the dipoles at a height of 25 feet. This
was rotated with a rope.

Gear used included a Yaesu 757 with a 30-L
linear and a Kenwood 9305 with a 2001 linear.
About one third of the 7000 contacts were
worked on phone with minimal interference from
CW on the other bands. Propagation wasn’t
good, but the location and low noise level proved
to be a good balancer. 40 was open to all parts
of the world every night, and 15/20 meters open
days. 20 appeared best in the late afternoon,
dying abruptly after dark.

The group notes special courtesies by the JA
multitudes — always strong, regardless of con-

ministers Amateur Radio (i.e., 5B licenses). The Z 4 .

license is an entirely separate institution, being ad-
ministered by the Joint Signals Board, Cyprus. License
holders can only operate within the Sovereign Base
areas and must have passed the Radio Amateur Ex-
amination, or equivalent, before being issued a license.
Maost, if not all, of the license holders are already
licensed in the U.K., holding G licenses,

‘There are three types 0f ZC4 licenses in Cyprus: (1}
ZC4** (with two letters) denotes an amateur license
holder (e.g., ZC4ABY; (2) ZC4*** (with three letters)
denotes a club or special-events station (e.g., ZC4EPI,

Conducted By Ellen White,* W1YL/i4

BVOW: L-R {seated) WOZNY, BV2A; (standmg)
W4WJ, N4NJ, aide-de-camp George, WD4IYS.
{trx WAWY)

ditions. Whenever BVOW requested a standby,
every JA complied.

W4WI's personal comments indicate he felt
this event was a *DXers’s detight, being a new
one and being on the other end.” (Don had a
taste of thar particular brand of fun in his
1965-1968 ET3FMA stint.)

Operating from a location half-way around the
world (a 12-hour jet flight from Miami} resulted
in operators with jet lag and a realization that
the sun was indeed rising at very strange UTC
hours! Tt proved a real challenge to become
rapidly familiar with band openings and to know
when to look for Europe and North America,
This particular problem was neatly solved with
Xantek’s DX Edge. With this operating aid, the
group was able to “see” the terminator
(sunrise/sunset time) and know when to change
bands, and when to turn the tribander,

Permission was available for 40, 20, 15 and
10-meter operation. As it turned ouf, the
operating hours were from late afternoon to mid-
morning their time (0800-00002). Don notes that
working Europe from BV is similar to working
a JA from the U.S., about the same beam
heading and distance. Working the 11.5., on the
other hand, is about like working UG6 from the
States.

Special thanks to W9ZNY and W4W]J for
their interesting recount of a fitting end to one
era of DXpeditioning to Taiwan, and the start
of another and even more exciting occurrence,
with local licensing and the soon-to-appear
nationals hitting our short-wave bandg. Nice
going, SFDXA!

[The BVOW operation, complete with slides,
will be a highlight of the February 2-3, 1985
Miami Hamboree. Don’t miss it! — Ed.]

the Amateur Radio Club in Episkopi); and (3) ZC47*,
reserved for visitors to the Sovereign Base Areas.
Further information may be obtained direct from the
Joint Signal Board or via the 1).K. Bureau in Bodnant
Gardens, London,

As of mid-year, ZC4 calls issued include AAB AM
AP Bl BU CW CZFE GH GO HA [D JE JM MR PM
RP RT SR 5M TH WW,

A THIRD CHOICE
“A DX contest is a good opportunity to find new,
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needed band-countries on 40 and 75 metexs. The night
was still young, but there didn’t seem to be anything
more of interest. 50, off to bed and some needed sleep.

““Fhe coffee consumed earlier caused me to wake in
the very early hours. Might as well check the bands for
unybody mew. A South Aumersican with & good signal
calling *CQ Contest® on 40 was an easy catch, despite
the loud local who started calling him on his frequen-
ey, 1 continned hunting on both bands.,

**About a half hour later that local was still calling
insistently, He was not oniy transmitting out of band,
but he'd never get him, The South American was only
listening up.

“1 ¢could continue to ignore him, On the other hand,
my selector switch was still set for transceive from the
last contact on 735, Just press the footswitch and uttey
those often-heard and inimical words: *You're out of
band, Buster.' | could not do it.

“There was, however, a third choice if he wasn’t too
recently minted. Yes, the Coffbook provided the data
needed to get his telephone pumber from information.
He wasn’t that local, but the time was certainly right
for minimum rates. 1 was as cordial as possible and he
was seemingly contrite, saying, ‘Oh my, I’ve been call-
ing for quite a long time.” [ couldn’t resist commenting,
I know, § know.’

**There was nothing else for me, so back to bed. |
fell asleep immediately.”” — Marty Levin, W6BDN

SUNSPOTS

The Qctober issue of WIZCQ's classic, Carascope,
talks in layman’s terms of the boitom of the sunspot
cygle, Dan notes: “*Starting with 1878, the sunspot
bottoms were 1378, [E8Y, 1901, 1913 (that year there
were twin peaks in 1908 and 1907y, 1923, 1944, 1954,
1965 and projected 1976, This shows spacing of 11, 11,
12, 10, 10, 11, i), 11 and 11 vears, bottom to bottom
of each cycle. I the |1-year spacing holds, the cycie
we are in will not bottom out until 1987, give or take
4 year, If past history holds, things won't start look-
ing up until 1989, It has been noted that conditions
seem to recover much faster than they decay. At this
time, that is the ondy pood news in the whole situation.
By the time they hit bottom it will be difficult to get
iniection into the receiver mixer from the BFQ.”
€30 the other hand, Dan's evaluation — at least of
the San Felix W operation — is equally sight on:
*Renaldn, the CW operator, i sharp. He trots along
nicely at 20 WPM, gets calis the first time, and handles
the key like a pro. He tosses out  signals right and
left, and uses them in the right places. He didn't pick
all this up in the normal six weeks transition from
Novice to Extra. The whole thing boils down o indicate

the sideband mess is being created by those on the ows-
side, and the problem does not lie with the operator
on San Felix. The quicker he tells evervhody to get lost
and takes aver the show himself, the better.””

THE CIRCUIT

i1 8K: Several months back, W-DXing lost a strong
participant when longtime CW artist W2AIW joined
Silent Keys. Charlie enjoyed his DXing to his very end,
and will be sorely missed by North Jersey DX Associa-
tion members as well as his friends worldwide. Addi-
tional sad news in this vein: When W4AAYV of the
South Florida DX Assaciation left us on that Qctober
day, his SFDXA ciub members returned from Taiwan.
Lacry (also WIITC) was a former active member of
the Fotomac Valley Radio Club and longtime D2Xer as
SVEWP, DX1AAV, etc. Gentlemen 1D Xers both, of the
highest ocder.

[”] Congratuiations!: The peripatetic K4YT tied the
knot with KG3R on July 21, 1984 in Falls Church,
Virginia, About a third of the wedding attendees were
hams. Bee accompanying photo. Kneeling {-1)
WB4NFO, LU2DX, WB2GQK, KICTK, WBIDTG,
WRB2HKS, W4MBD, WBIGDN, W4HL, 3BRCF,
Standing (front): VEIIGC, WAGCCA, WRLMB,
LUIYL, KY2), KAJTIP (KG3R's sister), KB4GQT,
K4YT, KG3R, Standing (rear): K321, K370, K3TW,
WAIWMR, WAINKW, W2TK (K4¥¥'s brother),
Karl has been transferred to Manila for a2 2-4 year
assignment, and Fanie hopes to join him soon.
130 Meters: As of Uctober 10, while FCC pends
changes to Part 97 of roles governing the Ammateur
Radio Service, the entire segment of 10.1-10, 15 MHz
{no window) became available, on a temporary basis,
to U.8, General class and higher amateurs, for both
Al and F1 use, 200-W ontput limii. The NPRM ad-
dresses 17 and 12 meters, additionally, Keep checking
OST and WIAW for Docket B4-960 news.

13 DX Master’s Award: At the inception of SBDXCC,
clever DXers of the W1AX caliber thought it would
be a “neat trick” to make SBDXCC working just (00
different stations, Though there is nothing **formal”
(vis-a-vis a real award), thanks to WIRAN we can
report that QOHSPT lays claim to fame as having
worked 113 countries with the sane station on each of
five bands, CW, 106 confirmed. Nice going, Bero!
[7 YS4HH: Hutch, who operated nnder YSYHH and
HPIXHH, suggests you use his new address: H. C.
Hutchison, N@DWU/4, 727 Stomeykirk Dr,,
Favetteville, NC 28304, He notes that he would be in-
terested in handling cards for a DX station and thinks
he knows how!

The July 21 wedding party of K4YT and KG3R
inciuded 25 hams. See The Circuit.

1 Botswana: With the end to law school hopefully im-
minent, WASMIN is of a mind to venture to Africa
in the summer of [985, Ken is no stranger to the
continent, having been in Namibia several years ago.
inquiries, ¢tc, go to Ken Rishop, WASMIN, Box 514,
Lake Jackson, TX T7566.

1 DX Family Foundation: One of the neatest DX
newsheets is produced by the DDXFF, capturing a
wonderful spontaneous feeling for (IXing and the in-
ternational brotherhood of man, Editor JHIKRC's
September issue dealt with CEBAA, JHIWXH's possi-
bie operation in Bhutan in October, BYAW, the com-
mencement of operation by BYSRA and a hilarious
report of the group’s September barbecue at JHIGTV.
Nice going, Mike, JHIKRC!

[7 XT: Upper Volta has a new name. Burkina Faso has
heen adopted as the new country name for lipper
Volta. An acceptable short form of the new name for
this nation ix Burkina. {tax to NTEDV for forwarding
the mid-October U.8. Postai Bulletin containing this
late info.)

1 KA4SBE/SU: W3AZD notes that the way is now
clear to accept credits for this aperation.

1.] Caymans: Cards for the ZF2IM foray from the sast
end of Grand Cayman Island, October 23-28, shouid
be sent to WDSITH.,

[J A4: The Roval Omani Amateur Radio Society held
a 40-hour nonstop operating event, A4XND, com-
memorating their National Day November 18-19. The
ROARS club contest took place December 17, and their
individual operators contest occurred Lecember 20-21,
The Oman Field Day special operating event s
scheduled for sometime either this month or in
February. At this writing, dates/times were vet {0 be
announced.
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ater's Tips lor Easy Listening
. iring the ARRL National Conventlon {last July In
New York City), | had the opportunity [ ralk with
T WWBISA (Jove them dits, remember?). Our conversa
= fion dealt a8 length with the “art" of (istening.
“dack kept relterating, “Listen for what?” Thare
L. had to be some starfing poial enroute to solving a
~-puastion like that, and ¥ felt it started with the
wan hence "Qperating Ald No, 1" in the November
- Issue of this colzmn. . .- E
o -inveterate DXer that he is, Jack came up with a
" ‘aeries of short and cogent anawers to somia of
: tha very basic questions involved under the broad
. category of “Listen for what?" Thanks to WOISQ,
- this colemn will feature shart tips geared fo sasy
. lislening fof BX.... - S
1, get a "faeling” lor the band. is it alive or
7 Are there & fof of signals coming through
is.1the entira West Coast USA chasing one
ak [H.? What part of the world are the signals
ming from¥ Long path ar short path? Do the DX
. nals sound "watery™ or "bubbiy™? How were
" sanditions the iast lime you heard signals ke
ol hear them this time? Ask yourself, what
hiauld | be hearing, given fhese coaditions?
©Adsten {for examiple) to the NODXF 14.1-MHz
beacon net and compare the signals you hear
: “with what you have heard when the band is in
-’ great_contfition, ag well as paor condition, and to
- ot 8n idea what part of the waorld is “open,* -
<7 No matter what you hear and what "“feeting”
“.you get for the band, don't ever completely dis
“-aount the DX possibillties. But your expactations
~nay cettainly soat or decline based on that
o Meeling™ — based on your listening exparience
. Tactor. ’ ’
- More next month,

historical compilation of the First Class C.W,
Operator’s Club, respectfully dedicated to the memory
of Bill Windle, GBVG.

{7 Dominica: K4LTA/J7 and XYL N4FKO, accom-
panied by others from Oak Ridge, Tennessee, will make
it trip no, 6 to the Caribbean February 15-March 5. Bill
will be active in the ARRL DX Contest, CW, hope-
fully using J73LTA; he and N4FKO will go multiop
in the phone portion. QOutside contest times he’ll be on
C'W primarily, 25.30 kHz “up," and 7005/3505/1827
kHz. Novices will find him an aftractive offering
around 21,123 at 22302 daily. This couple made over
10k contacts from PJ7 in February 1984 and hope to
equal or better this record from Dominica. QSE to their
Calthook address. %]

QSL Corner

Administered By Joan Hushin, KA1IFD

Here is some information for those of you who would
Tike to QSL direct to the station location, It is passed
along as we receive it and, therefore, may not be
accurate. The call sign in parentbeses is the QSL
manager.

(] Line of the Month (from The Tofem Iabloid,
Western Washington DX Club, Inc., by K7ZR):
“Russian Cosmonauts ¢could reach Mars in 1992 — but
only the East Coast will have propagation!™

|.] QSL Manager’s Guide: This slick listing of over
7000 stations/moanagers is produced by the QSL
Management Association. The 1984-85 edition is
avatlable by air for ¢ [RCs via Hiromichi Katsurashima,
JHIHWN, 5-2236-33 Iriya, Zama-ity, Kanagawa,
Japan.

1 FOC: Special kudos to G3FXRB for his 1938-83

A2IME (AKIE) HBANL (HBYNL)
CE@Z1I P.OB. 1, HC10T (W2KF)
Baster Island HIPA (HISLC)
C39D1 (CT3IBM) HZ1HZ (NTRO)
CT2FI {(WBGY) KIKI/PJ4 (K1AR}

BYSRA P.0. 730, LX1BI (KB3MC)
Fuzhou, Peoples PSTAAW/PYD
Republic of China {PTTBZ)

CEBAA P.O.B. 700, P44A (K1AR)
Santiago, Chile YN4RC (WBBSSR)

ED2EIL (EAZAMLD TUC (KEVNX)

FEAHY/FC (DLAFF) YOQ3CD (JASRH)

FORDCW (WEAM) VEUSA (KABSEW)

FOBGAD (KB2HZ) VEILKU/HIS (KY2P)

FOBILE (W6GC) . YE9YF (K9IL)

FQBSIW (WoMl) VE9YR (K9IL)

FY9I8 (FY'TAN) VPZVCW (N6CW)

FV4VAR (F6GFC) YPRBAL (GM4RPOY)

GJ4/DIATU (DI3TU) V2ZARS (K8BA)

HBOACGN (DIIYE) XUISS (JAIHQG)

ZPSXGG (N4DW) 4V2I (WSVYUX)
ADEAN (WK4Y) SPEBSN (N4CTC)
QSL Manager Volunteers

KYIP WiMV KASLBO

Special Notes

[] WK4Y is not the manager for HH2MC,

L1 K9IL is not the manager for VEKSMER.

(1 December 1984 QSL. corner, page 66, contains in-
formation and addresses for the Incoming Bureaus.
September 1984 Q5L Corner, page 53, contains infor-
mation on the operation of the ARRL Outgoing
Overseas Q5L Service. For information on bureau
operations {Incoming and Qutgoing), send a self-
addressed, stamped envelope to ARRL QSL Bureau,
225 Main St., Newington, CT 06111.

Atlantic Division Director W3ABG (left) looks
on approvingly as ARRL Outgoing Overseas
QSL Service Manager KA1IFQ signs the
Memorandum of Agreement between ARRL
and C-CARS. N3CWD {(center) and K3KK, the
new managers of the Third Cali Area incoming
Bureau QSL Service, look on. C-CARS
assumed management of the Bureau

September 1. v
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the lowest curve {optimum traffic frequency, or FOT). See April 1983 QST, page 63, January 1977 QST, page 58, September 1977 QST, page 35 and
January 1978 QST, page 11 for a complete explanation. The horizontal axis shows Goordinated Universal Time {UTC); the vertical axis, frequency in
MHz. Data are provided by the Institute for Telacommunication Sciences, Boulder, Colorado. These pradictions, tor January 15 to February 15,

1985, assume a sunspot number of 35, which corresponds to a 2800-MHz solar flux of 90
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Dx Century Cl“b Awards Adminlistered By Don Search, W3AZD

The DX Century Club certificate Is awarded to amateurs who submit written confirmations tor contacts with 100 or more countrias on the ofticial AARL Countries List,
There are now 315 current countries on the list. The DXGC Honor Roll includes those who are within 9 countries of that figure. The following annual Listing of the BXCC
wmambarship containg the call signs and exact country totals of those whe have joined the DXGC or increased their country totals by endorsement durlng the two-year
period from October 1, 1982, through September 30, 1984. Honor Roll members ara indicated in bold face print.

Mixed WOFKC W2XN WEUQQ 43 waRSW  NecW NaMM HIAG WIKB HJBY GRZAY KERK JASDJR  VESI 31
WUV WIAFM WICMO WEAZP PANTAU  HENW OMPI HSIW WaRN NZAP HKPRKX  KEAJ JABEYD  VETOP
%7 WasYK WAED WIBM oL WAGRF PY2CQ ONAUN DK3IPC KTAR WAIBY  NAKE 12vau HEBWEQ KIHZ wiav AdaG
DK, WACXS WHGU DLTEK WAHZ. PY250 PYICE OLILD KaCH WAFFW  NAPN IMCIF KLTPL KAFCT Wt AAIM
WK WAVPD WaGKL GACK WeBN VEAGR  SM3CAS  IVEPRK KIBS WB2NYM  NARJ JAIFS NSAN K4RZ ViETA ABSK.
n3 WEUN WAIDIG  JAtBN VIHMM SMSAQB  RLAG KDERP WBZYQH  NAR JATIH N5UD KAXP AR ABSE
M WSNUT K2met 1 wWivy SMBAFH  i7WEL N1GL, QH2RCY  JASBID NSMM K8CBL WAME ABEX
[NZIW WaBVM 349 KAFF WaYN VETIG JATAAT  NIZSS 2T SMZEKM  JABEMK  NE4A K8SMF War ADAT
WEAM DLIRK WBGPB KBOHS DISDA WEDL WiGxX JAMDFG  NBAW WEAM JARCXA  OETHGW  HaCSa WACTU DKIYK
GIFKM WYAQ azevT HEAR DIBKG WETO WIOHA  JAIEOD:  NBET DJSAL WABR KITN SMACMU  K9BB WAPTH FauHE
s aIrNs WTQK GMITN  OKiMP DLEMK wam! w2l JAMUGP  OH2BAD  EIBH WIKG K128 SPEA it W5DV 11say
HBIMQ wazca I5UA PYIDH HBSMO WEPLK WaHZ k2Bt OH2ZBR Fovl W2REH K2uU wHBPY KSVQK WEKEN JATOXY
20 k2877 WIDWO  KISHZ SMTMS 12KMG WBGL WIVUF K2CM OH2VZ QKDY WazN KS0A wamia KHUZ WS . JAIVEY
LUEDIX KAPDV WEHB K4RPK UAICK HIYLM WRZCK Wiop KiUKQ GZARL SMIKE WY KSYT WK LASYY WEGO JRLIFO
WOAGW  SM3BIZ  WRTKY K8QA WanRK HaFJ waKab WM Kaxa SMEFC JABST wavel K7UR Wava LASCY WENPF JAZKVD
W2BXA W2A0 LW HBRF wava [ ] ZLIARY  WAOEL Ka0ZL SMEEOC  KINJE WTCHNL KTZR WABY MALA WeHEH JARHUG
WAEX WPE KERN w5ad KEAAD ZEAMG WSLIZ K8XP SMTASN  K2sB WTEDA KaZR WAEF NaJJ WATLA  KiSA
Wrms WINKM 358 KONV WENO k8o w5s) RaPPY SMPENE KAV W7EKM HSAGE WIHYW Navz WEBZUS  KILC
WRJIN werT KPARK. weFw KEYRA 337 WEARA KVAFZ SPERT KAEEK WILZF KSALL WIUZA NSOK K2BXG
WART oW QELPT WBTWZ KBDYX WENPC NaWF VEICTX  KAMPE WITE KBREZ WSLW NEJY x4 K3KA
No4 WEYK DLIBK WINd WK CHANS nJsva WEMUM  NEUC WIEW HABMY WBELE KbEPY WHRXJ Nru$ KILWM
wrLnc IKDR waYy WhtY OHIUA OLSNU WENNY NTIT AHHAI Haew WIDE LATA WAALKZ  OEBMKG  DRTLY KAEY
PYICK WIOF KEFJ WAAYY YVEANF  PYZBKO  JATMCU  VA&IPJ NEAA wiNG K9RF WA NENG WASTVM  OHDE 16DVD KeZKZ
WIBH WOGIL KEKN WABFR 2LIAIY vAvVE JAIMIN WICB NiAD WIWLW  KHEA oSS NeMM YORW OZRPP AN KIADG
WAAT KBLGF WAFX ZSEIW W1AB NSRC WBKR QK2AZ W3AP N3IED YVSDFL ReQR YS{RRD  PY4TM Jarwm KOHQM
WIKC 87 XKMmar WAMGN WaNC KRAQ WASNUQ  CEDX VIFDA NACT NET™ TIMEBL  VEIYX JRIFYS KD9E
WIKH QHIQQ WSHJA M W2PN KISM YU2DX SMECVX ~ WHFPW  HEHR -1 SMIDMN  YUSCWO  W2HAZ JAZAPA  KPAA
waar BLIBO PAALOU  W3OB wiry NAEA S SMEVR WEMG OHZBAD WiOR YUBLDD WADOX JAJFYC  NIKW
wWasz OLTEN SMAAJU  W7DX DLICF WEQOU OKIMG VEMGCO  WERO SMAEAGC  AACS WIRS wina SATZF N4CQ
WITM HBSTL VESRU WATED EMBC WEERS ozILL e wiag WEAE SM5DOC  [U4XA wWeGTE 3t ] WiLF JAIFKQ  NEBXX
WBELA [TATAI WRFXA WoBtD JAIADN  WERGA  SMBAZU Wiz WHEX SMTBIP HBYRX WAOMQ WANTKY  JASKJF HE4#
ZLtHY K2FL wzae JAIAG WEYMY SMSBHW  DL3OH winT WHYA WIER 13VRY WARIM ARV YUCBM  KIUM {INSFU
K4SK W2ARY © e JAIBRK  WYKR SMEAEK  Fail WoFP WECD wzsY JAHRY  WslwW DLYD YU2TW Ko HKEAW
303 KAYR WICas KaMae WAEB SPTHT F5Hl waxr LXAN WAFLA IAIHYE  weus GIEH K3FN SMEDDE
ONADM WIGRS HBUDX NaXo wesn VEIRY FaRY WILPL . WAPTV JHIIFS WTKS HBSAHL & K3NZ SMBMC
KeoJ VEINY WAXR JAIBK, HAGM WMZV asee WIPNE WAVZB JAIGM WISR 12PJA KBNA VEIIR
OETER WR WEFFW K2FB HARY e WIAC HARJ WEE ABAH WAYA KaAGd WABPYL  JAIFNA  AEAZ Kaave WIESN
VE7GI W2BOK WEGO KeTQC ONaiz Wiso JMFHK WILFA RJeTK WegJH K05V WBNSEBO  JAIMGE  DJSAQ KJ3a WIIKE
YXAGM W2ER WHET (] aN4QY BUTCY WARRE K1DFC WABE DLIYD WU KABAS JAIBXF  DLINS NIUN Wi
wime w2aw WTAQE LABHE WIELR HRB WANKI K2AGZ WIGKM  hLsaw WIOMR  KdMG 121 JAICMD  12VDX HEFW WINF
wapQy W2t waby NGEA Wkt IMBWA  WICKT Kl WozR EAINC wap KATG JAAFHE  [TSPUG N8OC wixx
WADU W28SC WIRCJ NEFX WSUR HABAD wRC K4XO whBL GIP0G WHOW KAXH AMAA. JASBVU  JATPCY  NBEL WANPY
wiewa  wer UN4PA WEHFL KaLE WeBYH REKA WACEE  ITHH WOVNE KEBZY AEIT KNG HWAQ  QYiML WK
352 wapR Y810 SMACCE  WoRJ KACIA wWeGH K7KG WASDUG  JATJAN Wz a0 PLIBS KARD SKI10PL FYSND ViTBKR
WAEEE nals VETAAQ  WAYGR K8QH WESC. KBMFO WB4058  JAZAIR WA4OBX  HERA DLAUI KBAXC JAMLXY  UKZPCR  WTGXC
DLYAR WEMMD WIIAS WazD NEDX WEYO KIKA ZLAAMO  JASBJ WABKDI  Kaev HBIAQW  KESP JATBIS  WOOMM  W3aBG
w2y WOBS 173 wATM WEBW OTART WAOCH KM s KISS XE1KS e HEgtt KENN K4PI wezz WIZTWH
WAAAY welD WaSSY WENVZ SMICXE  Wanc KOBUR 331 KAHOB KM2P 12LLD KBGSY RIUT wree WATFIG
WAOM | WeKZL DLSOH WHET AXAFQ VEIWT WAFID NSAE K3SQE 3% NARA alao N3l KEKAE wauvz WB4EDD
WAEE WTADS GEHCT WSGEL w100 WoOA OESRT DLAKG KINN NAWB JAIPNA  NBRA HOUWA WilP
W20 WraN HZL WIHDS 3 WILNB QHIVE Q3HTA KRTL Dlice NSEA JFIPJK HAA LATSO WALIMP 310
WBBF WaAH KADA waGMr wacy 8 ONSXA 13EVK KBJF DLICW ONSENT JHIGZE  OKIAWZ  N200 #RECE
WRDMD  WaKFL VEIHD WaIsQ GIKMA WILPF GreME JAIIFP KEA FovZ OL7BG HIODS  VEIFRA  NNGR AR4AR
WX WANGO  WIHH WL 17ZPB WAEEY a2 PRSUQ JATIRK KNBZ G3ALI O NI WIRR SMIEVR 313 AALM
WiBN wopal WiPM wacur RAUVY WEEUR DJAAX SMAAPL JATOCA  NAXX JAMGTE  DZYOP JABVA WIODY SP2AJO AABAA
weMLY WHOGI wiwy WiCH H3AV WETHL Fall SMSBEC  JAZADH  N7RO JAZKLT PTZBW JAREL vizGQe UWBMF  ASSG DLIES
WIBMK  WONA Kdgva WaYR QaUML SMADHU  JAJAAW  OETUDH  JAJDOE  FYZBW K1Ge WIVRT VEINK Esticq E2NB
81 158 W2BLE XEVAR wab VISHN HBYOR WIYRC K3HPG ONSKD JABBSM  SMADHF  KIWS WAYKH VENO FYIAN JAIMEK
WAIF YVSAIP OHZBH wWoAQ JABZO WAORT KINL WIKFQ JATEHU  UBSWE Kaa WIEX WILFK JASPUL JH1EDE
RLIKB TLBEN wWawY PY40D WeHZ K1DRN WslR KIRS wiLe Kigv VEASK KAYT WICAW  WSVIP KIEF JAIKW
[ rezay WHAQ 347 SMECTY  WoWw HiDY wWEW K4AUL WD K140 VETHP HBJAD WAL WEETL Kive JHACKL
OH2NB K8DX WEQK SMEAOU  WABOET  K4MZU WBOWI K4RBF WATFE KaLSP WIGDA  KAWC YUIBZ WIPK K2MFY JA4BEN
ONANC KecH WeFF DLACM WAFTX YUIBCD  KAXL WoSDh Ks0s WAWG KELM WIUN KRR Bl WTTVE K2ZRO JASANR
WiH LUADME  WOHYG 2A20Y WIGME  YU4HA KBEXO WASIEY  KIGM WEEYR KBLOA WIDAS K70XD SHaG WEFU K3EH K1AR
W2AG WIAXA WOKG IATAD wiasa ZLIAY NP YVEAHR  HOGVR whLac asvL wzR KCT WALTLY HSVN) KK
W2OHH  WIINY WBKH KAEZ W2tHZ NG YVSBBLY  NILW WAZYC VP WanTX KOEN 318 WABWIO  HGNB KIWIL
WIEVW  W2E WSONZ K8EV WaVJIN £ NTNG K4UH WIETZ NANO WSOV BBIOEA WEANDX  KBSOG KTV
waGD WaZNUT WEOK KESCK W3IEYF Naww 5] NaDX WIKSG NSTR weic KBPQG LaNwW YUsTY KHECF KATFI
WaYS WIGH waay QE1FF WADHZ DdreY NEDX QXATA WIORH NEMY WM NADL DIAFW NOUS KayXd
WEMMK WML WALWG [ wAlG 45AP PY1APE AN ONEKL WEMYN  OHASR WOGDI NAWJ DL7EQ 38 N4HH K3BLY
WARZA WAL URZAR WAZR QI30aR  SMECKS  CT2AK PYIEEV ~ WA?BEV  SPIDDI WIGKE OHILY FGBFH NAOM HAWE
WEKAX 361 YEWA Wsae JATIBK SMECWK  DJGJH SMECAK ~ YUIEXY  SPRPT WEBATX  SMIBBY  JAZISF P NF4L KoANE
360 WEBSY VKIVL WEKTE KaKe VEANE 14X VEIKG VETED WRAR SMTTY JATGLE  DH4BW UKIBAS  KIGWN
WAFSA AEAY WIAEF WICEW  K4IKR VEJWW  JAICRR  WKEHD 228 WADQH VEICYZ  JABXM DKBNG WIACE “RCH
GIAAE wrea pLine wiMlJ WIARH K&DT WIFG JA2AAR WIHGH WIEDA =3 WanKG KIUA DLIRE WECS KM1D
GWIAHN  WAPHI FIAT wily WiPR KeLU W2aK IA2AN WISUA NLFL WiHaA WIPsy K4AEB DLYNB WIDH KNBM
KHACD WIRKP amoz WaDJZ WBZET KEEJ WaDRD KIKER w3aG G2DMR w2 RJeud WISM K4GJD EAIFD WIFR KAdM
HASU WasFR G2FSP W4BRP WLT K9CJK WAGTS KaUR WIKY HAPG WHD DKSPR WYX HSNW F2GL WOMSR  W2DL
WIAX WHAIH HBYKR WANNH  WOWM LATKE WANL K4HJE WAAUH HIEG WBHTY G3RUX wame KSOR F4BWY WATAF NIDT
WILY LEZAT PTIYS ‘W5RDA WIBN NI Wi0Wd KSUR WHUKA JAIAH wESe HBIAMO  WiCDG Kup 3KAR WAIEQT  NIMF
WoTZD AM7ANB  WaREH ] WEBFW  KSIFF WAWD SRIAG WETWX ITOAUR WwiRIC K7RLE ABHCA WB4RUA  N4COT
WTIR 456 SMTOY WTBGH 342 UAICT WSFET Kate WAXR Kigw WEDN SNIELY  WATK K2H - IAINRH YUYW N4SR
WBLKH SMEKY waTv VEIM) WOKNH KESVUR WSEDX K20F weuY JAJEMU WGP Kot JABGXP  Ayav NsG)
WONDA Gl WIEKA Z38YQ ] VEAOX WBKYS KSRA WEX KaTup WBSEY JAANNP WEEIL NADW JATRL NEBM
KZBK wasYy DLTFT VEISY WeKZS NaKG WINGD  K4GEF WAADRU  JAGEN VIR NSUR JABDNZ 312 QNPT
359 K2LWR WwazD 344 FL WiFJ WTRY NSRR WATA KAGLA WAIWIE  JASEAT  WEOAT NBVR K1JA ONSHE
K WELS! HBYIK WiWDD  WeoH QE1UZ WORF KAIR YU1AM KAUEE WIOM  NSSC K1MM AESE SMIDXC
asvT KALNA WEMUR  DJRAA I5ARS WePN WBIHXD  OEZEGL  WOTKR KAKG KaZvy WIAND SMACTG KI8T AERK 5MTARI
IBAMY RHEW WBSN LAz JAZA WYX WB7ABK  OMISR WewY KALTA 326 KBIR WENGA  WIRED Ktz DKIKD VEIAST
K3aL LUSDO WazrM DLTHZ 288 WiDY OHERA waOGK KARA KBXU WBAGNP  ATVY KaPVZ oL2aw WiBL
KaKa [7r g WaBKP KaiC K2IMY wiig 3% PYZDFR  WAJIKK  KSGO ADSN KA} wiyy KSKR Gavdl wiMLa
Kaue PASFX WoYSX KEWR KAYYL WaAUB VE3GMT  WB3EUN KSR DdzTL KMy 120 WICC K5LP Q4DYO W2FGY
®0C WINU WiDEl KAzs HEMA wWoPT AAIMM WaHL YOIAC KBOJO BJOKH LABUF WSIRG KOAC JALIWE W21
OKIFF W2AX THERAM wHIQY HePU WAAWIP  DHXP W2PPG VAL KBFYD [ ozZTvyY AFIE waby HBAG JAIRLY  WIKE
W1DK WABAA OKTADM  HAFL WABGFE  DJBRX W3IEKN KERWL DJANKA  pYrzz CXBOW WEHT K7LAY JEIMGE ~ W2RSJ
WiIFZ WENW 1509 wipa) LAK P WEMUG 530 «olUF BIAG! SMECST  DJIGG waas K?SP JRITEG  WIGOH
WIHZ WHRKP WiRLQ LASLF 398 a3AS WIIFQ NABA DKEFB W1GL [N4LK WaFH HECKO K5YCR wnLw
W2AYS wesaP DLIHH WisD NSAR HESAHA  WIOM ARSS H5AU DLIZA WIGA DKISF WATAER  HaIA KL WA
w2aT DLTHU WISP NUAY DJISLA BYRK WRCHL AmAD N8AN HBSAL WA4JFE DLIKS WBIAIO  WSHD KEWD WABKP
W20KM 354 FIRM wace NOZN DLIPY JAINY WBILG DLYCS HOOA 122zx W5UP EAINS WB2OMU KRG N4RR WADZZ
W2aM HBIMY WEEL OEILD FIes mizz WAGFR QaLeP QEIWWEB  JHICJQ  WAVT GITOE yhawy HIHME SMSBFC  WACB
W50 DLTAP HEFPL watLe oHzEC AR JATBG WBRCM  12DEX PYSATL  JATHZ WaCHR et ZAAW KAZZ SMSBRW  WiJLU
W5PQA JAIDM JAZIW WeQNA  OH2BZ JAIBIO  JABIL WOLNG 14MKN SMIRL JABAC WA JAMCQS  AXAFU ] SMEDYK . WSIPA
WEBA K3Mo KEAIM WEYA FYZPA JASADO  KIRM WOZRX ISFLN wiLaa JABAYN  WAKCJ JABCNL  424DX KF20 e WEAN
WECHV K8EC “BRQ WEDA PYIPE KINA KacL wWePAH JAZBHG  WACPZ KiKY WEAMM  JascoT KMEB WiJa WEBDL
WEHX KOAB KBECE WOFD WRADX KIYZW aLad WHUD SAZHNP  WAOTX KINY WORY KIMEM T [ WINB e,
WEKUT OKIMM  UBSWF Wor) W2aK KanJ HACEB WAIATR  JAZIKV Wiy KSGH HAUFM NIRT WHKA VD
WTPHO PYiHQ VEBAAZ  WRHLY WaLL KSYY waISY WAIHUP  JASAPL  WSLVD K5AS 22 KA DR1FW N4AH WMWY WTIUY
WIDAW  PYTHX VEIAWY  WRKN] WaKN KaXW KSLIL WASOAH  JAAFT  WEGC HEPZ K3ND DYIFD NANX WSABT NEGIO
WEEWS  WIAA ware YYEBX WIPR KTABY KOAWK yasy JATMA WEYHT HEXT ACEK K3NN PL1DA ] WBIPAB  WSLU
weJB! WIBHM  W4HR YVEBZ WAQAN  KeRJ KIOTB YUIEY JAAMS WBAD KBLIG piczal ESIN pLeul NEND WEATDH  WRNJG
WEMPW  WoFZY wag0 4B WSHE KaAR KY201 KAZR WRCFG KBST F2vX KSKLA EAAMY NIRT Yioa weplo
WERT WaTQaQ WaONM WOCF N4TO LAYCE 2 KAEWG WHAG KMFL GIMCS KEAAW JNMOYY  OHIFS




WIECH
WIGKJS
waal
W7LGa
WrPsQ
WEBQOH
WesC
WoKZV
WALGTA
WALDAN
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WANOK
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JA1ATF
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AHTEMJ
K1HDO
KAJLD
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5MBAJA
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K4JEZ
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MEDSK
SLukg
VE4SN
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wavww
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WEBWAD
WDSHRX

EABET
LJ3PRT
HSFUy
KAtA
N2us
ONLGP
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WAWAQ
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WB4HSA
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HBOTE
2AOX
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KGm
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N4BAA
NBAVK
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HRYG
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AXBM
DESDP
DKBXC
EA3JJ
GMAKHE
JATAFF
JAIBFF
JHIXUP
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HEQEW
NiBHG
NENO

SMILGC
SMeAYM
SMTCMY
VEIKOY
W1JNN
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WALIDB
WBIEFQ

.

AK1E
ALYBL
IPT
JAINTK
JR3ARY
KLTIF
NGRE
NYAIF
QESSPW
FY10FF
PYazH
VEIBWP
VELAFD
WASYZN

TUITUX
oo
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KCSCR
KJBN
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WZKVA
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VPOAD
WICUH
W2AAN
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WAVG
WHhRPK
WIHK)
WiMcu
WTOC
WIFWM
WALICE
WASTOD
WABBXY
WB4BBH
WESUAC
WLHHRD
WD4IKI
WOSIFM
WS4E

SM5C8s

WYFLD

[uBHX
DLAFW
HGIE

MN4DDK
NB7Q
VERIGY
VERRY
WASS043
TEBAAQC

1
RCAPX

NTDG
NEDOK
SRYAX
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WD4KRK
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TAZTR
SMIGCP
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KARW
VIHOF
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ARIL
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JE1GEI
KE4MM

WISEN
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DFUMB
JEXAE

KABIUM
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4

HAIGH
wacwyY

HEIBNX
JHBAUE
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H4VF
YE1UNB
VETBSM
WaaKUH
WBBEZHT
XEIVIC
AL

DLIFBQ
HASKKN
JARBED
RUTS
KLY
KEGKE
KTEFB
KEETD
KOBMS
YEIMFZ
VISAN
WHGMS
WalH
WB2FTK
YUIOHF

YLAWW
YVIBAF

waauig
WISELS
YH2RVE

HBOCSA
JEICYH
JHIMTR
JN1GAK
JPTEIR
JASAPG
JHTLWIN
KI5IN

KA4SPL
KA9ERV

K41
FCEDA
worH
EM1R
K820

SMBKOK
WEMJY
WHKS

WaFI

WBIOJE
YUSTLT

LFIER
Dtax
DJIXT
DLIEAP
GIFVC
GALDS
HBIAAK
IVJW
JMCLW
LIZEBZ
JA3LGE
SABCKD
JATRE!
JHEGTE
HINTS
K1vE)
K2EUH
waKYl

KPAEQG
KEaY
NTADL
WESQEY
WOnID

K82G
VESIMO
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KAZZYN
KBaxXN
N0
N4BZL

ERGCE
QHZIAS
SMBL

RE7VA
FRIBP
JATIND
YuzlA
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KESFI
NOCHN
WAALOG
WEATAL
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EAINZ
SATOVF
HivuT
K4Y1
VEAMG
WoLIH

KewTD
LZIKGE
HBAAGH

DLEKAT
JK1SAL

SAZGUT
JF2ZKBK

WBSDET
TUICH

EL
DLTHK

EA4AXW
Jabez
HA1X
KCIEN
KGal
SMEKRE
VELILP
YEAADA
WASGYG
WH2GYS
28T

I

Ada2p
DLIKAI
EASGD
HIGWT
12PTE
HSHTF
RBoYW
KF4YH
HEAFY
OEIEUW
OKTAWH
BKIGG
SPTAW
THCK
WEFG
WEEY
WAIDVE

118

AGIV
HASRE

Hapay

WITR

WEIAZ

NDeF

N2EDF

WEERVE
YUAUJK

ICH
DJsDT
JKIPWQ

RKTY
NZRE
WIED
WaJFL
WDEAFJ
WHIYMO

HKINBB
QAHIOW
VEIHYS
SYSWG
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GMAKLO
HERCJX
KHAR
HAZIMM

JIAGE
KBIOG
NGCOG
NEETT
1YL
VE2BLUW
WASCK]
ZDeRH

DKOET
JAZNJE
WI0GL
WAV
WARCYY
WaAHT
WBSNAA
WORCDU .
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G4HYR
AHZCFD
KASFUU
RASEIM
Nw4L
QH2SY
SMEMNB
WETTK
WEUE
NAMMY

WeYny
WASAFS

T RE1EAQ
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HEYANY
SEEIAG
KAy
REHHZ
HA4EMA
KBIQU

SMSCAH
SMEFNU
WIQN
WALYN

168

OLTMAT
FG6FCZ
GAFGT
CidMVA
GHRSD
HK3ISC
KFOXD
RAZCOT
HE4YT
KK
Ks8G
KAl
LA4D
NTEUP
W4LE!
WEKWK
WEQZY
YUIHAM

$HUIHFN
HEANEL
JAISIC

¥E10D
AEZADY

153

Abdan
BFTJH
DJSKB
DLANBL
HEYAP
JI1EEA
JREMWZ

WARNG
HWBILHY
WHEMJK
WETRQG
wees.p
WOSROM
SWDSJPE

148

KB1ER
KM3G
KQup
LAAXX
NEAUB
NYDPDK
ZEISKS
WSHTG
WBETXG

ALTX
K4BXL
KDaW
KE1E
WIFDR
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AF2Y
EAGHY
xOTG
WE2EMGC
WE2BNH
AZAEQ

WABQVC
T
DFBAT

GMASID
JGIHUG
PT2GG
W5BLC
AXAN
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DLIME
JAIBAG
JHICKP
JIBMRW
H4DHY
Lialee]
WAIBWE
WDIHMG

142

FAFEQ
FHTET
K&FD
HKBE
WIKKR
WAKIK
WAST.IM
WRICEY
ZSGANL
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OFEPK
HBUCND
HEBOE
JRIWXA
KBREXD
KDBNR
NZAEW
N7EN
DEPHI
GEIGHE
PSPER
TEEML
ViAILEZ

WIBFK
YusGac

DL48BH
JHTGFO
KACYY
Kizp

KT9P
N4HED
YUIDIR
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DKISL
FaGEH
JH1EFA
JATDYM
KIAPM
NTIE
WIWKB
TOXW
wilD
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DJSPE

SMIBSE
WEEKG
YU1BEF

F30J
JapMm
JLIBYZ

XrIPF
KAsIW
wpsl
KEQY
H4IQ
YEIMJC
vzl
WAMATS-

WEHY
WEIK
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DLAKG
HESCPZ
HBOCMZ

KAIGAG
«NED

SMILPY
VEINBE
WIFOV
WoDKL
WP
WHEGMM
WEMWRL

2

JIAZMWA
JARGOD
KSHX
BASGDY
RAIGIK
KIBB
KM5J
KMN1M
koH
KU24
SMSMEL
VE3AT)
Waovy
WBRKDY
WDBRTW
¥UZAGL

OLEFI
FHHKD
a5Tw
HLAXM
JATIAR
JAJGIY
®BASH
EATHUS
EBGPY
KOAME
NSDF
NEDGJ
QE2KGM

FABJRW
FIZBG
SMAASI
VEZILE
YIWZEGR
VIH4YVZ
WAIFBE
WAIIIA
WD4FYHR
WDAKXM
ADSETI
YIRLAW
YUZAID

TU3LFS
YUSGL
5REAL

128

AA4FL
JRAR
JN1JAN
JI3MZY
K4l
Kapvy
KAZDYE
KAJIEA
EALGMG
EAGNOR
HAQFGOD
KBIK
KEBOCN
KCARH
KPaFQ
ki
KXY
HIBVZ
DRICFE
SPTENY
VEGIT
VEAMT
VEMDYX
WP
waswu
WTIHC
WASGLY
WR2AME
WBSTON

NB2T
QEIWHS
FTTAQ
SMTKIL
WKDD
WANKC
WIPEW
WABAZM
WAHOL
WB1ATZ
WBIEDY
WRAEGK
WBAJRL
WRAIRX
WBgvIU
WhAW
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AGHZ
(L28AD
(LAGT
Kascy
KadIFX
KARGOM

1k9AUC
JEAAFY
ARTHKO
N2CYH
NAZL
NBCUB
PYTIY
SMEMSS
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DF4IE
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bBLISA
TKPCAL
JAMICO
JATRE
JABIES
K45WN
BMBNLS
FEZAGTY
WAHHY
WAIKEA
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OLSNG
NIBIA
QESROK
WIHHG
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WaDH
WAUCF
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K4WQB
KAZLGL

KB4EQR
N1ALL
SHBLX
<IN4LD
WB2SGE
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DLANAC
JALSIM
JENLZR
AAGEYY
Japgea
KX
KADEGE
KETP

KSeY
LAJDCA

WENN
WAONE
WAGMRU
WB22RAW
TVIBNI

WIANR
WY
WNOSL
WeSLY
WInG
WY
WAZRCS
VABLUE
ABUDR

WATCEM
WASRUD
WE2IPX
WEEBWP




EF4Y|

BRTIY
BlLiMo
DbL2YBU
EABAGF

E12DJd
EL2ED
FHDRS
FaHMJ
HATUL
HBHALZ
HBOAWS
HBIBPD
HBOBPY
HBICDK
JBLT
JAIFRY
JAZKFi
JadDHR
KILPS
K1GPM
Lo dl)
HAYYK
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KA1BPJ
HAICN]
KAICPN
KATLIX
HAIVE

KSUNPIPJ2
KEQ

TKAZZE
KATYR
KA2CHQ
KAZIA
KA7A

KASCOM
KAGHAL
KEHW
¥BZB
KC2PG

DFIXG
DLAKHT
QLAFAX
F3HGR

WEGZ

PYZCK

W2RXA
WAEX.
ZLAHY
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VKBRD

Wagvm
WaBF

359

GSVT
1samMy
K4HEF
VESMS
WTPHO
AX40K

B

EN2BW
avy

K30X
LUSDAH
PASHED

WECHY

FIRM

WHGKK
WaLy
WiaH
WALMX
WEBAF

2

{SUA
KSECE
WAPDL
WEBEY

WAMPW
WavEX
WKL

4
KECFU
PY4SKL

VK4OM
WIAFF

(L300

KILKA
HP4CK
EMSAZD
WaxM
W4BRE
wsaoy
YYSAHR
YYSEBU

WBKET
YieTd

Ixnad
LCK
JALIRK

K8JR
KINN

KTBEK
KIEN
NssC
SM2EKM
VETHP
WiwbD

ZLIAMN
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DJ2Tt
DJZYL
INTCX
DJSAG
DLam
JAIDFQ
JANFP
KACEF
K4MEZ
KIO%KE
KUt

KBPPY
KOPAG

JAZAPA
JABIXM

KIHMB
NENW

WH2EMJ
08

DF1DB
DLAGW
EAALD
EATLQ
JALIWP
K1Zsl
KIuA
KEMA
KOHOM
EAKP
KF20

W2ET
WwiMlig
WBKNH
WALDRU
weiDQc
ZL1BIL

WrRCT

wacy
WALHDD
WB2CEt

o

BATFD
13DHN
JATFHK
KeEDA
easy
HASY
KATAUH
L]

KzZaY
N4AVB
NSAI
ONSHU
PY20B
SMAMC
WIHXF
WazI
WD
WEXH
WAIURY
WAIVEE
WA4DAN
WESSKQ
WDBAHS

KaZzo
KIBB

KAUAA

KBZXS

KBIKW
KE4E

NDTO
SM7E0L
VPcP
WIDCR
WASHFN
WB4GNT
WESHIP

m

AD1S
I5EFQ

JAIESE
JAJKWS
JABEL
KALNQ
KIRLS
KBZAZ

KBSFU
KOSIW

AAACI

AkdS
ORS00
KapCZ
KaviR
HeBIL
KATEX,
KB4l
KBSEL
KKIO
NTAGO
PYSWEO
WaoL
WAWMQ

KP4AM
KvaR
ND5N
wiGLw
W25M
WEBWG
waMus
WBSCBJ
WBONKH
YVACFA
ZL1AMO
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Aral
(KSBH
DLIEY

WAZMXW
WASVGY
WHSTED
weaaay

m

DEIKK
GIVAF
HBSNU
HBUP
KiMz
K2ENT
K2SGH
KAUAK
KEASE
K3CDM
KIMFI
L0

KB2VK
RBIKV
KEQIS
RCrT

KB2U

NABCY
NSAFR
NEAFL
HF4A
SMEVES
SMECTR
VEIMY
W2BHK
WIDE

WAUXC
WABEKA

WasNOY
WEOAWL

ACAH
DF/MM
DJaUM
ISHOR

JHIDAE
JASANP

DAIDC
JR1BLX
JARIYP
K2ARQ
KIZUF
®a0K,
KEGG
HCADY
KF4M
KHSJEB
LUTMAJ
NAFKZ
CEIKTA
W5sQ
WALET
WadrHQ
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KiKTB
KBSON
KCAIT
LUAMEE
WEOK
WESWM
WaBA
WBAFCGP
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GEBEAT
DLSBAN
1T86.CQ
JAIOND
JA3BG
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SMTHGW

WERNZ
WG
WROKL
WAIVTW
WAMGKT
ViASPJR
WB2SZH
WBISYF
ZL1B0Q
Z56FY

m
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Ll 4
JASHUG
SAIMKZ
JHENYK
KaQy
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GHIAA
WSERY
WBSCRG
F2

DLeCcq
JH5EQO
K4DDB
KAXQ
KFaL
NE0J

wesRaw -
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LH1AV
GAFEU
JAZIG
K1AB
¥2PLF
K5H
KSTSQ
KBZTT
KRCL
WZ
KASW
KMEK
Niap|
N4UY
N3¥XR

HASC
VEJIFEA
VORCW
wall
WAICE
WALLFN
WABGKW

WESFCR
e
ALYS

DFTBZ
oLawL
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JAZFLWJ
JAGNG
KAUEE
KBTSU
KGTE!
H4CID
NEQR
SMERGG
WECF
WAIPEL
WAACNZ
WATEPQ
WDV
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DEMC
DEIAG
AHTKRAG
JASFDJ
JADFEL
K500
KBZUH
KBx
NiGB
NTASL
VEIDOU
VEIDWJ
WIGELU
WANDJ
WAAVEK
WBSJBH
XETMDX

DE4ZL
DFSRM
1372P
JLINGOD
KKK
KATHRD
KBBEY
KCANY
NBBAK
NOACA
HIAVY
NESR
NLTP
YEInIE
YEAlS
W2PD
WIEYF
WaOMY
WAPKM
WSJIK
WESM
WEGYM
Wavsa
WAZBGE
WATOYL
WRITKY
WEANFO
WBAMSY
woey
WDYFQE
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DFIAD
DFEZF
JATAWT
JHEGWW
KDEXY
N7BES
MBATH
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HPBECA
VE4SW
WHGE
WATWGE
WB5LZG
WDECZA
XEINF
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HIIK
KTEG
KE

NSUSK
NZAKQ

WiKHQ
WESYH

WAAHNL
Wagv
WRACG)
WGV
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o] -3 44
ST
aMov
JALGXS
KBEFS

N4TJ
HAK

PT7AZ
SMBHYL
WIBAL

CTIBM
kAHLG
RIHLW
N1YL
MEHL
NTAGY
NPSS
FYZWT
W1Ga
WBLHSA
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WALYOM
WoelC

WALJKK
WDOBBL
WDersJ
MEIMD
ZPSMJY

EARKF

220X
2wz

WAZMTR
VIASBER
WORCFT

EPEICY

Kw
WH2KCE
246

QH1FS
PR1BK
WasswW
WEHTEG

AT

820
KBSPC
KE2%
WAZIGK
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KaHAY
VOICA
IPSIAL

2453
£ATBLO

KELHX
WDXY

DlaMH
KBSED
KD2GE
KKaG
YE4Ad
WaaQav
WAIAZL

DFITN

(Lot
Kv2y
N4ADS
NAGFL
WBAYZL

EfgET
FRGPQ
JFIEZH
KIFWF
Kawow

KOV
VKENL

GMaKHE
JITMNT
JITHS
JAIBXF
JRIRAY
KIKOE
k4L

EA3BDE

IBISL
KSRPC

CE2DAQR
JGIFVE
WHKZIW
WASFEN
LEviE:d
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W2avX
welxz -

213

K4ICH
KB25T
KDATS
LXTF}
NzAWM
SMRIOO
TREOX
WEMEL
WBAHPS
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OJTEY

NBBDM

WEEHRK

WAIGYY

208

JHZRWP
KSHKG
K2UF
LASTCA
MGET
NLMD
AL18UR
VETJL
W3DCT
WARDOK
WA
WR4Y
251D
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ADTE
DJIDX
FEBYY
FiGUa
KWWY

BABDEBM
KBBLN
Kaasv

GARIT
JAIRCO

K3RV
K5HUI
KaAR
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KD7CL
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€7D

HIAHN
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V2ZaD

WENAT

WAZGEA
WBANGY
WEARNY
WEAUIC

WDRAXF
WMA0

DJTHN

CX4HS
DF4FQ
DLSHN
EADAM
1IZEOW
K2VAM
KAKY1
KIGR
KINW
KBaAW
KO4GR
KG4IH
KUAT
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KD4NI

KMEN
BRIU

WIINN
198

OK1IN
KOaXK
NZAIR |
WAZWIL

DLIEY
E&1BDE
KCRAL

FY1ACC
WERIC
WALZHK

FAIAWQ
WIKVA

WASQHN
WDIEWT

TYYBAMW
IPERG

EABGB
JHSAUE
kX7J
WeDs

3

MGHW
JRTCOO

WBGTE

JITWLL
Kspes
RGax
LASEM
NSGHN

HEKT
NEHC
w1JCl

187
KOIWGQ

KEBFI
NeJv
waltl
WBTQEQ

DFIFR
DSTAX
JF2KBR
KaPwG
SMELE
VESAEC
wWaacLL

138

JARGPE
KATDLC
NBASY
NEBLD
YF10C
WAITWMS
AT

JREPGE
K8JCK
KABDGX
NOAN
QITKY
WIARK
WATWWH
V/ABECN
WE4PRX

KEgyw
KF4YH
KM1R
WGYMH
WASYOG
WARVBW
‘wpasolL
XETMMD
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GEACNT
EMGR
HIZAMF
JATAEE
KASBWU
MBATT
KBEKA
KC4CY
BCTXE
HDSvU
NEAMA
QE1BKW
WEJAZ
WIBNH
WETKD
WAZMJIA
WBAZAM

WEAKAI
MBsZHT

DESCL

KCSMO
NAAQIA
PYZDDM
4X4LH

1me
DJIVM

ND7R
NvVag

D
WALYWR

Lia

HIUPD
MTCTY
WENWS
WEDFT

1

EABMH
8wy
JR1EAI
NIAFY
VEIBTGM4
WASNQJ
WaITET
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IK1AAW
Koasa
NEFT
WIDYT
WB1GGQ
WHEMC
YUarR

WDSIFX
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DHSBAE
EATAYQ
JAIWAE
KAZA

KKEC
ZB2GA

JE2SPR
KULIN

HBBEB
WASIVA
WASSOG
210

i

EAICCN
G4HVA
Ra2HHW
K2y
MNX4B
WERFSW
WINBE
WITZN

WPAD



WBIWN
WEEMW
WEDGELS
XFAMDX
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WASVDC
HE2AQ
Z83TL

AALAM
KIGNC
KAZHM
QEISKS
WicH
WAKHE

148

DRBAY
DKING
EC4RIR
KAGUM
KBl
KEBHW

KCBOH
TU4AT
WALAFA
WBIMZ|
Woare

147
DUBTK
DLAGU
K26HV
KBCIN
KBSIA
148
SMSECT
NBZ
WAZRNE
s
KAZIMM
WIRBE
YHIBNS
SMZHE
144
NECXX
WawYemY
WATACN
1“3
DLANN
JTASO
JAIDOT
KI8T
YEIBRG
142

JATNQI
JHAKMA

JL-Tel 3

KMTE
KRIT

N2EGR
N4HRZ
PA3AAN
WaLst
KE1JFF

WSVND
WaNoL
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CT4VP
GIEGS

WAZETT

waicey
WESAMZ
WDeGIG
UL
ZPSRAB

AD4E

EA
HESBKT

K1BPN
KB4QR
KBRFY
KD4WE

NZATT
NSATW
NIEW
Q37K
FT2PPP
WItCF
WIAMO
WIM

NISD
VBSHAF
WBROK
WAIBIM
WAIHOL
WALPMF
WATTZE
WRBA4JAL
WBEEMM

124
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EISEK
K?SPL
KAZEAL
KP4EQG
SMILPY
WEBNUG
WEBEWFA

2

OL2BAD
EATDGO
GAXLB
BAQE
JFZAIV

SPEDVP
WEUXA

EAJCSK
KSPNR

YEIWAVED

WraN
WDsOoT

JATHYF
KGitF
QKIKEX
WOy
YS8HH
119

BF4NR

DFEGQ
KG33J
NA4J
W5S0D

118

JAAUCE
HAYEH
KAGFYZ
KJ28
DEANIK
SMELPC
WIRYE
WALGT

1T

DH2EAJ
Kan
YUSTIA
dk2nz

118

DFOSP
QESELG
TINAAAG
WIsaG

CRECT
SLIVES
Buszo
EATFP

KA5LC
KGTFS.
WTPLK
WASHMU
WB2RJH

KIsG

ND3G

WEIFW

WABCEN
WB2RKM
Wi4R
101

DRSS

JATUVE
KINFE
KiZLa
KA1DIM
KABEZL
REsYC
KRN
KBy
KEXR
KD5AQ
KE4TW
KEYKK
KY81
KSBQ
NBDEQ
TGYHH
TIZKD
V2N
VDX
VERAQQ
VEBMT

CESCFR

EASBNX
EL2ED
GAMUW

IK1AQD
JHAOPU
K2ROFP
KATBT
KIDWS
KATHBY
KA1WY
KASHSA
KB2C
KBz

KCIBC
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KQ1R
KREB

KS6M
KS2CIKH2
Lu1ABT
N3GRR
NAGKE
QE3WGS
OKITMF

PRICPK
VK4BJD

VQERS
WIKVM
wigJl
WaDCL
wauic

WAITUC
WABJOA
WaIOQT

GWAOFD
JGTMM

KABK

KA1EKR
KA1GLA
¥ASHO}
KABFFO

KATDDG
KATNLE
KABGKA

KABAAA
KAIDGS
KBICH
KBIN
KBISW

-HOCALA

WETBWZ
WBTQJF
WaavmMv
WBISJG
WDMAFY
whaG)
woscoa
WDIAYN
WDODYR
WOOFSA
WM
WS4R

HISIM

s
WIKNI
e

HEGA
Naww

a4
Kamm
H3
DLEEN
WaAH
a2
KIFN
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K2FL
K4PH

QONSNT
WIDA
WaPT
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BJ2BW
KSUR
N4RJ

DLAAN
JA1JRK

®4X0
KOMFS
OZILD

SMAIEVH
SMaAU
wanwQ

wazm
Wowp
WABTLA

AABAA
JAIFYC
NaRA
wWiNG
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JATELY
JFIPJK
JABEAT
JARIL
Kacw

wavg
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JATMCU
JRIFYS
KBZH
N2Kw
VESCKF
Waaw

JAIGTF
JH1IFS
REH
N4MM
OzIvY
SM5AGD
WaawW
WDSAH
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K&lQ

15X
JI1QPU
N4KG
WIFZ
WiGL
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JETIKL
K5AG
WIEVW
wWaws
WhZBA
o4

JALTWP

K2BIT
Kaua

K4SE
Ko
KBIKa

JRIERE
E4KUZ

TN
OZICTK

WakQD
WaRY

288

JATEMX
JAZMGE
JAIMNP
HBDT
KELIG

284

JATFNA
nat
N3aC
THIRVE

AMAR
DJ4XA
NSFW
NeMU

SM7FDO
WAESXQ

DF3SV
K2AGJ
%113
WAADAN

JAIPXH

DKSAD
Kilo

WIAB

AAIM
DLTLY
JasBYU
KBAC

KERK
KG@2A

WAZHZR
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Nall
NNZQ
SMBCMU
VEYAAQ
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AESU
Alg
SADY
JASPUL
KIEFI
KatL
KeTI
SMBAYM
W3oDng
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DF3A
DHXP
SETKKY
JARTK
KAITY
KBICF
QHBAD
QZ7OP
TMECCE
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AEDR
JAIEF

WAINGL
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DLIRK
Fay
JA1OXY
SMBDIZ
W5SI
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BLIKS
JAsYA
JH78DS
KOZe
W4BV
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Wein
WINLD
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ADIC
AGAS.
JAZGBOD
4ABDNV
kAW
SLoas
SMTBYP
WI1RR
WIEYE
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AJIH

13HDH
JAIGO.
JATHGY
KI8T
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SMEDYK
WAOEL
WEGKM
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JATHMZ
KRG
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NaJ
WIHAZ
WAZCBB
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K4l

E9A
SM3BRW

WiKSZ
WBCEU
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AAKA
DLSFF
F&ELD
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KOXN
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AFEM
KARE
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IGIHND
R2PH

KZ8Y
PARLOY
VEIIPR
WIBFT
WBCY
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AABODP
G3KDB

KA2DIV
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N3RL
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KF8D
NIUN
N4KE
SMBCCM
YEIBIX
WEQG
wepy
WETMD
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KEIP
WALQBHK

uE

FAZADY
KSFNQ
SMADXC
UW3IDR
VEewe
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{4AND
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WADZZ
WAJFE
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DLINE
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JATCOE
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KIRDG
UHIKRS
AOZIFAD
wall
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N5AW
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RC2X
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e
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YVsHUJ K2R AKET WEFN 162 VESGHW DK1RY TaML SMAKMG EIBTL oLasas JHTUKB NIAXE WRERIKZ WBEZSS
o7 KBSEP JATHVA JAIOVF WIMYG DKEN VEZHVI SMBECCT Qs KASGEX MNAAA SWDBCRY
Fuil ) «B2aBS KREY WBZFFY KiEM 153 HN4AST WEBFDQ WB1ATZ iz ISNQK N¥DGZ NSFN itz
RHAWT KVEY i LA4AT WB4CSK KABIYE WTKS WHIYOW JRECET NA2IK QESSPW 100
KNaB FARE NIK# N9 ‘WBaYJIF P29J% FUEFHX 138 KSJI HASRPI NATY CKI1DEY AGIS
1ANLT JalJey ‘WNETO 0L7ux PYEFH ‘WDEEJE 12GXS5 148 1% HB&CDZ LA4DM NEAG OR2IT GTIYH ACBH
WEMUS JASMG WA KAMFY SM5BDV 181 M9TQH ARG MNIHA, SM5MEL SMTKNW FAIDEG FEASAMR AKIE
YIBGMH HBAOM WITMCSE KaPxG WIPLI hrl) JEIFVT KAKKG COPY TIKAUA QZIHET YEIDIT SMEBNJK ASDKO DLEEK
KKaP WISN Wa4DMQ JHEYS JATIKQ KNEM WBNE JNQEP PTROWR in WEB4FNH WEAVD HERAUT GACWW
k1l KR WBIPXA 180 E&LNZ LB1GB KTLAY ‘NB4STU XETMD KMIG VEGCNY WBEZPD 121N HESCOC
S (£] Kaora N9ER LASCE SMAASL AKTY 1a7 WERSLM JATEIA HIKBBEK
JRTAWZ WAMLA 250 JHANN QY1 SMAEMO WE3BVL 4T 138 ATBYK ik Jaisl WDBEIG AT JARIAG
WITN EASAR HRIF PWESWM WARGUD WATH, AFIE KIMKP KIHPY
WANGA 208 ABSG JAINT KaWIR 178 WARVBW 152 SM5CEE waal ‘NDBKZS JAIQZC H4ERM 1T4GH 14 KAYYX KTDBEY
[F1B4] JASFHE wWBIMSY LEZAX S8 . NEOOJ DLILY KASGHJ kEID
F1ld DFACY FAZHW K403 DHBEW kg EALANW 148 MIWDS i YUZGH OHIFS NLIEAM A ®p21D KEALO
OLTXE JATWPX WiTVF m WIHZL EIRGG SMTEL FYR2ER FEHLS PFIFR KBIAN [2:340]
JASSHX JAZIRG JE1IMM WAEVIP AFaR GIGHY JF1ERHF SMEBSE DKELUR 20 VELADG JEATB DKOKD KCBCD KeHOwW
KASB SAZEGM 109 ABER KF2F HE9EF JHFBCO WARTAH PLIVY WSDH JHTCHI DL KD3A KRG
xta kTWA Kels DJIND 12 NaDod KSFUY WhEav FeHKD LFSOR WASMAM  K3WS HAMWI KM1G KAICTC
KaAYK KF&O DFTKG SMAIKL KAZUR ZL1AMO i34 G050 i8Sk KraLy HAZMQ KETP KA4QZ]
DKAKG KHRG KG4F KAMG 178 JALIND KBEFS KaNA RITTAL 110 KIQKA IK1CT KBRE KASTAE
H3QIA kAL KT4F Kapn KBZEN 159 KD6DW 145 nFup KaIM KMSE AIEZR = KBIW
RC8JIH Wpsd NEJM KJ2H FHYBP N3AXD wlzc 20WM RGAHN 119 DF4ZF KBIFK HJ1FEK KUBS KF3L
KMIL WIT4T NAZM WEVSZ HEBYCED SMTIZL GEEBR SMSFUG WwWEMUG JAIKALS XS QLABAS KBl AKIWOG KWwad K540
CRZSW NGEW WBATTY U2 WeOB EABDXY WETE WiAIQ H1BAX KT2G DLawWW KBeRH ~MIMGP KY5B KhG
SMEING 04 HYAGAR 42401 NEN 2R WHEPKE (L1} KE1X HHAX WARC GATVE KC4GA SAZICT LASKY KIBG
Sl W7Zn in HQGE HAITS Kstd JHZAMU N4FF kMTZ
Hn ALBY YEZCU 1% 158 151 JALIAT 133 WaxL 113 14YND KWIN JRIFKB NBBZK [Nl ]
DaTd W2EWX ki ACHs WANZR JFIRDG LAICCA JHACNM NCSF KR
JHIOXY EATXC WEHN RFSFM YEINL ARZF ARAO 143 CTIAIW W3HFN DESZP JR1AHH H4AVE R1ECD NGB Krat
IA2FYP HIXA waee G4EWP 1aviw ‘SNDBIXE JATAAT DFSHE GAVTET WHPEL JAICHN JI2BEZ NBBG HBFT KITMF LATPEA
JEISAE BddrS HMRUGE JAEMHB K82TT JATSJV FANURIY SHIAFAF JAIVDY JATHKO JABNSR PARIRW KIHIM PYIAJK NSV
KNS KEIMM WANXZ KFiG %7 17 JAHRI JR2GCW WAVGK K2MR 125 K54G K4TIQ FY1EAN KINW ARG NEDAZ
NEFT Khay WELEN Nied LAZKD E3EW JRGAPX ZSBECH kayDLe LAADCA KASFXX Pravd KAJEPS SMIKHN N&ou
LEIEUQ EMIY WENWS LAUNG HZ1AB “5PR JHBGE LAIIE AFaT WNREN [ HMBKRE KARAYN YETLIF NTDM
KE1Y WTIT 137 OHIRF ROSCA KEVNJ KIKOB 141 SMTEJH [tR=10] WIKE KRAZ KABGS] WIAEL NOBKT
fatd YEWWE WHRKA PYEBO N7RU HEUTL K1VJH W1BET 0LEMBS FUIAST NiCM mns KFiK WSNDX NFSP
W2G0H Alaz YESFEA NTTT LI1ko2 KASY F8FEQ tWTOD EMEBK YUZLAW NERW Ko™ WiJE NNEH
ADNE WARELK 199 DIKANG WRGA NKAL HBEWI BZUT ZSBANL HBICMZ QALR S KTV WiBt NOAN
DJ2GW EAIBEN WNaH 148 VLG KCA% JHICKP JAIEMQ mr OKICWG  DFRE NOETH WTILE OKIALG
HEIBTX s s 3 OKamB JAIBFF WELKJL W5 HEVe WiA4PSF 132 K4HTY OETRY DKIGF HTAWG WB4DNL OK1Ze
JAIFGB GM3PFE JAIIND AXBAG EA3GTI WBINDY WiRIR KE5MC DLSTY FAJBFH FRCIL PPEGA WDBARX C21DKG
JA20C DFZHL K1ITS KEMW GAFFO WETYP I Aknp KEGF KQzG SKIGG HK1DBC SMRLIR WAL OZ18HQ
KAIDCS JASKSD WEGAX KAZHMY 178 ORE 187 WSLND JHEALE Kai NA4K YEALAY SAUTZ WK PAIBWQ
DHS0Z KT5P KNIy YWATHXL EAIXC JHTGUD KAgFYL WA W3ANR JN1GOK WHSE 101 VEIIAY
EMILGO 11w+ NY4H AKEO 158 AFIU WE4BBH HBICGND JARSOD KOBNR WB2ENW  KEIQWP VHMND WIABWU
SMBACO klag i} OifHAE LM ARSY XE1WV LAAXX KASIA kD tie XE1Q% JAADHR WeRoY Al WIEBK
wE18x! KM1E DA KGON SMBEDAC NigW N1CWL KRAF YZISN JHMHWP WIHG EAABY W4oMQ
ViEANS KxXT 9L 185 K2t SM5MNB 185G NZ4Y WEMD KYBY JAIHZT KFET WAIGCS GAREZ VHWKQ
1 ALYW KEB9RM WiZw CHIBEN W2ELH kAFWF w0 KVEG WABPES HANGEE WX
om PY200 "y N&HR ddy 167 WS AnsY FAZBWS 13 WHEFWQ KeAG LAALAA WasHop HBQAP WESK
W2ARQ VETDX KUY WarNch AABEE SMBKRN WEEVSK KiLTPI DoHG LASES 2820 SATGEY WaGHJ
HE30DD L2568 K4xl K2 NEHC aH ARAMN AF2A0| N&OJ EASEEE LZKK JH1IZR wauLy
MEPE L 148 NU4N WEAN 1h DLIHBT 140 PspaT ONTCK FEEVS MBAXA mn3 JE2LOX WAZASQ
SMSLPC 02 40 PTRAGZ WIKHD EASAQS JHFOL 125 HEX1BAU OKIOTO JHTGPO WASFWG
iwoy SMsAMY JATXBG HT GG BL5GAR HKASA 116 JAISIC ONEXF G HIGHY WBIAGR
Ho AI3F 196 OR1ABA SMACOW 146 JABGRR JATLKS JHTAKT Ky DLISN JITEEA DZ4ZU DLAGRR rESPPW WEIQE
DF2e1 WaWG YE1BWP LAYXE HIPY K&l NAFC JAIOWF OL5BAY SAIHGE W1RLG DLSKAT HAIDEB WDSELS
JKIOPL DFHER WdAAY WEIWRY wWiGKd HEND NIl HRLFL PAIRBKZ NOTK JE1BGE EATALA JHEXSA WIKZK GSNEZWS  KAIEMOQ WDEDUG
JHBIVQ OJRLG WB2ZFXK WAIF Kk91 LINSRR KIWGEH WHCAE KAPB JAIVMA JATAT) WABSOG HKIMY KASCYC WWMAZ
NBOW PRI0! 184 WBBOTX L21YE QEHHF RIEG 13 KEEID PaZALY KAIRE WABQDY QR KB2C8 FSIKU
NNew rikiarp 19% WK BM7IDF WIYAQ kAN 130 KBUXG ZL1BEK KORKK Wa2weU JEZEBF KDac EXLN]
BH2VD avog FRMEY Rals WRANZ WreE KBSER AGSK KNTB KERY WDBKZS KiNH KDaPp FU1GE
SMBEQG KT HB2G GAGIR KCEM E1GW DLoEY KT2C 114 Neznmu 2L3AGI K20N RiG
WaLy KiarQ ‘WAZCDD NAd 115 185 165 KRes KKBT HJIAFY VEARF NSRE E3AfM KS5D
KSEM WALIBK RSB JABIGY VEIMZ DFgVE QESROK 105 KATAE KTea
Fert) MEUH 183 AAEY KE2C GdMVA LIAYLANS  VETAWM SJAIDOT Wi¥YRO FEGOY OZICAR HASIFF KYaw
SMSBZE . 1¥4 AKSB N3ST JAETF N4 W2AQ KKt - WALPY JATWAE BM4AFZC AHIN KARCPA N4EM
REE 4 WI1ENE SFAAUA 40P KIiHDO WEAR NIACE WeABY HASDXE YEI1BNN QF4zL LAJIBA MAEVT
KBS WBASH JAIBAR H4TJ HeaBN3 164 KeHLR W4ARHZ 138 SMSFNU VibNLG HSLN W2yLP i K te NIBGS H40ON
OH1AA WOAN KAIN VESAJF HIBLC K2Qq WHGIZ WELAEX WANIWG 0OI5UR WDHHY FATBZN NACCs NACPG
GZ1BUR INSRTD OHIFS §30r v] JHILME A0S KAAHWG WEOHM AlgD WIKEE WEite VIESWE YOSEK EAHIR NFSL NEATA
1AW INALYZF WTX JAEUDM ONTTM KF5K WEENT NKEED WG4B Yu2DCD FaIFE HIBVYM NBAFY
WwooBEBl 182 KEPC FAZCHM NBAXY WEVKQ 8JRR 120 RE{XF 13 GAWTY OKIve NF4E
08 143 wealyY WSILW PaABOX Wl K4PR 108 IBYRAK CKCFK FALASE
e AYMC RAa)MZ WENE WBNOY HARGNF KeHA AASF 124 DLAGE GNP PPIFFM PPENY
oL2HD JETHKW I4EAT KATRDA WIOGL WAANEU SMEKCQK GalJW KBS FBENN JHINRV SESLGET SMEBIH
K190 ARAQ2 HEBA NITZ KBITN 163 WABYTM Wilo JH1EBUY NDOF SLmz1 HALQR K#HRF WIHUE WINW
AFBD TINSNW YEMCY KFBN 14 WRIGO0 Kais) VEIMF2Z TIEBGA HEICSA KABIC WIGE WECKR
Hr nJ2ey VE2EAR IWBKMC KJ20 SLE WB4ZB! 137 KeTME WaKVA WITNZ HK18YM KBICN WEMGY WRGTN
QST congratulates. ..

Strays -4

| would like to get in touch with...

it any other pilot hams in the southern New York-
Connecticut-New  lersey area, Sal A, Lagonia,
NZEQM, 3255 Poplar St., Yorktown Hpts., NY 10598,

i.} any Finnish-speaking hams interested in joining a
net. George Wayne, WAZITHB, RD 2, Box 136,
Roscoe, NY 12776,

1] anyone intergsted in exchanging Amateur Radio
stamps. Mantred G. Bussemer, DB3UM, Eckstrasse 1,
1-6792 Ramsiein 2, Fed. Rep, ol Clermany.

[ anyvone with information on nets participated in or
conducted by law enforcement personnel. Fred Chit-
wood, WeY1X, 2824 Calle Osito, Rin Rico, AZ 85621,

[7 anvone of Hunt descent from Page and Hedford

counties, Virgima, Ralph W. Smith, WB6EBA, 4755
Clinton kalls, OR 97603,

60 mET-

The annual reunion of the 62nd Signal Radio
Intefligence Company {a WW §1 Signal Corps
Unit) brought together these hams: (left to
right) ex-WN2AWI, WRAL, WBQHG, W7LVB,
WENHZ, WA2MYZ, WEBRBR and his XYL,
HBQPT. -

'l August *Augie'’ MeCollom, WEHS of Topeka,
Kansas, on teceiving the Avon Voluntesr Service
Award for his work with the blind in Paraguay and for
his radio communications on behalt’ of the Kansas-
Paraguay Partners of the Americas.

i.J The following radio amateurs on 0 years us ARRL
embers;
* Bimer Burgman, WEEB, of Santa Rosa, California
« Albert L. Eckes, WTDXQ, of Glendive, Montana
* Joseph A. Mullen, WIASI of Hyde Park,
Massachusetts

i1 The following radio amateurs on 50 years as ARRL
members:

= lonaid F. Alexander, W8LEK, of Dayion, Ohio

& William E. Chambers, W7BYK, of Suitan,
Washington

* Sernard ¢. Freiland, W30IW, of Pittsburgh,
Pennsylvania

» Carroll W, Short, WTCV, of Boulder City, Nevada

=W, D, Tabler, W4AYG, of Jacksonville Beach,
Florida

e Clavion . Ciordon, WIHRC, of Millbury,
Massachusetts
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RESULTS, CRRL ELECTIONS

The CRRL Committee of Teflers met in London,
Ontario, on November 20 to count ballots in
elections just concluded for CRRL Regional
Directors. The number of votes credited to each
candidate is as follows: Atlantic Region: G.
Andrew McLellan, VEIAS], 162; and Ronald
J. Hesler, VEILSH, 71. Ontario Region:
Raymond W. Perrin, VE3IFN, 643; and William
W. Loucks, VE3AR, 360. Prairies Region:
William A, Gillespie, VESABC, 260; R. J. Bert
Anderson, VE4AP, i32; and John A. T.
Gowron, VE4ADS, 55. Andrew McLellan,
Raymond Perrin and William Gillespie were
declared elected.

Candidates previously deciared elected were
Quebec Region: Albert Daemen, VE21J; and
Western Region; William Kremer, VETCSD, All
begin new two-year terms of office on January 1,

SECTION MANAGER ELECTION
RESULTS

Congratulations to Harold Moreau, VE2BP, of
Bagot, Quebec, and William Munday, VESWM,
of Regina, Saskatchewan, who were re-elected
Section Managers for two-year terms of office
that begin ot January 1.

DOUG LOCKHART: 1984 CRRL
AMATEUR OF THE YEAR

Congratulations to Doug Lockhart, VETAPL,
of Vancouver, who was recently named 1984
CRRL Amateur of the Year. Doug was the man
who introduced bit-oriented protocols to packet
radio and developed the first terminal node con-
trollers — computers dedicated to packet radio.
Through his leddership in the Vancouver
Amateur Digital Communications Group, Poug
helped make the new technology available to
amateurs all over North America and beyond,
thus helping lay the foundation for future packet
radio networks. Doug was presented with his
award in December.

CARF NATIONAL SYMPOSIUM

About 60 amateurs, mostly VETs, attended the
CARF National Symposium held in Kelowna,
British Columbia, on October 27. Western Direc-
tor Bill Kremer, VE7CSD, and Wally Crarrett,
VETCIT, represented CRRL. Here are some of
the recommendations from the final plénary ses-
sion: (1) expand the Canadian 75-metre phone
band down to 3675 kHz; (2) oppose moves in
the )5, to have all or part of the 220-225 MHz
band transferred to the Land Mobile Service;
(3) re-arrange subbands in the 220-225 MHz
band to make them more compatible with sub-
bands in the U.S.; (4) adopt, with minor changes,

*163 Meridene Crescent Wast, London, ON
NS&X 1G3, Tel. 519-433-1198

Fresident: Thomas B. J. Atkins, VE3CDM
i) Vice Fresident and Secretary: Harry Maclean,

GRAL, Box 7009, Station E, London, ON N5Y 4.9, Tet. 519.451-3773
GRAL Qutgoing QSL Bureau, Box 113, Rothesay, NB E0G 2W0

Honorary Vice President: Noel B. Eaton, VE3Cd  Counsel: B, Robert Senson, QL.C., VE2VW

Directors: (. Andrew McLellan, VE1ASJ
Albert G. Daemen, VE2I)
Raymond W. Perrin, VE3FN
Willlam A, Gillespie, VEGABC
William Kremer, VE7CSD

a2 new proposed CCTA-CARF-CRRL joint
resolution aimed at resolving cable television in-
terference; and (5) introduce a new entry-level
amateur licence with reduced code and theory
requirements and limited CW privileges on HF
bands. Holders of this licence would need spon-
sors who were Advanced Amateurs, and they
would be required to upgrade to an Amateur
licence within one year,

DOC’s soon-to-be-released proposals on
deregulation of mode subbands were almost
missed by the plenary session, However, the issue
surfaced and, in a 16-7 decision, those at the ses-
sion voted to oppose deregulation of mode sub-
bands and asked that the CARF executive
withdraw all submissions to DOC in favour of
the concept. 1t is interesting to note that CRRL
has been dealing with many of the issues raised
at the symposiun, CRRL has written to both
FCC and DOC opposing any takeovers on the
220-225 MHz band. CRRL has also been survey-
ing Canadian amateurs, afl 22,697 of them, on
expansion of the Canadian 75-metre phone band
and on deregulation of mode subbands.

DOC NEWS: CHANGES COMING;
NO 75-METRE EXPANSION

[} DOC didn’t let out many secrets at the 1984
RSO Convention held in Ottawa in October,
Concrete proposals on ““deregulation of mode
subbands™ were not expected to be released until
summet. It seems that the Privy Council Office
must now approve proposals even before they
are sent out for public comment. This takes six
to eight months for high-priority items, and
changes in Amateur Radio regulations just aren’t
in that category. On ‘‘restructuring of the
Amateur Service,”” DOC admiited it was con-
sidering a variety of approaches, including some
form of “communicator’s licence®” for those who
want to become radio amateurs but may not have
a need for technical knowledge at the level re-
quired for the Amateur ficence or for Morse
code.

[J DOC has said “*no" to a CRRL request that
DOC issue a Canada Gazette notice calling for
expansion of the 75-metre Canadian phone band.
In a letter to CRRL, DOC indicated it preferred
a once-and-for-all change so that requests for ex-
pansion of phone bands and the like would never
again be necessary. That change, of course, is
complete deregulation of mode subbands.

[J Through DOC, CRRL has learned that, in
the U.8., General Electric has withdrawn an ap-
plication for a 900-MHz Personal Radio Service,
This service was to be an enhanced CB-type ser-
vice with provisions for selective calling and
autopatch. DOC now expects that proposals for
& similar service in Canada will also be scrapped.
They speculate that if this happens, there could
be additional pressure to implement some form
of “‘communicator’s licence’” in the Amateur
Service.

I According to latest figures, DOC has issued
licences for §31 amateur repeaters. That works

1010 5t. Catherine §t. West
Montreal, PQ H3B 3RS

out to one repeater for every 43 amateurs in
Canada.

CRRL NEWS

[J If you didn’t read last year's ARRL Board
minutes closely, there are a few items you may
have missed. As of Japvary 1, all ARRL-
affiliated clubs in Canada are deemed to be af-
filiated with CRRL. A CRRL committes has
been working on guidelines for a CRRL
affiliated-club program. Recommendations look
good and will be presented to the CRRL Board
for approval at its next annual meeting. Yes,
Charters of Affiliation are ready. One would
look good on the wall of your club’s meeting
place. Also as of January 1, ARRL will no longer
accept Life Membership applications from Cana-
dians. ARRL has agreed to provide all Cana-
dians who are presently Life members with QST
and membership services in perpetuity. This year,
CRRL will be developing its own Life Member-
ship program. Finally, ARRL is lending CRRL
$10,000. The money, repayable in five years, will
be used to purchase a microcomputer to main-
tain CRRL inventories, accounts and member-
ship records, 1985 is the year in which CRRL
begins to retain all CRRL members’ dues in
Canada, ‘‘buying” QST and certain other
membership services from ARRL. It’s all part
of “That Five Year Plan” outlined in 1984
March QST

[Z] Many thanks to Frank Davis, VOIHP, who
is retiring as Manager of the CRRL VO Incom-
ing QSL Bureau. Best wishes to new Bureau
Manager Roland Peddle, VOIBD. The address
of the bureau will remain unchanged.

[J) The 1985 ARRL Net Directory is now
available. For a free copy, send a 9- x 12-inch
self-addressed envelope bearing $0.85 postage to
the CRRL Headquarters office in Londen,
Ontario.

NOTES FROM ALL OVER

I2J Yuri Blanarovich, VE3BMYV, is editor of a
fine new Amateur Radio publication, Radio-
sporting, This journal is devoted exclusively to
contesting and DX, The first issue has 40 pages
and features articles on DXers and DX, a pro-
duct review, propagation forecasts, rules for up-
coming contests, and more supplied by no less
than 14 coniributors from Canada, the U.S. and
overseas. If you're into contesting or DX,
Radiosporting is a must. Cost is $16 1.5, a year,
$30 U.S, for two years: add $3 U.S. a year for
overseas. Send to Radiosporting, Box 65, Don
Mills, ON M3C 2R6.

[7] Richmond Amateur Radio Club has an-
nounced a new Pacific Gateway Award. Work
six Richmond stations — any time, any band,
any mode — from outside of British Columbia
and send your list of contacts to Richmond
Amateur Radio Club, Box 94164, Richmond, BC
V6Y 2A3. There is no charge for this
award. BEF=
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The New Frontie

SILVER PLATING FILTERS

[ recently had an inquiry about the effectiveness
of silver plating filter cavities. The Q of a cavity
is inversely proportionai iv the skin depth of the
construction material. Approximate skin depth
for the microwave bands in copper is as follows
(in microinchesk: 1296 MHz - 72; 2304 — 54;
3456 — 44: 3670 — 35; 10,308 — le.

For differant materials, these depths must be
multiptied by the iollowing factors: silver —
G,98; copper — 1.00: aluminum ~- 1.3; brass
{10% Cu) — 2.0.

therefore, silver plating a brass cavity could
produce a sigmficant increase in QQ, whereas silver
piating a copper cavity would have little effect.
‘The depth of silver plating required is less than
0,00001 inch, even ai the lowest frequency.

i296-MHz NEWS

Al Ward, WBSLUA, has written with details of
the first Texas-lowa contact on 1296 MHz, At
noot (local time) Saturday, November 3, Al was
itr vontact with WERAP, Since vonditions were
very good on the lower hands (144, 220 and 432},
he suggested an attempt at a 1296-MHz contact.
iIJnfortunately, though W@RAP had 60 W of
transmit power and a working receive sysiem,
his antenna system was down. Despite sub-zero
temperatures and a 20-mish wind, however,
WORAP asseibled an array of four F9FT Yagis
and strapped them to his patio deck. The con-
tact was made at 1745 GMT, with 339/559
reports exchanged. ‘This is believed to be the first
Texas-lowa contact, and was state no. 17 for Al
on 1296 MHz (no. 12 on tropo). The distance
was 678 miles.

2304-MHz NEWS

U1 Please note that on November R, 1984, the
final ¥CC order deletag ihe frequency range
2310-2390 MHz from e Amaieur Radio Ser-
vice was lssued. Operation at 2300-2310 MHz
and 2390-2450 MHz remaing unattected.

{1 Last month this column reported W4HHK’s
reports of reception of a signal on 2304 MHz that
seemed to-come from an orbital satellite, [ sug-
gested that the source might be COSMOS 1217,
which had been identified with signals received
in Europe several years ago. It now seems that
the source is not COSMOS 1217, as the obser-
vations oT the signal source do not correiate with
the predicted orbii of that satellite. The signals
o, however, seem to follow the same type of
telemetry pattern and are of similar strength to
those previously observed from COSMOS 1217.
See The World Above 50 MHz, this issue, for
details.

1 News of terrestrial activity also comes from

WBSLUA. He worked WASVIE and WASDBY"

*103 Division Ave.. Millington, NJ 07946
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on both 1296 and 2304 MHz while they were
operating # portable station in Texoma,
Oklahoma (EM14 square). The portable station
consisted of # 1-W transmitter and loop Yagi
attennas, Al aiso reports a contact with
WASVIB/mobile on 2304 using a loop as the
mobile antenna. There was a lot of mobile fiut-
ter, but signals could be copied, especially on
FM. W3DFU in Tulsa, Okiahoma, is reported
to be copying signals from Al at a distance of
220 miles using a homebrew converter and a toop
Yagi. There are now five stations in the Dallas-
Fort Worth area that are operational on
2304 MHz (WBSLUA, W3SHN, K3GW,
WASVIB and WASDBY).

DEVICE NEWS

{] Sony has introduced a new series of low-cost
GaAsPETs designed for use at X-band frequen-
cies, They are designated 25K574, 28K3575,
28K576 and 28K577. The '574 is intended for
oscillator (10 mW out) or amplifier use, and ex-
hibits 4 typical noise figure of 2.2 dB with
6.5-dB gain at 12 GHz. The price is around $7.
The *575 is the best performer, with a typical
noise figure of 1.4 dB and a gain of 10 dB at
12 GHz. Price is expected to be in the $22 range.
‘The *576 and 577 are similar, with the 576
having slightly more gain (10 dB vs. 8 dB) but
a slightly poorer noise figure (1.8 dB vs. 1.6 dB).
Both are priced around $13. Also availableis a
low-noise Schottky diode, type 1T377, with a
typical mixer conversion loss of 5 dB at 12 GHz;
priced at $4.35. The prices quoted are commes-
cial sample prices and may be representative of
quantity pricing. More information rnay be
obtained from the Semiconductor Information

Center, 15 Essex Rd., Paramus, NJ 07652,

201-368-5020.

I Avantek has agnounced threc new monolithic
microwave integrated-circuit amplifiers for use
in the (.05-2 (GHz region (they have a maximum
usable frequency of 3 GHz). Type numbers are
MSA-0420, MSA-0435 and MSA-0470. They
have typical output powers of +19 dBm,
+13dBmand + 13 dBm, respectively. All show
a typical gain of 8.5 dB and a noise figure of &
dB, Quantity prices run from $7 up. Avantek
inc. is at 3175 Bowers Ave., Santa Clara, CA
95051,

GOVERNMENT PUBLICATIONS

A report entitled ““An Error Anatysis for the Use
of Presently Available Lunar Radio Flux Data
in Broadbeam Antenna-System Measurements™
(TN 1073) has been released by the National
Bureau of Standards. It gives equations for funar
brightness, temperature, diameter, flux density
and shape factor for use when using the moon
as 4 standard reference source in calibrating
antennas from 1 to 10 (GHz. The report may be
of use to those involved in microwave EME, 1t
is available for $2 from the Superintendent of
Documents, U.S. Government Printing Office,
Washington, DC 20402, and is designated as
stock aumber O3-003-2555-1.

Gonducted By Bob Atkins,* KA1GT

COMMERCIAL MICROWAVE PARTS
AVAILABLE

[7] Fair Radio Sales Co. (1016 E. Eureka St.,
Lima, OH 45802) is selling a waveguide-
{WRI187)-tocoax (type N) adapter (Waveline
30065) suitable for use on the 5.6-GHz band.
Price is $14.95 (quote catalog WS-84, p. 584-38).

{1 JVL Electronics (26 Fernhurst Close, Hayling
Island, Hampshire PO1t 0DT, England) is sell-
ing 2 number of specialist microwave parts
designed by Mike Walters, G3JVLE. These in-
clude loop Yagis for 1296 and 2304 MHz and
image-recovery mixers (as used in narrowband
transverters) £or 5.6 and 10 GHz. Also available
are Alford Slot antennas and interdigital filters
for a wide range of frequencics. HEFT]

Stirays '

QST congratulates. . .

{7 Joseph L. Ceerniak, WENWU, of Muskegon,
Michigan, on receiving a 1984 IEEE Centennial
Medal.

[1 Central Division Vice Director Howard
Huntington, K9KM, on receiving an MSEE from
the Illinois Institute of Technoiogy.
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The World Above 50 MHzZ

Conducted B
Bill Tynan,* W3X

ACSSB — A New Challenge for Amateur Radio

Every few years, an opportunity that permits
Amateur Radio to demonstrate anew its ability
to make contributions to the radio communi¢a-
tions art presents itself. It might be in the area
of propagation, or be an innovative eguipment
development such as a new modulation technigue.
These innovations do ot all come from within
our own ranks, although many do. In either case,
their deveiopment into a form useful to our par-
ticular needs usually involves a large helping of
ham ingenuity. In many instances, Amateur
Radic’s utilization of a technique leads to its
adoption by other services. This is frequently the
pattern by which our hobby makes significant im-
provements in man’s ability to communicate, and
promotes its own cause ai the same time.

In the years following World War I, we con-
verted from spark to CW by applying the vacuum
tfube to our basement-built gear. The
“knowledge” widely held by the professional
radio “experts” that the short waves were no good
for anything so those amateurs might as well be
banished to them led the way to our exploration
of the no-man’s-land extremities of the radio spec-
trum.: the likes of 80, 40 and even 20 meters, It
wasn’t long before amateur exploits on these
bands were noticed, and the experts decided that
those frequencies were valuable for commercial
and government use after all.

in the *30s, one of our major inaovations was
single-signal reception — the term applied to the
use of the crystal filter to significantly narrow
a receiver’s passband. This made possible much
more efficient use of our bands, made narrower
with each international frequency conference,
despite a steadily increasing ham population.
‘That same period, just before the Second World
War, saw our advances to what were then called
the Ultra High Frequencies above 30 Mc. Here,
again, lay a part of the radio spectrum considered
useless by those same “‘experts,’’ except for local
line-of-sight work, -

As amateur activity on these stratospheric
reaches of the electromagnetic spectrum increased,
previously unobserved propagation anomalies
were noticed. Sporadic E and aurora were two
such surprises. With the advent of better equip-
ment and the use of directional antennas, we
demonstrated the practicality of consistent UHF
communication far beyond line of sight. The
work of Ross Hull at Selden Hill, near Hartford,
establishing regular “5-meter contacts with
Boston-area stations over 100 miles distant, was
a historic event in the annals of Amateur Radio.
Similarly, in the early *40s, just before we were
shut down for World War i[, many amateurs in
several parts of the country began consistent
S-meter communication over beyond line-of-
sight paths. An example was the regular
schedules held between Mel Wilson, W1DEI,
near Boston, and Frank Lester, W2AMJ, in
Bergenfield, New Jersey — u distance of about
250 miles. Consistent communication over such
paths represented an astounding achievement in
those days, when no one had even heard of noise

*Send reports to Bill Tynan, W3X0, P.O. Box 117,
Burtonsville, MD 208685, or call 301-384-6736 fo
record late-breaking information.

figure, much [ess tried to build receiver front ends
to minimize noise.

During the war years, numerous hams joined
research laboratories, where their practical
background helped make many vital contribu-
tions to the war effort and the radio art. With
the arrival of peace, these people were ready to
bring our hobby into the post-war era. Our VHF
bands, as they were then designated, were shifted

rfrom 56 to &) Mc. to the present 50-54, and the
old 2Vi-meter band of 112-116 Mc. gave way to
the present familiar allocation at 144. Soon,
WIHDQ, who originated this column in late
1939, was working across the Atlantic Ocean on
the new 6-meter band, and many were getting
on 2 meters to find that contacts over distances
of 200-300 miles were guite possible.

As the *505 got underway, Amateur Radio em-
braced a technology that would have profound
impact on our hobby and on other users of radio
communication. It was the development of
single-sideband suppressed carrier, or SSBSC.
We now know it simply as SSB. The basic
technology had been around since the late "20s,
but was used only in [arge commercial point-to-
point radiotelephone installations. Qur contribu-
tion was to show that the mode could be adapted
to much more compact equipment. When the
U.S. Air Force wanted to evaluate single side-
band in the Arctic, where HF radio had always
been a problem, the amateur community was
there with dozens of stations to participate in the
tests. EIn our world above 50 MHz, it would be
a few years before substantial numbers would
take advantage of this clearly superior voice
mode, but we would make advances nevertheless.
Using ofd reliable CW, we would demonstrate
that communication is possible via the ionized
trails left by meteors as they crash into the earth’s
atmosphere. The phenemenon had been known
for a number of vears and was studied by several
radic amateurs, including Mel Wilson, W1DEI,
but it had not been used to provide communica-
tion. This pioneering step was made by Tommy
Thompson, W2UK, in northern New Jersey, and
Paul Wilson, W4HHK, in western Tennessee.
The two worked numerous times on 144 MHz
via the meteors to blaze a trail for the rest of us
to follow.

Following the demonstration, in 1954, by Ross
Bateman, W4AQ, and Bill Smith, W3GKP, of
the feasibility of bouncing amateur signals off
the moon, it was six years before Sam Harris,
WIFZJ, conductor of this column from 1960 to
1567, and Eimac Amateur Radio Club station
W6HEB completed the first amateur two-way
EME contact. Interestingly, this QSO took place
on 1296 MHz, a band just now beginning to be
used on a wide-scale basis for EME. The first
suceessiul work on 2 meters was not until several
years [ater, when Bill Conklin, W6DNG, and
OHINL made numerous contacts on that band,
so popular with EMEers today,

Beginning in the mid-"60s, VHF was brought
to the general amateur population by the advent
of FM and repeaters. Amateurs trailed con-
siderably behind the commercial operators in this
area, but we did, nevertheless, add some wrinkles
of our own, A significant one for our applica-
tion was the ability to operate at common sites

with inputs and outputs within a mere 600 kHz
of one another.

This column is not intended to be an ©x-
haustive and complete history of the many
technical advances in the radio art that have been
pioneered by radio amateurs. There are many
others, such as the discovery of transequatorial
propagation and mid-latitude FAI, This brief
sketeh is intended to set the stage for a new
challenge in which we can participate with poten-
tial benefit to ourselves and the nonamateur
world as well. That challenge is the exploitation
of a technique known as amplitude compandored
stngle sideband, or ACSSB. It is not brand new
and was not developed by amateurs, although

" WB6INN published an early article on the sub-

ject in the December 1980 issue of Ham Radio
magazine. It is already being used on a limited
basis in the Land Mobile Service, However, its
widespread use could greatly reduce the need for
more frequencies for that service.

This need is presently one of the significant
threats to some of our bands above 50 MHz. The
recent proposals with respect to our 1Y-meter
band is one example. What can we do? We can
embrace the use of ACSSB, which appears to have
some significant advantages over FM, universal-
Iy used in that service. For our specific applica-
tion, it also appears to be superior to conventional
single sideband, especially in mobile work and
under moderately weak signal conditions. Tests
of ACSSB conducted at WI1AW and by several
ather amateur stations through OSCAR 10 using
equipment provided by Sideband Technology,
Inc. indicate significantly better signal-to-noise
ratio and overall intelligibility than with S5B.
The same should be true for terrestrial paths
when signals are of about the same strength as
those experienced on the satellite, How ACSSB
behaves when confronted by very weak signals
is still an unknown, however.

Aside from improvement in our own com-
munication, one of the benefits we may gain
from the use of ACSSB is that our widespread
use of the mode may show the way for its mass
commercial use as well. With 5-kHz-wide chan-
nels, ACSSB offers the potential for cramming
many more land-mobile systems into existing
bands than the spectrum-hungry FM now uses.
This would relieve some of the pressure we are
currently experiencing oo our VHF bands. The
current use of ACSSB in this industry is minimal
at best, [ know of one ACSSB system operating
here in the Washington area that does not have
4 single user. Why? Not because it doesn’t per-
form better than an equivalent FM system; it
provides coverage into areas where an FM system
on the same tower does nat. The reason users
are scarce is that no one will make the commit-
ment of money for equipment under the threat
of revocation of the Developmental License,
under which all ACSSB systems must operate
with present FCC rules. Amateurs are in a
position to demonsirate, as we did in the *50s
with single sideband, that ACSSB is a viable
mode with substantial advantages over FM in
terms of range, power needed to cover a specific
area and efficient use of precious frequencies.

Next month’s column will be devoted t0 a
description of ACSSB and how it operates.
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2-Meter Standings

anada or Mexico.

For WAS holders, Ilstlg it WAS number, call, state, call areas worked and grids worked. For others, call, state, U.S, staras worked, call areas worked and grids worked, Call

areas are the 10 US, ¢

araas plus KHE and KLY, plus each VE and XE calt areas plus DXCC countries not located within the continentai limits of the 1.5,

Grids are those Maidenhead designators worked gince the VUGG Award was instituted, January 1983. In order to maks the Standings a trua reflaction of stations currently active
on 2 meters, those not reporting activity within the past two years have been dropped. Thagagvill be reinstated upen written presentation of continulng activity. WAS holders
are listed in any case, Compiled November 15, 1984, Deadiine for next update is May 10, 1985,

WAS Holders
Kemos*

OO~ O N - O i —
puty
=

WAZTIF

*Indicates that one or mere contacts ware made via EME.
tindicates WAG, _

WAS no, 1 complated In NG; now in 8C. WAS no. 2 comp

¥ —  NBIT NY 35 W3ZR/4
W=  WAIJFGK  NJ 35 KC4P
23— K2GK NY 34 K1FJMr4
W2MPK. NY M NA4I
R B
NZBJ NY 26 ﬁg&vﬁ-
KA2BTD N 26 KESW
K2Y NY 28 W5RC
KEZN MY 2% KRSF*
WAZABN NY 25 W5HN
Walyw NY 24 walwe-
WA2DKE N 23 KEEMA
AB3D*  DE 48 WSHEY
WAIUSC"  MD 47 WHSJAR
WB3JHP* KD 45 WASDEY
KamMD* PA 42 WASHNK
P s Wexo MD 37 5
W3RUE PA 37 N5BBO
- K300QT PA 37 w—  N4JSI5
—~  WABHMK  PA 37 — 100 Y
-~ W3IWI MD 36 36 «  KBDHU
15 100  W3Z% MD 35 12 89  WASIYX
- WBBLJK MD 35 11 45 WHDFU
MR mE N g e
- . w3 -
— KIMWY A B2 10 — LAeMaZ
—  K3HCE MD 29 11 — uEelare
— 30 MD 29 8 — janicl
- WALNA PA 20 8 43 |ghvas
33 wialwu PA 28 11 WABLHD
~ WAADGE TN 41 11 — XY
~  WA4PGS KY 40 11 A0
—  WBANMA  GA 40 10 - \WASLLYfS
MR @ o e
o - =t
—  K4CAW NG 38 1z . WTHAHY
- WAHHK TN 3 8 - K7ICW
— WEHLIG 4 Fl. 38 8§ - WAZJTM
—  WICPZ SC 57 11 18 N7phoe
_ walss GA 37 B N7EI
s KEKAE SC 36 13 -~  wa7EPY
s WA4LN GA % B -~ N7AKB
- WDAGXU VA 95 B - ’
~  WaEJ va 34 & .- KBEUR
WAdOWG  FL 33 10 - KE8RZB
1 Walvia VA 32 B - KBWKZ
WA4SBG VA 31 1% -~ WIEKES
WRIRNG W s (EPNE
N4VC iN 3 g .. KBBSG

leted in 1A; now In OK.

it gg g 77 WECAP Ml 26 1
" WaUD M, 45 12 —
SEEN TEEE
FL. 14 - 47 ywhoMsye Il 2 12 158
OK 47 21 130  WIEPS IN 41 13 108
OK 47 13 -—  W9WZB IN 41 13 ~—
OK 47 12 128 NOKG L 41 41 130
MS 46 10 -  NOAQ L 40 fo 124
T® 44 38 -~  KUSM I 3% 8§ -
1& 2:12 }E ~  NOGUE [ Y
OK 38 11 124 popen o B
QK 48 10 - NoLL KS 48
"?x 31— wWeoHy MN 45
X W1~ RN MN 43
I g? 15 -~ WBEIDGF  NE 43
- o~ WABSJA MO 41
B} -1“ W —  kceoR NE 40
Ag 51 B = WPRAP A" 49
o gg 1g 3 KpAoD MO 33
WAET - kM MO 38
K 25 7 -~ ey MO 38
47 46 141 WBBIUT WE 37
20 12— WBBSIL MO 6
® 13 —  WBEZKG A 36
24 - —  KFEM KE a5
22 7 - WARVIF Ks 34
6 6 35  WORWC A
M1 4 e KQDZ S0 43
9 & - KGDOR ME 31
& 4 —  NeAJU NE 30
T g wip
MT 5 2
NY jg :1;5 _ WBWZN NE 23
NY 23 § — WEKEA GO 18
AZ M & —  VEWT NS 38
UT 21 6 —  VE1AHM NB 21
m 13 6 - 2DFG* 48
AZ 12 6 —  VEIEMS a8
OH 41 11 = JDSS"
OH 38 10 - VYE3ASO* 35
Ml iR 12 - VE3IFKX 35
OH 38 8 - VEIDTQ K|
Wy 35 13 - VEIEQQ" 20
1
Ml 34 10 — VE4MA 14
M 27T 8 - VE4UX 8

WATIXN/ICEA® 23

WAJHGN A SILENT KEY

Just at press time, the sad news comes from W4HHEK
that Amatenr Radio has lost one of its most active
13-ct operatots with the sedden passing, from a heart
attack, of Bill Byrd, WAJ4HGN, of Savannah,
Tennessee. Only in the past year had Bill goiten the
28-foot dish, obtained from the widow of W3IGKP,
mounted and operating to suit his exacting standards.
He had also obtained and installed a VA-8(2B
Klystron, and had recently completed 13-cm EME
QS0Os with W4HHK and DFIEME. Bill had also
become active on T0-ctm EME and wag well started on
that band. The VHF/UHF community will sorely miss
WA4HGN.

ON THE BANDS

6 Melers — Tt's hard to believe, as this is being written
early in November, that this was the exciting time of
year only two short years ago. But as sun spot counts
plummet and the 16.3-cm radio flux hovers in the low
70s, it is not surprising that not too much is going on.
Those who don’t give up are rewarded from time to
time, and it is they who provide the vital data on those
faw anomalies that do occur occasionally, it comes as
no shock that one of thase is WASIYX. Pat writes from
San Antonio that, tor the first time since April, he
heard the HC2FG beacon for about an hour, begia-
ning at 2120Z October 20. He notes that there did not
appear to be any evidence of an E, to F2 linkup, so
it appears that it was all F2. He speculates that the
propagation was associated with the geomagnetic ac-
tivity that occurred during the period. L would agree.
1t always pays to check the North-Soutb Path preceding
of during disturbed geomagnetic conditions, WASIYX
also observes that it is hard to find anyone on, 2§.885
these days, even when the MUF is clearly above
MHz, VESXU is one who is looking for his old
G-meter friends on the OSCAR 10 satellite, us suggested
its this column several months ago.
1n other DX news: Here is more information on the
Chinese operation reported last month. JAIVOX writes
that BYSRA will continue on & tneters following the
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August 13-19 period under the special VHF call of
BTSRA. Hatsuo notes that BY5SRA contacted VKSGB
September 28. He also reports that he was one of the
hucky JAs to work the station during its six days as
BT3RA., Signals were 5 x 9 in both ways.

2 Meters — KT2B northern New Jersey writes a long
letter covering a number of subjects. Pete says that he
is now ready to go on all bands through 23 cm. Cur-
rent equipment includes a kW to a single 13-element
KLM at 45 feet for 2 meters, {30 W to a 14-element
KLM at 30 feet on 114 meters, 300 W to four
21-element FOFTs at 45 feet on 70 cm and 20 W to four
22-elements also at 45 feet above ground. Antennas for
the two higher bands can be elevated, Plans call for a
power increase to S0 W on 1'% and the 100-W class
on 23 em. He and WB2WIK are considering putting
on a 70 cm, and possibly a 1l4-meter beacon, They
would be interested in comments on the idea. The two
have heen making some measuremenis of losses for the
new 9913 coax, Their results show 1.64 dB at 144 MHz,
2.0 dB at 220 MHz and 2.78 dB at 432 MHz, Even at
23 cm, the new line exhibits a loss of only 5.22 dB.
Their major complaint is the need to file the center ¢on-
ductor in order to assemble “*N'* connectors to it,

KTICW Las Vegas writes that during the September
ARBRL VHF QSO Party he made what is thought to
be the first 2-meter contact between his aren and the
vicinity of Pismo Beach, California. The station on the
other end was K6HXW. Al says that signals peaked
about 52 gver the 400-mile obstructed path, enabling
him to manage a CW contact,

A surprise October 2-meter E, opening is reported
by WBEWMO in the Lincoln (Nebraska) Communica-
tions Society Newslefter. WBHWMO Princeton,
Missouri, reports working five Florida stations, begin-
ning about 0025Z, October 17, Incidentally, that club
newsietter looks like 2 very good source of VHF news.
The editor is WBADGF.

The annals of the world above 50 MHz are full of
tales of hams who keep trying in spite of long odds.
One such individual is LUTMEC. Franco says that he
makes a habit of mopitoring 144.200 to 144,210 with

his antenna aimed west of north for U.S. contacts.

The Higher Bands — The burgeoning activity on
13 cm has produced reports of a satellite, the identity
of which is not known to the amateur community, In
the U.S., three stations have reported reception of 2
signal near 2304 MHz, apparently of satellite origin.
WAHHK notes that it may be a few kilohertz above or
a few below, the variation presumably caused by
Doppler, Paul says that the signal level runs up to about
20 dB above ooise on his 18-foot dish and GaAsFET
preamp. At his location in Collierville, Tennessee,
azimuth varies between roughly 45 degrees and %0
degrees, and elevation can reach up to about 20 degrees.
There are two general times of day the signal can be
heard: from about 1500 to about 1900Z, and around
2300 to 0200Z. Most of the time, the signal is simply
a carrier, but a pulse-type of modulation is detected
oceasionally, Paul's observations are confirmed by
WAAHGN, about B5 miles o the east, who is tracking
it with a 28-foot dish, WBSLUA McKinney, Texas,
about 300 miles to the south, also confirms the obser-
vations and has frequently heard the signat on a cofles-
can-type hor, According to the Movernber issue of the
432 and Above Newslerter put out by K2UYH,
OE9IPMI is also receiving the signai, He is quoted as
saying that he picks up the satellite in the morning when
its bearing is roughly northeast. He says that it passes
overhead at about 15302 and sets about 2100Z, What
people ure hearing may actually be two satellites. In-
cidentally, the newsleiter reminds us that it carned
similar reports in December 1981, jit has since been
learned that there are two satellites, both Russian. They
fave belen identified as Cosmos 1547 and Cosmos 1604.
Remember how good tropo was along the East Coast
during the September VHE QS0 Party? On his
Standings Box update form, W4ISS Augusta, Georgla,
provides another tj:oiece of the story that helps illustrate
how good conditions were. Frank reports picking up
T0-cin state no. 24 by wosking WITKZ in Vermont.
What is unusual about this is that he was running only
9% output at the time. it =
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Coordinated Effort

The ARRL is taking an active role in address-
ing the frequency coordination “*chaos’” that is
prevalent in some areas of the country. On Oc-
tober 25 and 26, the ARRL Board of Directors
met in Hartford and directed the ARRL Head-
quarters staff to serd letters to all known repeater
frequency coordinators requesting copies of their
frequency-coordination policies and practices.
After receiving a sufficient number of responses,
the staff will prepare a draft of “*Standards of
Frequency Coordination Practice’ for submis-
sion to the Executive Committee of the ARRL
and to the frequency coordinators for comments.
(An accompanying letter will make it clear that
the ARRL is not trying to impose standards on
the individual coordinators, but is only at-
tempting to aid in arriving at a uniform policy.)

What’s the Problem?

The primary problem area is 2 meters, where
there are 2 number of different band plans in
operation. When the population of 2-mefer
repeaters took off in the 1970s, the “‘universal”
band plan was that each repeater would be
separated by 30 kHz. However, in some areas
of the country, 30-kHz channel spacing was not
enough, so they split 30 kHz in half and used
15-kHz channel spacing instead, thus doubling
the number of repeaters that coutd be squeezed
into the band. The new 15-kHz channels between
the old standard 30-kHz channels became known
as “‘splinter’” channels.

Here is where the problem began. Some areas
of the country chose to invert the inputs and out-
puts of the splinter channels; that is, the splinter-
channel pair of 146.355/146.955 would have an
mput of 146.955 and an output of 146.355 (high
in, low out), while the adjacent standard pair of
146.34/146.94 would be the normal tow in, high

REPEATER LOG

According to reports received between April 10 and
November 10, repeaters were involved in the follow-
ing pubhc-servmc events: 59 weather emergencies, 10
«rimes, 36 medical emeérgencies, 499 vehicular emergen-
cies, 22 fires, § search and rescues, 166 public safety
events, 128 drills/alerts and 11 power faifures.

*75 Kreger Dr., Wolcott, CT 06716
CompuServe 10 no. 70645 247

6T

T

QST congratulates. . .

1 Alan v, Kline, KBI1DJ, of Lynn, Massachusetts, on
his election to the American Ladder Institute's
Executive Board of Directors.

Strays

[3 Arthur 8. Westneat, WIAM, of Durham, New
Hamps'mte, Eor being awarded the Centennial Medal
by the IEEE

[} Gwyn Armfield, KA45JV, and Keith Nelson,
KB4DJU, of Winston-Salem, North Carolina, for win-

out (an input of 146,34 and an ourput of 146.94).
These splinter channels became known as the
“inverted” splinter channels. The reason for
their existence was that they would reduce ad-
jacent channel interference, and that they did.
The problem was that they raised havoc with
neighboring areas that used the ‘‘upright™
splinter channel band plan.

Up in the great northwest corner of 7-land,
they decided to try something completely dif-
ferent. They abandoned the 30-kHz channel
spacing and adopted 20-kHz channel spacing.
This increased the number of available frequency
pairs by approximately 30% while avoiding the
potential adjacent-channel interference of
15-kHz channel spacing. And that worked, too.

Remember when repeaters were banned below
146 MHz? Back in 1978, the FCC opened 144.5
through 145.5 MHz to repeaters. The band plan
that was universally adopted was 20-kHz chan-
nel spacing. It worked so well in 7-land, why not
everywhere below 146 MHz ... and so it went.

Today, there are four major variations of the
channel- spacing theme: 30-kHz channel spac-
ing, 20-kHz channel spacing, upright 15-kHz
channel spacing and inverted 15-kHz channel
spacing, And there is an ongoing effort to spread
146-148 MHz 20-kHz channel spacing to parts
of the couniry beyond the Northwest. Some
areas that are presently using 30-kHz channel
spacing are considering 20-kHz channel spacing,
while other areas that are using 15-kHz channel
spacing see 20-kHz channel spacing as a threat.

What does 20-kHz channel spacing have to
offer? As mentioned above, replacing 30-kHz
channel spacing with 20-kHz channel spacing in-
creases the number of available repeater chan-
nels in the upper 2 MHz of 2 meters by approxi-

The following repeaters were involved (followed by
the number of events): WIAW 1, WAIDGW 55,
K1FFK 3, WAIGTT 2, KBI1JF §, WIPW] K?.BFO
1, NZGG I, N2MD l, WBZNHD i, WE()DV 1,
WB20XE 1, WB2RUH 6, W2VDX 3, W2VL 76,
WB2ZCM 2, WB2ZIY 1, WAzzWP 12, N3BFL 41,
WICWC 1, WAIIDX 2, K3PSP 1, VEITTT 2,
W3UER 5, W3VRZG N4(,KES WB4]EHT! WK4}-
1, WA4GIC 2, W4HHB 3, KD4JLI WB‘IQES 99,
WAJSWF 14, WB4UPS 18, K4VUW 1, KD4XX i1
KASL 1, N6APB I, WEAPZ 1, W6ASH 5, WD6AWP

ning first place and third place, respectively, at the Na-
tional Aviation Explorer Fly-in,

[] Steven J. Rich, WAIDFL, of Revere,
Massachusetts, on bemg appointed Ducctor of the
Revere Commission of Handicapped Affairs,

[1 Van “*Allen’” Wimmer, Jr., KA4VXN, of Salem,
Virginia, on receiving an appomtmem to the US. Air
Forge Academy in Colorado Springs, Colorado.

Recognition for 11 years of service as AREL
SCM/SM went to Roy Pederson, KBFHI, at the
Wisconsin Nets Assoclation picnic. Net
manager Dennis Rybicke, KOLGU, presented
Roy {shown with his wife, Beryl} a com-
memaorative plaque and other gifts.

Conducted By Stan Horzepa,* WATLOU

matety one-third, while avoiding the adjacent
channel interference often found where 15-kHz
channel spacing exists.

On the other hand, 15-kHz channel spacing
proponents argue that if they were to implement
20-kHz channel spacing in their area, it would
reduce the number of repeater channels. Those
tepeater operators who would lose ‘channels
would form lynching parties with the frequency
coordinator’s call sign engraved on the noose!

Another argument is that the main cause of
15-kHz adjacent-channel interference is misuse
of radio equipment. Ofien the problem is the
repeater user who buys a new 2-meter box, opens
the cover, cranks up the deviation (by ear) and
merrily splatiers away, Or the repeater user who
buys a new 2-meter box and never opens it up,
assuming that the correct deviation was set at the
factory, and he merrily splatters away, too.
Worse yet is the repeater owner who cranks the
deviation of the repeater up so that evervone on
the repeater splatters merrily away.

(A personal aside: There are two repeaters here
in 15-kHz channel-spacing land that are both ap-
proximately the same distance away from this
writer’s base antenna. Why does the one with
the lower transmitter output and lower antenna
height wipe out repeaters 30 kHz plus and minus
its operating frequency, whereas the other
repeater has insignificant effect on its adjacent
neighbots? When someone complains, they
howl, “There’s nothing wrong with our
repeater.’” [ agree there’s nothing wrong with
your repeater; it is just being misused.)

The effort to formulate 2 uniform frequency
coordination policy is now in motion, and with
the cooperation of the coordinators throughout
repeateriand we might be able to make some
order of the present chaos.

37, WB6BJO 1, WB6CAN 1, W6CX 1, KH6H 3,
KH6HHG 10, W6HUK 2, N6IN 1, K6JE 13, WB6LSC
1, K6LY 1, WB6MFV 1, KAGMNAI WBGOQS 11,
WEOYF 1, WASUGY 1, WEWCZ 1 WTEX 218,
WTHSG 7, WIMLJ 1, KJOME 7, "WBTPFO 1,
WATPQU 2, K7SKW !, WIWGW 9, KBDDG 95,
WABEFK 2, WDSIEL 34, W8JI 2, KABOFE I,
K8PE/® 3, K8QYL 5, WASULB 21, KVAAJ i,
WDEBOM 15, WHCET 1, WEES 1, KEKKV 2, WEKUJ
3, WEMXW 4, WABPF?I WBEISBHZ KO5CM 13,
WABVRS 1. [
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YL News anad Views

YLRL’s 46th Year

1t was 46 years ago, in 1939, that Ethel Smith,
K4LMB, read an advertisement designed to at-
tract the notice of YLs. Bordered in black lace,
the ad noted that the contributions women had
made to the service of Amateur Radio were going
unrecognized, largeiv because no one even knew
“how many of you YL key-twitchers there are.”’

Eithel replied to this ad with an open letter to
YLs, published in the July 1939 issue of QST.
it read, in part: “*Perhaps we shouid band
ourselves together in a YLRL, or something to
that effect, and make these women-ignoring
editors sit up and take notice.” Twelve other YLs
agreed and responded to Ethel’s letter.

By September of that year a constitution had
been drafted, and was approved the following
month. Ethel Smith became the founder of the
Young Ladies’ Radio League.

Primary Porposes

YLRL was formed to further cooperation
among women radio amateurs; to develop
proficiency in the art of Amateur radio opera-
tion; and to further the interest of Amateur
Radio. In keeping with these goals, YLRL has
mtroduced over the years several certificates that
may be earned by all. They sponsor the Worked
All States-YL., Worked All Continents-YL, DX-
YL, YLCC and DX-YLCC awards. In addition,
¥ LRL also sponsors the following contests: the
YL-OM Contest, usually in February or early
March; DX-YI. to North American Y1, in April;
Howdy Days, held in September; and the YL
Anniversary Party, in October.

I‘33l’

“YL" was adopted as a general term denoting
any licensed female operator, regardless of age
or marital status. ‘33" was originated in 1939
by Clara Reger, W2RUF, and was adopted by
YLRL for exclusive YL use. It means “‘Love
sealed with friendship between one YL and
another YL.”

YLRL Scholarship

The YLRL Scholarship is one of 15 scholar-
ships administered by the Washington, DC
Foundation for Amateur Radio. Licensed
Amateurs may compete for any one or more of
these awards if they plan to pursue a full-time
course of studies beyond high school and are
enrolled in or have been accepted for enrollment
in an accredited university, college or technical
school. Most of the scholarships require the ap-
plicant to hold at least an FCC General class
license or equivalent. The scholarships range
from $350 to $900, with preference given in some
cases to residents of specified geographical arcas
or in the pursuit of certain study programs. Ad-
ditional information and application forms for
the 1985 scholarships may be requested by lefter
postmarked prior to May 31, 1985 and sent to
FAR Scholarships, 6903 Rhode fsland Ave.,
College Park, MD 20740.

*Country Club Dr., Monson, MA 01057

66 OsT=

Rose Ellen Bills, N2RE, holding the Presi-
dent's Plaque for 1984. It was presented to her
at the ARRL National Convention in New York
last July.

Marty Silver, NY4H, will serve her sacond term
as YLRL Vice President in 1985. Licensed
since 1979, Marty has had her Exira Class
since 1881. With 265 countries confirmed,
Marty is a most avid DXer.

The winner of the 1984 YLRL Scholarship is
Diane E. Willemin, N8CAY, of Elyria, Ohio.
First licensed in 1980, she holds a General class
license. She entered the University of Notre
Dame in the fall to study Electrical Engineering.

Diane, 18, had an outstanding scholastic
record in high school and graduated fourth in
her class. A recipient of a number of honor
awards, she was active in music and other extra-
curricular activities.

YLRL is proud to have Diane Willemin as reci-
pient of the $500 1984 YLRL Scholarship.

1985 Officers

Rose Ellen Bills, N2RE, of Pennsvilte, New
Jersey, has been elected to a second term as

Conducted By Jean Peacor,* KUIJV

¥LRL President. A member of YLRL since
1968, Rose Ellen has served as New Member
Editor of YL Harmonics (the official publica-
tion of YLRL), Receiving Treasurer, Secretary
and Vice Fresident. She is the only member to
have held all offices. Rose Ellen has selected
“Progress’’ as her motto for her second term.

Progress is already well underway for YLRL's
46th vear with the confirmation of convention
plans in June 1985. ““Come Alive in 85" is the
theme for the ¥LRL convention to be held in
Las Vegas.

Other 1985 officers include: Vice President
Martha Silver, NY4H; Secretary Jeanette Ellis,
WQA4U; Disbursing Treasurer Karla Holmes,
WAIUVI; Receiving Treasurers Dot Bedford,
K4AOH (Districts 1, 2, 3, 4); Mary Lou Brown,
NTDHA (Districts 5, 6, 73 and Connie
Hamilton, WD8MIOQ (Districts 8, 9, 10, KH6,
KL7, VE), District Chairmen — (1) Mariana
Armstrong, WB1DJL; (2) Minerva Fronhofer,
WRB2INL: (3) Betsy Robinson, WRB3IFQH;
(4) Carol Shrader, WI4K; (5) Richea Gayle
Brigance, KU51L; (6) Betty Bravin, AG6C;
(7} Phyllis Douglas, K7SEC; (3) Donna
Burroughs, KB8YS; (9) Ann Arnholt, K9RXK;
{10) Marjorie Tiritilli, KBGZC; (KH6) Val Von
Hoit, KH6QI; (KL7) Betty Marsh, KL7TFTW;
{VE} Thelma Woodhouse, VE3CLT,

Come Alive in °85

YLRL’s 10th International Convention will be
keld June 20-23 at the Sahara Hotel in Las
Vegas, Nevada. Jan Weaver, N7YL, is chairman
of this event. Marte Wessel, KBEPE, is serving
as cochairman. Registrations are already being
accepted. For hotel and convention information,
send a business-size, self-addressed, stamped
envelope (54¢ postage) to either of the conven-
tion chairmen. Or, tune in each Wednesday on
14.288 MHz at 1900 UTC to YL Open House,
or each Thursday on 14,295 MHz at 1300 UTC,
for the latest convention information,

Membership

Membership in YLRL is open to all licensed
¥1s. Further information may be obtained by
writing to N2RE, 17 Craig PL., Pennsville, NJ
08070,

RESULTS OF 1984 HOWDY DAYS

The 1984 YLRL Member Winner is K4AQH; the non-
member Winner is SV1VH, Scores: K4AOH, 102;
WD4NKP, 101; WDSMEY, 66; VE2BWP, 58;
WAIUVJ, 5I; WBBZQZ 48 EA2ESQ, 46;
WBOIFF, 41; DJl'I'E. 440; KU'TF 38; AGIU 36;
KD7YB, 36 CTIYH’ 34; KKSL, 34; I{SAV‘X 32;
WAZNFY, 32; KAGSOC. 29 VK4BSQ. in DF4JX,
I8; G4EZI, 13; SVIVH, 25. i}

Strays 8

I would like to get in touch with. ..

] any amatenrs who are also professional clowns.
James A. Payne (Tiny the Musical Clown:. W6ICR,
903 Mission St., Santa Cruz, CA 9.



Silent KReps

[t is with deep regret that we record the passing of these amateurs:

WAII;:AB, Willlam §. Reineck, East Hampstead,
N

WIDJQ, Herbert L. Anderson, Gardner, MA

KA1GZB, Adrien H. Lachance, Athol, MA

WIHHM, John A. Anderson, Milford, CT

WIKVS, Lawrence E. McGrath, Westbrook, ME

WINRZ, M. Clayton Cunningham, Gloucester,
MA

WIRSE, Albert E. Taylor, West Bridgewater, MA

Wé‘_}‘VMD, Stanley B. Tannenbaum, Newington,

KAZAFA, William A. Galletti, New Hyde Park,
NY

W2CDX, Elmer W. Ahrens, Dunkirk, NY

W2EKC, Charles A. Nuebling, Tallahassee, FL.

W2EKU, Carl A, Erbacher, Somerset, NJ

W2GBH, Daniel C. Morris, Brooklyn, NY

W2HAR, Arthur C. Ford, Melbourne, FI.

WAZHBE, Robert D. Glascock, Jackson Heights,
NY

W2ISN, Harrison E. Chapman, Brentwood, NY
KAZITS, Bruce L. Sherman, Chester, NY
WAZ20ZN, Anthony C. Degutis, Basking Ridge, NJ
WAJZRXY, Carl A, Terry, Binghamion, NY
W3AXH, John F. Carbrey, Philadelphia, PA
WIFNF, Arthur S. Morris, Coatesville, PA
WIMWEK, Paul D, Washington, Hatrisburg, PA
K3QJO, Alfred A. Giuliano, Sewell, NJ
K4AVE, Rudolph N, Youngblood, Spring Hill, FL
K4BFS, Charles E. “‘Butch™ Nichols, Ir.,
Marietta, GA
WBACIT, William H. Walker, Savannah, TN
K4CQE, Joseph W. Crawford, Jr., Virginia
Beach, VA
WBA4CQL, Jesse E. Duncan, Monterey, ‘TN
N4DNA, Rebert R. Mosher, Ormond Beach, FL
N4DZZ, Essie L. Myers, Chattanooga, TN
K4EYQ, Fred H, Stiening, Pittsburgh, PA
WA4FYT, Henry K. Hannah, Je., Pompano
Beach, F1.
WB4AGRY, Eugene Williams, Nashville, TN
KE40D, Archibald C. Dear, Hendersonville, NC
K4PM, Richard G. Hays, Bradenton, FL
WARWX, Ceorge E. Theil, Newport News, VA
WA4SBR, William €, Wileoxson, Chariotte, NC
W4SWI, Carl A, Meneley, Ormond Beach, FL
WAALTCT, Neville B. Baldwin, Lakeland, FL
KATSD, Thelma W, Kleinau, Chattanooga, TN

50 Years Ago

January 1935

(1 The Editor foresees short-wave broadcasting as a
major threat to amateur bands. Warner peints up the
complete ineffectiveness of its true objective:
propaganda.

1 Hooray! After long and strong pressure by the
ELeague (and others) the Radio Manufacturers Associa-
tion has established a special committee to deal with
radio interference caused by electrical appliances,
power distribution systems and automobile ignition,
[71 W2ZHLM is experimenting with carrier control,
making it proportional to voice input, so that modula-
tion percentage remains fairly constant.

[Z Engineers WIHRX and WIBZR disclose their
solations to matching, tracking and stabilizing
problems in multi-tuned circuits, used in the popular
WNatlonal HRQ receiver.

L] There are 46,3%) amateur station licenses in effect,
4835 more than a year ago.

{J W1DF's 50-watt transmitter is designed on the prin-
ciple of using the smallest number of stages, consistent
with output and drive requirements, aiming at keep-
ing trouble to 2 minimum and pleasure to 2 maximum.
(1 RCA engineers have developed a **V** cut crystal
that possesses the high activity of the **Y” cut and the
temperature stability of *“X** cuts.

[ W9BKO takes a different approach to the stability
problem — his “*Y'* cut holder uses a large block of
brass as the bottom electrode, which helps dissipate the
heat,

71 WYON has his choice of crystal cuts, using a cut-
ting and grinding rig he and WOIGF built to process
Taw quartz.

WAJUIR, Thomas A. Dobson, Onancock, VA

KS4V, Bill . Webb, Paducah, KY

WBAYTC, George H. Schoeider, Raphine, VA

WIAPM, Tom Serur, San Marcos, TX

WSBDN, Olyer J. **Oly"* Runnels, San Aatonio,
TX

K3BUX, Obert T. Cox, Tulsa, OK

W?)?{RE, Kenneth A. Snarr, Jr., Oklahoma City,

WSDSE, Victor . Cobb, Hope, AR

KASEJQ, Carl A, Nichols, Moss Point, MS

KDSKK, James K. Aymond, Alexandria, LA

WSWVL, G. Byron Webb, San Antonio, TX

WASZYF, Harry E, Leggans, El Paso, TX

N6ADG, Keith C. Ainsworth, El Segunda, CA

W6EAPD, Marcel Fanning, Bishop, CA

W8EDN, Warren L. Kern, La Canada, CA

KASENH, Arvid “‘Art’” L, Murman, Long Beach,
A

<.
*W6IC, George L. Meck, Fort Bragg, CA
K6IW, Elmer E. Caflies, Castra Valley, CA
WASLIV, Wesley 1.. Taylor, Monrovia, CA
WB6MOK, Max L. Raskoff, Los Angeles, CA
WEMPA, Frank D. Baker, Ben Lomond, CA
KDEMS, Forrest W. Lundy, Escondido, CA
WESOZ, William H. Johnson, Solvang, CA
KB7AM, Christian C. Gorder, Poplar, MT
K?&?X, Charles T. ““Shorty” Lydic, Harrisburg,

WICEG, Howard V. Graves, Spokane, WA
WIEYC, Willard R, Maxwell, Vashon, WA
WIFT, Sam S. Zuckerman, Cheyenne, WY
WATHIX, Johno R, Johnsou, Anaconda, MT
W7ILND, Theodore R. Welch, Lacey, WA
WTRIR, John W, Storms, Lakeside, MT
K7YBX, Beuford N. Thompson, Port Orchard,
WA

WSBJB, Raymond E. Offord, Bridgeport, OH
KF8I, Richard A. Bert, Pontiac, MI
K;}SLYH. T. A, “Ant” Ward, Jr., Huntington,

KARIIZ, Clayton A, Murray, Jackson, MI
WELCY, David L. Lyman, Oberlin, OH
WEMBJ, Wilfred A, Huegli, St. Clair Shores, M1
Wg&}d{l’\’, Gerald D. “Duke” Bettelon, Tipp City,

*\k(')BR.E, Chester O, D, Thompson, Sr., Zauesville,
H

3 Frequency stability seems an underlying theme of
this issue ~— W3LW gives us more information on
paseous voltage regulators for “B” supplies.

(] W8ZC found that a separate transmission line to a
600-foot distant receiving antenna cut local notse more
than the line attenuation of signal, and thus facilitated
his duplex/break-in operation,

[ The standard frequency transmissions from WWV
are now made twice weekly, instead of once, on 5, 10
and 15 Mc,

] WBLUQ outlines factors in the design of a twisted-
pair 72-ohm feedline to reduce dielectric loss, moisture
absorption and arc-over,

L1 Growth in the total of ham licenses has increased
the size of the Call Book, and the price to $1.25 (the
good old days!).

25 ears Ago

Javpary 1960

[ Reviewing an eventful 1959, the Editor says that ap-~
parent success at the world telecommunications con-
ference, still in session, is undoubtedly the high spot
of the year. A last-minute insert at press time confirms
the good news: General Manager Budlong announces
from Geneva that our bands (in this hemisphere) are
retained in full.

[1 WIEID and WIWFJI, on the Navy’s Underwater
Sound Lab’s expedition to Fletcher Ice Island in the
Arxctic, found time to work 6-meter DX with continen-
tat U.8. stations. Neutifus veteran WIFVY provided
plenty of advance advice and guidance,

[T Smith charts are hieroglyphics to most of us, but
K6CRT explains some of the practical applications to

Administered By Marvis Bogatz

WEUKT, Paul W. Kindy, Sun City Center, FL
WEVMJ, Lowell A, Ditmer, Dayton, OH
K8YX], Robert J. Zavada, Crystal Falls, MI
WICQU, Norval J. Hofferbert, Marion, IN
NODPD, Robert M. Virkus, Western Springs, IL
WYFE, Bdward H. Heppert, Morris, IL
KSHLC, Herbert Quilter, Chio, 1L
WBOHTM, Virgl E. Weissmiller, Rock Island, IL
W9JBA, Robert K. Lockhart, Indianapolis, IN
K9JKS, Kenneth E, Trueblood, Speedway, LN
WIKGK, Stephen Meskan, Lincolnwood, L
KAO9NDR, Robert J. McCracken, Indianapolis, IN
WOPFT, Donald A. Mandelco, Grant Park, IL
KAIPUG, Wayne W. Hassee, Evansville, IN
WI0QUO, Irwin Drucker, Chicago, 1L
W90, William P. Gainer, Milwaukee, WI
WIVY, David E. Hudgins, Peoria, IL
WAIVZIW, Henry M. Godlove, Kokemo, IN
KF9W, George “Sonny* Barger, Jr., Montello, Wi
WaDDY, William G. Dostal, Decoralt, 1A
AIPE, Steven R. Nelson, Blomkest, MN
WAGYW, Jobn H. Bozarth, St. Lounis, MO
WIDMIGZG, Richard B. Rogers, Clinton, WI
WHIRC, Daniel O. Modrow, Vergas, MN
WASLCT, Calvin D. Venable, Westminster, CO
WHOOHT, James [}, Love, Wichita, X5
WBATVX, Glenn A. Burdick, Edina, MN
KI#Y, Stephen J. Popp, Jr., Hazelwood, MO
KH61J, Jack K. Shibata, Honolulu, HI
VE3IAM, Eric H. Kirby, Brockville, ON
VE3CGK, Stanley L. Epple, Simcoe, ON
VEB3QX, Melville I). Jones, Hepworth, ON
VE7GQ, John W. Christopher, Vernen, BC
OKIFF, Vladimir “Mirek* Kott, Havanska, Praha
Czechoslovakia

*Lite Member, ARRL

In order ta avold unfortunate arrors In the Silent Keys
column, reports of Silent Keys are confirmed through
aoknowiedgment only to the family of the deceasad,
Thus, those who report a Silent Key will not
necassarily recslve an acknowledgment from Hg.

Mote: All Silent Kay reports sent to Hg. must include
the name, address and call sign of the reporter as
wall as the name, address and call of the Silent Key
in order to be listed in the column, Please allow
several months for the listing fo appear in GST. ]

help simplify transmission line problems.
[J W3PYW is no longer rockbound on 6 meters — he
built a converter for his bLf. exciter.

[ imateu.r license totals have reached the 200,000
mark.

[21 Two-tone audio shift is a common and the simplest
method of RTTY reception, but WELQV says the shap-
ing and keying advantages in f.s.k. detection using a
discriminator in the i.f. stages is worth the extra com-
plication and expense.

C1 W1SNN found good basics in W6TEV's sideband
design, but for his version chose a mechanical instead
of erystal filter, a slide-rule dial and an improved key-
ing system.

C1 Surplus BC-454 receivers were built to end at 6 Mc,,
but WZAWH pared some tuning coils to extend
coverage to the 40-meter band.

L1 Those of us beyond the Novice stage will still find
WHCP’s audio limiter helpful in getting rid of
neighboring key clicks.

[J Get ready for the DX comtest next month! For
beginners, there is the Novice Roundup month-long
competition. And W3EIS, president of the contest-
winning Potomac Valley Radio Club, sweetens things
with advice on operating techniques to improve your
score, _

{1 W2LYH's break-in system combines keying wave
shaping, antenna T-R. switching, receiver muting and
side tone.

{0 WI1ILN’s haif-kilowatt amplifier, complete with
power supply on one chassis, fits into a receiver-size
cabinet and can sit on the operating table,

(] Amateurs in the Southeast performed consistent
emergency and backup communication during the ram-
pages of storms “‘Gracie’” and “Irene’ during the
autumn,

L) In Russia, beginning amatc..s have lost 160-meter
privileges but have gained 49- and 10-meter band
segments. — WIRW )
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IARU and the ITU — 1985

if, perchance, you read this column regularly,
you may have noticed that occasionaily we men-
tion something about the possibility of a future
General WARC — that is, 2 World Adminis-
trative Radio Conference at which frequency
allocations will again be considered. One of the
ways in which IARU prepares for such a con-
ference is to maintain as much contact as is possi-
ble with those decision-makers in each country
who can be expected to attend I'TU conferences
as delegates. We rely {o a great extent on our
individual member-societies to maintain such
contact within their respective countries — in-
deed, that 15 clearly one of their responsibilities.
But in addition, the officers of TARU and the
vegional organizations regularly attend (finances
perraitting) various conferences and other

REGION 2 IARU RYTY BULLETIN

We want to remind all readers of the weekly Region
2 LARU RTTY Bulletin, transmitted over WIAW at
2330 UTC Wednesdays at 45.45 Baudot on 3,628,
7.095, 14.095, 21,095 and 28.095 MHz. (For the com-
plete WI1AW schedule of operation, see page 77 of
December 1984 QST.)

This bulletin is first transmitted in English and then
immediately repeated in Spanish, and brings you
region-wide LARU news of interest to all amateurs and
LARU sacieties in North and South America, Our cor-
respondence shows that its popularity is increasing,
which is a tribute not only to the recognition of LARU

*President, IARU

meetings of the ['TU, We of IARU attend these
conferences and meetings as observers, at the in-
vitation of the ITU and with the approval of the
delegates at the particular conference, Quite
often, the agendas of the mestings show that
there is no direct impact on the Amateur Radio
Service, but the importance of our being there
is to establish visibility for JARU and to make
the personal acquaintance of as many of the
delegates as possible.

As a recognized international organization and
as an accredited observer at the conferences,
IARU has the valuable privilege and opportunity
of attending the conference meetings and
mingling with the delegates thete and during cof-
fee breaks, in addition, [ARU generally spon-
sors an evening reception to which are invited,

and the number of amateurs who regularly ksten to
WIAW, but also to the excellent content of the
bulleting, which are prepaced weekly by Alberio Shaio,
HE3DEU, Secretary of IARU Region 2,

WAMeC

Maine is one of those areas settled early in the begin-
nings of the United States, and many of its towns have
the same names as cities and countries in other parts
of the world. Maine has, for example, towns with such
names as Falmouth, <(alais, Stockholm, Paris,
Moscow, Frankfort and Bremen, It also has towns with
the overseas country names of China, Denmark, Peru,
Sweden, Norway, Lebanon, Poland and Mexico.
Although there are surely other states with similar
sets of place names, because the current president of
LARU happens to live in such an “interbational state,”

ts of twe-way Amatsur Radio communicatiens.

depending upon the size of the conference, all
heads of delegations, other influential delegates,
radio amateurs who may be on the various
delegations, members of the International
Amatewr Radio Club (headquartered at 1TU
Geneva) and, of course, LARU officials,

There are a number of these ITU meetings
during 1985, and JARWU expects to be represented
at the following:

{a) Region |1 Maritime Mobile/Aeronautical
Conference in Geneva in February

(b) Region 1 Maritime Beacons Conference in
Geneva in March

{c) ITU Telecommunications Exhibit and
Forum in Singapore in May

{d) Geostationary Satellite Conference in
Geneva in August.

we thought it might be fun to issue a special cartificate
t0 any amateur who can submit proof having worked
one station in each of those eight **Maine countries.””
This is a just-for-fun award, with no complicated list
of rules, no endorsements and no (well, not yet,
anyway) advisory committee to guide its tuture.
Although it won’t be an easy award to come by (ex-
cept for Jocals, who can work most of thoss places via
2-meter repeater), there is at least one amateur in each
of the eight “*Maine Couniries™ listed. You can learn
their call signs by reference to the ARRIL Cleographical
Call Directory, or by sending WIRU an s.a.s.c.
This award is sponsored by the Augusta {Maine)
Ameateur Radio Emergency Unit, and will be ad-
ministered by its member W1RU, Unless the thing gets
out of hand and we are swamped with applications,
there will be no fee, That eleemosynary status could
change without notice. 130

soming Conventions

SOUTHEASTERN DIVISION
CONVENTION/25th TROPICAL
HAMBOREE

¥ebruary 2-3, Miami, Florida

Amateur Radio cperators from around the world
will gather under the tropical skies of Miami,
Florida, to celebrate 25 years of great
camaraderie during the 1935 Southeastern
Division Convention/Tropical Hamboree. All
major manufacturers of Amateur Radio equip-
ment will have displays: over 4010 loaded swap
tables will tempt the bargain hunter; and Ham-
boree dealers will have tantalizing specials for
all. Numerous countries will have international

68 05

... tFebruary 2-3

tMarch 9-10 )
Louisiang State, Lufa_lyeﬂe
.7 Murch 16-17
-~ Mounoke Dividon, Charlotte, NC
. March 30.31
_Nebraska State, Kearney

ARRL NATIONAL CONVENTIONS
Oclober 4.5, 1935

 Lonisville, Kentucky

September 5-7, 1986
%an Diego, Califorais

. duly 1012, 1987

Atlnda, Georgin

*. -tAf press fime, Amateur Badlo éxams are schedyled fo be given at this convention. For other sxam

“not uppertunities see Hamfest Calendar.



exhibits, and programs will cover the entire field
of Amateur Radio.

A Packet Radio Seminar has been scheduled
for Sunday, and experts in the field, led by Paul
Rinaldo, W4R], will explain and demonstrate
this fascinating mode of communications, Other
speakers include Doug DeMaw, WIFB; Curt
Halsopple, K9CH; Lew McCoy, WI1ICP: Bill
Henry, K9GWT; Tom ingram, K400V:
FADCA members; and national and regional
FCC personnel. There will be programs and ex-
hibits for nonhams. An inaugural meeting of the
Florida Section of the Radio Club of America
will be held at the Ramada Hotel; speaker is Fred
M. Link, W2ALU. South Florida DX Assn. has
prepared a top-notch DX forum and will spon-
sor a DX Dinner followed by **The SFDXA
Orient Express, A Tale of Taiwan BVEW."
Southeast Chapter QCW A will have a QCWA-
QOTC-SOWP Hospitality Corner in the exhibit
area; all members are invited to drop by. The

- How to Reyister for Upcoming Exams . . ...

-Anplications must arrive by February 8.

March 8, Loufsiana State Conventipn (Lafayette, Louisiana). Amateur exams will be given
Saturday, March 9, at 1 P.M., in the Banquet R
Extra Class. Mail check for $4 (payabte to AR
of your licenss to: "EXAMS," cfo Jim Britch, NFBI, Rte. 1, Box 110J, Broussard, LA 70518,

aom of the Holiday tan North. Novice through
RLIVEC), completed Form 810 and a photogopy

traditional Traffic Handlers Breakfast will be
held Sunday morning at the Ramada Hotel.
Site of the Convention/Hamboree is Fabulous
Flagler Dog Track, corner N.W. 37 Ave, & N.W.
7 Street. Headquarters hotel is the Ramada
Hotel-Int’l. Airport, 3941 N.W. 22nd St., with
special rates of $47, single; $49, double, triple
or quad. Registration for both days of conven-
tion is $4 before Tan. 29, $5 after. Swap Tables
are $14 each before Jan. 29, $16 after. DX dinner
tickets are $16 each (usually a sellout). Free over-

night parking for self-contained RVs is provided
at convention site; advance reservation recom-~
mended. For further infermation, registration
tickets, swap tables, hotel reservation cards,
maps of Miami, RV parking reservation, write
to Dade Radio Club, P.Q. Box 350045, Miami,
FL 33135-0045. DX dinner tickets: send check
payable to South Florida DX Assn. to P.O. Box
4541, Margate, FL 33063, Make checks for
registration and swap tables payable to Dade
Radio Club. EYET)

ramifest Calendar

[Attention those who send In items for Hamfest
Galendar and Coming Conventions: Postal regula-
tions prohibit mention in QST of prizes of any kind
and gamss ot change such as bingo. Hamfest in-
formation is accurate as of our deadline; contact
sponsor for possible late changas.]

{Florida (Sarasots) — January 12-13: Sarasota
Hamfest, [nc. 1985 will be sponsored by the Sarasota
ARC, Inc. at the Sarasota Exhibit Hall, Civic Center
and Sarasota Adult Recreation Center on Jan. 12, from
8:30 AM. 1o 4:30 P.M,, and Jan. 13, from 9 A.M.
to 3 P.M. (setup, Jan. 11). Admission is $3 in advance
and $4 at the door. ARRL and other forums, technical
subjects, commercial displays, flea market. Food,
beverage, snacks available in exhibit hall, QCWA
luncheon on Jan, 12, Talk-in on 31/91 and 13/73, For
further information, contact Art Herrald, AA4AN,
5161 Ozxford Dr., Sarasota, FL 33581, tel.
813-349-1367.

illinois (Arlington Heightss — Janunary 20: The
Wheaton Community Radio Amateurs will sponsor the
Wheaton Hamfest from 8 A.M. 1o 4 P.M., Admission
is 83 in advance, $4 at the door. Forums, VEC exams.
Taik-in on 01/61. For further information, call
312-231-7497 (recording).

tlowa (Davenport) — February 24: The Davenport
Radio Amateur Club will hold their 14th aonual
hamiest at the Davenport Masonic Temple, Brady St.
{Hwy. 81) and 7th St., from 8 A M. to 4 P.M. All in-
doors. Food and drink. Admission: $2 advance, $3 at
the door. Tables are available and must be reserved for
§7, with $2 extra for ac hookup, Table setup begins at
7 A M. Talk-in on 28/88, WOBXR. For table reserva-
tions and advance tickets, contact Dave Johannsen,
WB@FBP, 2131 Myrtle St., Davenport, [A $2804. FCC
exams will be given. Completed Form 610, with copy
of license and check for $4 (payable to ARRL/VECQ)
must be sent to Al Broendel, N8OK, 2712 38th St.,
Rock Island, fL 61201, to arrive by Jan. 25,

Lowisiana (Hammond) -- January 19: The
Southeastern Louisiana University ARC (SLUARO)
and the Southeast Louisiana ARC (SELARC) are
Jjointly sponsoring a hamfest from 9 A, M. to 3 P.M.,
at the old men’s gym on the Southeastern LA Diniver-
sity Campus. Free admission. For further information,
1';31'5 to SLUARC, Box 402, SLU, Hammond, LA

2.

Michigan (Southfield) — Yanosry 20: The Sonthfield

IARRL Hamiest
*Gonventioniiravel Coordinator, ARRL

High Schaol ARC [s sponsoring their 20th annual Swap
& Shop at Southfeld High School, 24675 Labser,
Southfield. Doors open at 6 A M. for exhibitors; open
to public from 8 A.M. to 3 P.M, Admission is $2.50.
Reserved tables are 520 for two &-foot tables (paid in
advance). Additional reserved tables $10 each, Tubles
will be available at the door, Plenty of parking. Food
available. All profits from this affair go toward Elec-
tronic Scholarships and to support the activities of
Southfield High School ARIC. Please reserve tables and
tickets in advance. Indicate with your reservation
whether you will need wall space and/or electrical
outiets, All table reservations will be confirmed. For
mere information and/or reservations, write to Mr.
Robert Younker, Southfield High School, 24675
Lahser, Southfield, M1 48034.

New York (Yonkers) — Fanuary 27: Hams, cormputer
and electronic wizards, CBers: Come to the Yonkets

Administered By Marjorie C. Tenney,” WB1FSN

Electronics Auction, indoors at ELemko Hall, 556
Yonkers Ave., Yonkers. Plenty of seats and parking.
Bring equipment (new or used) you want to auction off;
bid on equipment you want to buy. Sunday, Jan. 27,
9 AM. to 3 P.M. Inspection from 9 A.M. to 10 A.M.,
auction starts at 10 A,M. sharp. Admission: $3 each
(buyer and seller; children under 8 free. Club cornmis-
sion on successful sales only: 10% on first $100, 5%
on remainder, Sé:onsorcd by the Yonkers ARC. Talk-
in on 146.265/865, 440.15/5,15 and 52. Vor further in-
formation, write to YARC, 53 Hayward $t., Yorkers,
NY 10704, tel. 914-969-1053.

Noie; SBponsors of large gatherings should chack with
League Haq. for an advisory on possible date con-
flicts before contracting for meeting space. Dates
may be recorded at ARRL Hq. for up to two years in
advance. o1 5

Strays -a8*

i1 the following radio amateurs ou their performance
in the 1984 WNational Hammer Dulcimer
Championships:

* Steve Smith, KCSF, of Tulsa, Oklaboma:
Champion

* Paul Goelr, WA9PUL, of EBvanston, llinois:
Fourth Place

[1 Stan Obritski, WB2TTY, of Jackson, New lersey

on being New Jersey's rehabilitant of the year. Stan
is an artist, teacher, lecturer, and Amateur Radio
operator,

I would like to get in tooch with. , .
[Z1 anyone familiar with the Aurora Ultra 5 motoring

racing set. Clarence Grimm, WONJZ, 193 S, Mason,
Bensenvifle, [L 60106,

% GIVE US YOUR OPINION

Theck ore bax, sign telow, alfix postage and mall this pra-addressad
ward to sxprags youl opinion ta the AARL Board of Dirsciore with
tetoronce t6.4 5 S5H aperation an dome segrnent af the 40.motar band
bolow F1 MHz

£ | | tavor soma subband allocation lar S8 operation tor 11 5 Amateur
Hadio apetators on the dd-meter band balow 7 1 MHz.

LY 1 da nat favor any subband allocation tor S58 aperation for U s
Amateur Hadko cueralars nn e 4omalee band below ¥ 1 MHz,

AT YRS CLABS AGE TUHGRATURE T
LICENSED LICENSE

Famlly Membent miy e 2 Fassdmile of e caxd

e LR L L L L L T N

fhe Amarican Radlo Aaley Leaqua, Inc.
226 Matn Stroot
Newington, GF 08111

As you read through this issue, you should come across a preaddressed postcard like the one
shown here. The ARRL Board is asking your opinion on S5B subbands in the U.S, 40-meter band
befow 7.1 MHz, If your postcard is missing, just send a facsimile to ARRL Hq.
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Affilleted Clubs In Action

CLUBS ESSENTIAL IN VOLUNTEER
EXAMINER PROGRAM

From the very first days of ARRL’s formal work
toward a viable Volunteer Examiner Program,
Amateur Radio Clubs have pitched in, Many, many
ciubs stepped forward to point the emerging program
in the right direction when they felt it had strayed off
course. More recently, a number of clubs signed with
the FCC to serve as regional YECs at the first oppor-
tunity, while the ARRL/VEC worked to get cost
recoupment provisions on the books and otherwise gear
up to serve afl 13 FCC-defined regions for the long
haul. When the ARRL/VEC was up and running
smaothly back in September, clubs again offered their
support. The Dayton ARA (an ARRL-affiliated club)
was one of the ciubs that took up the reins as a regional
VEC until the ARRL came on line; it has recently
wrapped up its commitments and joined forces with the
ARRL/VEC -~ virtually all of its VEs had also been
accredited by ARRL. Other clubs have responded in
other ways.

Several " have asked to be accredited under the
ARRL/VEC as clubs that wonld then be responsible
for providing VEs for local exam sessions. Others
wanted to accredit Voluntzer Examiners {VEs) locally
for us and run the program in their locales. Still others
sought exclusive rights to serve under ARRL as coor-
dinators in their ARRL Sections. Their spirit is en-
couraging. Lnfortunately, their proposals reflect a
misunderstanding of what ts permissible.

VEs, by definition, must be individuals; to become
a VE, an individual must be accredited by a Folunteer
Examiner Coordinator. The ARRL/VEC (an ad-
ministrative entity at Headquarters), having signed an
agreement with the FCC to serve in all 13 regions, must
aceredit its own VEs — it must accredit only gqualified
individuals, [t does not have the authority to delegate
that responsibility to clubs, regional coordinators or
anyone else.

*Manager, Club and Training Dept., ARRL

ConductedEBYy
Steve Place," WB1EYI

acial Service Clubs
owing

Counfjr ARC (19 T
5. Edgewoc»d Clrcte B]piey, W‘J 25271

umﬁer afAHRL Afﬁliatad Ciuba have piedged Eo serve thelr communitles and &mateur j
o_mg,r_e,activeiy as Spectal Service Clubs in the coming yaar. We weltome our newest S6Cs
en ourage you to gat: an touch wnh them tNumber of members is in parantheses}

" Virginia auch Aac 5176)

29? CHation Dr %’n‘gima Beach, VA 23452

tida nn ARBL's Sﬁéc'iat SeMca Club groaram, i conla.ct t’ne A!mfmad Club Cobrdlnaf.or in your ARRL
39;’:1{9 Your sammn Manager (page U or Hg, has the address. - >

A number of those clubs who had offered their ser-
vices were disappointed, But they now realize that ac-
creditation is not an end in itsedf; it’s only a small step
toward achieving the ultimate objective of the program:
frequent, convenient and fair exam opportunities.

What roie will radio clubs play? The most impor-
tant rele of all in ensuring the success of Volunieer
Examining — they’ll make it work! Local radio clubs
will identity the collective need for upgrade exams in
their communities; ptan and schedule locally convenient
exam sessions; publicize the opportunity as thoroughly
as possible so that everyone who is interested can sign
up for an exam; and provide the necessary local sup-
port and coordination before, drring and after testing.

it sounds simple. 1t’s not. Some work is involved —
lots of work. An ongoing commitment and consistently
high performance are needed, You, the lacal club, will
uitimately make Volunteer Examining a success. That's
a responsibility not to be taken lightly! But it’s one that
many clubs are now meeting effectively. The
ARRL/VEC already has hundreds of exam sessions
registered across the country this vear. And more clubs
call the ARRL/VEC statf every day to get the ball
roiling in their areas.

‘The next time you ask, ““What’s left for clubs?™ ask
what the BFCC, the VEC and the VETs would do
without clubs® support! Very little. Each of them has
meticulonsly defined and limited responsibility and
authority. Each plays a role, But without the local clubs
- the people who know what's needed in their com-
munities, who know their local resources, who know
how to get things done at the local level and who care
cnongh to do it — there is oo Volunteer Examiner
Program. And now that the FCC has folded its
Amatewr Radio exam tents, without volunteer-
administered exams Amateur radio would suffer. Radio
clubs will make a significant contribution — they must|

CORRECTION

Qur apologies to the Volunteer ARC, a Special Service
Club erroneously listed in November’s **Affiliated
Clubs in Action’ as hailing from Texas, Though we
know the West Gulf Division would love to call the
Volunteer ARC gang its own, the club carries the brand
of the “*Volunteer State” - Tennessee! Congratula-
tions once again — this time to the Volunteer ARC of
Ruens, Tennesses, -]

IR Tralning

PROGRAMMED INSTRUCTCR
TRAINING: PROS AND CONS

Programimed texts have heen popuiar for the past
couple of decades in many fields, including electronics,
‘Your League is considering preparing such textbooks
far its instructional program. They are effective
teaching tools, but they require more time and money
to prepave than do standard textbooks. Are they worth
it?

The format for programmed instruction is a brief
paragraph or two of instructional material in each
““frame,'’ followed by a question and several answers,
only one of which is correct. Bach answer is followed
by a page number. The student turns to the page in-
dicated for the answer he has chosen to learn if that
answer is correct (in which case, the next frame follows)
or incorrect, and why it is so. If the answer is incor-
rect, he can reread the previous frame, choose another
answer and turn to the appropriate page tor that
answer, Eventnally, the student arrives at the correct
response and procesds to the next frame. A typical
programmed lesson consists of 20 to 40 frames, each
containing one gquestion with two to five possible
answers. A course consists of, perhaps. 15 such lessans.
Programmed textbooks are generally considered more
appropriate for self-study than for classroom instruc-
tion, so their usefulness depends in part on how they’ll
be used.

As the new year begins, your Training staff is
evaluating projects to be accomplished during 1983,
Several new textbooks are among the projects being
considered. We need some input from you, our
members. What instructional material do you need the
most? Have you had any experiences with programmed
instruction? 15 programmed instructional material ap-
propriate for your purposes? 1s it worth the additional

“Tralning Manager, ARRL

70 UsT=

time and expense reguived for its preparation?

Most of the money your League allots to the Train-
ing program comes from membership dues and publica-
tions sales, Therefore, your input is needed on how
your money is to be spent. Please drop us a line at
ARRL Hg. and tell us what instructional material is
mast needed, and whether you think programmed in-
struction is the way to go.

Please tell us, too, now that the new 60-page fnsiruc-
tor's Guide far Novice courses has been published, how
we might improve the next edition. Because it represents
an entirely new approach to instructor training, we need
your suggestions. Do you like it? Don’t like it? Could

Conducted B
John Foss,* WTKQ!

it have been done better? Did it answer the beginning
instructor’s questions? Fail to answer them? Was it too
long? Too short? Too detailed? Not datailed enough?
Did it give a realistic and usable breakdown of the
Novice course into 1] sessions? Are there too many ses-
sions? Not enough sessions? This new Novice Instruc-
tor's Guide, quite frankly, is a trial balioon, Qnly you
can tell us if it meets your needs.

If you have registered a Novice course with Head-
quarters scheduled to begin in September 1984 or later,
you shoudd have received a copy of the Guide, 1f not,
copies are available from ARRL Hg. for $3 each
postpaid. Let us hear from you. HEE)

|[anJ

{Continued from page 50)
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need for their support of efforts to recruit new amateur
licensees.

12) Mr. Sumner next presented a proposal for a
slight modification of the notice now required to be in-
cluded in QST advertising of sitnplex autopatches that
discusses the features of the device, the abjective of the
modification being to make the [anguage appropriate
for devices that inciude a simplex autopatch as one of
a number of features. After discussion, on motion of
Mr. Grauer, it was voted to defer the matter to another
time,

The next meeting of the Executive Committee was
tentatively established for the Washington, DC vicinity,
on Saturday, March 23, 1985, There being no further
business, the Commitiee adjourned at 5:20 P.M.
Respectfully submitted,

David Sumner, K1ZZ
Secretary

LIFE MEMBERS ELECTED
November 19, 1984

Billy K. Bean, WB7SNQ; Thomas J. Beary, Ill,
NUBXW: Byron B. Berg, KABUNY; Richard Bernard,
WARRRR; Timothy Edward Berry, WB4GBI; Bo
Bjarno, OZIBRIY; James A. Denneny, Jr., RTEG;
Hugh L. Faulk, II, K4GVG; Fred A, Fiich, KAGFLF:
Mary Sue Fuller, KB6DSA; Thomes K. Gardiner,
KDYLC; Kenn Glenn, KN3Q; Barrie Greenwood;
Timothy D. Gustafson, KC3IW; Raymond L. Henry,
Ir., AA4LL; Glenn A. Jewell; Mare (', Johnson,
WASROT, Stephen 1. XKahle, WABRMW; Jack
Kettering, KEGUX; Howard M. Krawetz, N6HM,;
Gerald W. Moore, WASLAJ: Jack R, Mullen,
W6ACQ: J. Robert Myers, KOETH; James W, Nessen,
Ir.. KD6LC; Chester M, Nibby, Jr., N1BNX; Kenneth
L., Morton, N7DCY; M. A. Petty, N6EHA; Robert £,
Priddy, KAUSSE; W. Glen Read, KB7GZ; John Reilly,
KAGODR; Jane B, Renz, KG3IR; Karl J. Renz, K4YT;
Robert A, Renz, W2TX; Daniel W. Smitha, KAGRUX;
Joan M. Spencer, WBBRSM; John T. Stevens, Jr.,

KC3MM; Walter L. Thomas, NBﬂE Leonard Vlcl:or.
WA6RNA, Graeme P. We[ch WEIRZ. )



1985 Novice Roundup Announcement

ow that you have your ticket, are you
hesitant to get on the air at only 3-5 wpm?
Are you spending hours tuning up and
down the diaf listening for a CQ that’s slow
enough to copy? Relax. All new hams, from old
to young, are in the same boat of new-ham-
awkwardness. Novice Roundup is your chance
to dive into the airwaves and drown yourself in
QS0Os, If you’re a really shy person, find a ham
buddy and jump in together as 2 multiop station.
Although the Novice Roundup is aimed
primarily at Novices and Techs, the more hams
participating, the merrier the game will be. All
amateurs are encouraged to join the fun. The
good news for Novices and Technicians is that
you are eligible for the handsome certificate
awarded to each single-operator station who sub-
mits a valid entry of 200 or more Q80s. If the
rules seem complicated at first glance, try reading
them two or three times. They need to be
followed with precision if your entry is to qualify,
Feel free to contact us here at ARRL Hg. if you
have any guestions. When you’re ready to put
your contest entry form and logs in the mail,
double check to make sure all the information
is included and your handwriting is legible.

FUN-damentals of the Novice Roundup

The 1985 MNovice Roundup lasts an entire
week, including two weekends: 0001 UTC
Saturday, January 26 (Friday local time), to 2359

UTC Sunday, February 3. To keep contesters
from killing themselves, participants are limited
to 30 houss at the most. Write to ARRL for your
entry forms, and put a bookmark in your QST
so the rules will be easily accessible when the
forms arrive, Entry forms include three or more
(specify quantity) log sheets with room for 100
contacts on each, a summary sheet (one needed)
and a CD-77 form dupe sheet to keep track of
the stations you've worked. Run your self-
addressed, stamped envelope to the mailbox
now, and you'll have the forms in time to start
the Roundup. The address is ARRL, 225 Main
8t., Newington, CT 06111.

Your goal in the contest is to work as many
stations as possible, in as many different ARRL
Sections and DXCC couniries as possible. ARRL
Sections are listed on the Novice Roundup entry
form and on page 8 of every QST. (If you're not
sure which Section you’re in, write toc ARRL for
a free copy of Operating an Amateur Radio Sta-
tion, which breaks down each Section by
county.)

Each station you work may be counted only
once, Short QSOs work best, so don’t discuss
grandma’s rhubarb pie with another contester
or repeat anything nnless asked. Here’s a typical
Novice Roundup QSO:

CQ NR CQ NR DE KAIKHR/N KAIKHR/N K
KAIKHR/N DE KA9PUB/T AR
KASPUB/T DE KAIKHR/N 579 CT EN

KAIKHR DE KASPUB R 569 IN KN
KASPUB R 73 DE KAIKHR/N K

To streamline the QS0, the license class can
be dropped after the contact has been
established.

Happy Contesting!

Rules

1) Object: For Novice and Technician operators
in the United States (and possessions and ter-
ritories) to exchange QSO information with as
many stations as possible on the 3.5, 7, 21 and
28-MHz Novice/Tech bands, Others work
Novices and Technicians only.
2) Contest Perlod: The week that spans the end
of January and the beginning of February, in-
cluding both weekends. Begins 0001 UTC Satur-
day, January 26, 1985, and ends 2359 UTC Sun-
day, February 3. Operate no more than 30 hours.
Off periods must be at least 15 minutes; listen-
ing time counts as operating time. Times on and
off must be indicated in your log.
3) Categories:

{A) Single Operator: One person performs all
transmitting, receiving and logging functions.

{B) Multioperator: Single transmitters only.
Those obtaining any form of assistance, such as
relief operators or logging.
4) Exchange: Signal report and ARRL Section
or country for ID¥ stations. Novices should send
/N and Technicians /T after their call sign so
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others will know their license class.
5) Scoring:

{A) QSO Points: Count one point for each
complete two-way QSO, Work each station once,
regardless of the frequency band.

{B) Multiplier: Each ARRL Section (listed on
page 8), plus VE8/VY1, plus each foreign
country.

(C) Code Proficiency: Additional points can
be earned if you have qualified for an ARRI (not
FCC) Code Proficiency certificate. CP credit
equals the speed in words per minute indicated
on the latest certificate or sticker held by the en-
trant. For more details on the Code Proficiency
program, see Contest Corral, this issue,

{D) Final Score: Add vour Code Proficiency
credit to your total number of QSO points.

Club Competition Rules
Contest Disqualification

Three of the ARRL-sponsored contests
during 1985 include an ARRL-affiliated

club competition — January VHE Sweepstakes,
February/March International DX Contest and
November Sweepstakes. There are a few ground
rules to follow to ensure that your club’s scores
are properly credited (and to ease the log
checker’s burden). These are detailed below,

From time to time it becomes necessary 1o con-
sider disqualifying an entry to an ARRL contest.
‘The particulars are listed below. Most of the time
the reason is simply that the person submitting
the entry was not accurate in copying call signs
or contest exchanges. As long as you are careful
only to log Q8Os when vou are sure of the in-
formation, you should have nothing to worry
about. [The use of standard ARRL contest forms
will help to ensure that your score is figured
properly and speed up the publication of con-
test results in QST.J

Don’t hesitate to call or write if you have a
guestion about the rules listed here or the rules
for any particular contest. The time to ask is
before the contest, not afterward.

Club Competition

Only ARRL-affiliated clubs may participate
in the club competition. A member must be listed
in the regular score listings to be counted for a
club.

For a club to be listed, two conditions must
be met:

1) At least three different entries from
members of the club must be submitted.

2} All members wishing to be included in the
¢club scores must indicate the club name on their
summary sheet, s the club secretary must send
a list of all club members eligible to compete for
the club and which level (unlimited, medium,
iocal) they wish to enter for each competition.
Remember to meet the mailing deadline!

There are three levels of club competition:

B Unlimited. Any club submitting 51 or more
entries is in this class. (One station can submit

T he 1985 contest season is upon wus.

72 H5T=

Muttiply that by your ARRL Section/country
total for your final score. For example, if you
work 100 stations in 31 Sections + 3 foreign
countries and have an ARRL Code Proficiency
credit of 10 WPM from WIAW or W60WP,
then your score is 100-plus-10 % total multipliers
(31 + 3) or 34, for a total of 3740 poinis,

6) Miscellaneous: Crossband contacts are not
permitted. Novices and Technicians work any
amateur stations; others work Novices and
Technicians onfy.

7) Reporting: Contest forms {log sheets, sum-
mary sheet, dupe sheet) are available from
ARREL Hg. for an s.a.s.e. Official forms are
recommended. Any entry making more than 200
(50s must submit duplicate checking sheets
(alphabetical listing of stations worked). ln-
complete or late entries will be classified as check

two entries — one on phone and one on CW in
the November Sweepstakes and the DX Contest. )
All stations and all operators must reside within
175 miles of the club’s center. All members more
than 50 miles from the club’s center must attend
at least 50 percent of the club’s meetings to be
eligible to submit an entry. 1f, however, they
have not been a member for a vear’s time, they
must have attended at least 50 percent of the
meetings since becoming a member. There is no
attendance requirement for those members
within 50 miles, However, to be considered bona
fide, a member must be active in club affairs.
Members [iving outside of 175 miles and/or
members operating stations outside of 175 miles
may not compete in the club competition. The
club must be ARRL-affiliated.

2) Medium. Any club submitting fewer than
50 entries falls in this class, except as noted in
local club criteria, below. The same mileage and
attendance requirements apply as the unlimited
class club. The ctub must be ARRL-affiliated.

3) Local. Any ciub submitting 10 entries or less
is in this classification. All members must reside
within 20 miles of the club’s center. There is no
attendance requirement. Again, the ciub must
be an ARRL affiliate.

Single- and multioperator-station scores may
be counted. At a guest-operated single-operator
station, both the guest operator and the station
licensee must be members of the same club in
order to count the score for that club. At
multioperator stations, at least 66 percent of the
operators must be members of the same club for
the score to count for that club.

In conjunction with the 50-percent attendance
rule, the club must hold a7 feast four in-person
meetings per year. A club’s entry classification
may be changed if, in the opinion of the ARRL
Awards Committee, the club has manipulated
its number of entries to fafl into a lower
classification (e.g., if a club with 100 members
submits only the 50 highest scores, even if more
than 50 of its members wish to compete.)

It is not within the intent of these rules that

togs. Logs should inciude dates, QSO times, on
and off times, complete exchange sent and
received, and band. Postmark your entry within
30 days after the contest (March 5, 1985).

8) Awards: Certificates to the top Novice and
Technician in each ARRL Section and each
single-operator Novice or Technician who sub-
mits a valid entry with 200 or more Q80s.
Multioperator or General class licensees and
above are not eligible for awards.

9) Conditions of Enfry:

{A) Each entrant agrees to be bouad by the
provisions as well as the intent of this announce-
ment, the regulations of hissher licensing
authority and the decisions of the ARRL Awards
Committee.

(B) Disgualifications: See below. %E]

and
Criteria

a club should vote out a member or a member
resign and then be voted back into the club later
so the S0-percent attendance rule can be met.

The highest affiliated-club entry will be
awarded a gavel in each category (unlimited,
inedium, local).

The highest single-operator CW score and the
nighest single-operator phone score in any club
entry will be awarded with a club certificate when
at least three singie-operator CW and/or three
single-operator phone scores are submitted.

Disqualification

If the claimed score of a participant is reduced
by two percent or more, the entry may be dis-
qualified. Score reduction does not include cor-
rection of arithmetic errors.

Score reductions may be made for taking
credit for unconfirmed QSQOs and/or multipliers,
duplicate contacts, and/or other scoring
discrepancies.

An entry with more than two-percent duplicate
contacts left in the log or an entry in which more
than two-percent *“rubber clocking®” (altering the
actual time to increase the operating time so that
it is greater than the allowable limit) is detected
will be automatically disqualified.

Lf a participant is disqualified, he or she will
be barred from submitting an entry in the next
anaual running of that specific contest, e.g., dis-
qualification from the 1984 phone 8S prohibits
submission of an entry for the 1985 phone S8,
but F985 CW S8 participation is okay.

The calls of all disqualified participants will
be listed in the QST contest report.

Any participant on the borderline of dis-
qualification, but not actually disqualified, may
receive a warning letter.

For each duplicate contact or miscopied call
sign that is removed from the log by Ha., three
additional contacts will be deleted as a penalty.
The penalty will not be considered part of the
two-percent disqualification criteria.

In all cases of question, the decisions of the
ARRL Awards Committee are final.  H#<]



Rules, 1985

International DX Contest

country hunter alike, the third fuli

weekend in February (16-17, for CW) and
the first full weekend in March (2-3 for phone)
bring the challenge and excitement of the ARRL,
International DX Contest. For these two
weekends each year, the bands spring to life with
DX apienty. An operator can choose to go all
out in the competition for a top score, or leisurely
chase those last few countries needed to finish
the requirements for the 5-Band DXCC award.,

If you participated in the 1984 ARRL Inter-
national DX Contest, you are that much ahead
of the pack. The rules for the *&5 contest are
similar to those of the "84 ’test with one excep-
tion: the District of Columbia (DC) now counts
as a separate state multiplier.

Use of official entry forms makes the post-
contest paperwork a snap for vou and makes the
job of compiling the results a lot easier at our
end. To receive your set of entry forms, send a
self-addressed, stamped, business-size envelope
(for W/VE amateurs) or # self-addressed
envelope and 2 IRCs (for DX amateurs) to
ARRL Hq. Mail early and avoid the last-minute
delay.

Complete contest rules are listed below. 1f you
have any guestions on any aspect of this con-
test, get in touch with us at Hy., and we’ll do
our best to help you out, Good DX!

T o the serious DX contester and the casual

Rules

1} Eligibility: Amateurs worldwide.

2) Object: W/VE amateurs work as many
amateur stations in as many DXCC countries of
the world as possible on 1.8 to 30 MHz, ex-
cluding the [0-MHz band. Foreign amateurs
work as many W/ VE stations in as many states
and provinces as possible.

3) Dates:

(A) CW -— Third full weekend in February
(February 16-17, 1985).

(B) Phone — First full weekend in March
(March 2-3, 1985).

4) Contest Period: 48 hours cach mode (separate
contests). Starts 0000 UTC Saturday; ends 2400
UTC Sunday.
5) Categories:

(A) Single Operator — One person performs
all operating and logging functions. Use of spot-
ting nets (operator arrangements involving
assistance through DX-alerting nets, efc.) is not
permitted, Single-operator stations are allowed
only one transmitted signai at any piven time.

(1) Al band.

(2) Single band {one oniy). Single-band n-
trants who make contacts on other bands should
submit logs for checking purposes.

(B) Multioperator — More than one person
operates, checks for duplicates, keeps the log,
ete.

(1) Single transmitter. One transmitted
signal at any given time. Once the station has
begun operation on a given band, it must remain
on that band for at least 10 minutes; listening
time counts as operating time. Multioperator,
single-transmitter stations must keep a single,
chronological log for the entire contest petiod.
Violation of the 10-minute rule or improper
logging will result in an entrant’s reclassification
to the unlimited multi-multi ¢lass (see below).

ARRL

(2) Two iransmirter. A maximum of two
transimitted signals at any given time, on differant
bands. Once cither station has begun operation
On a given band, it must remain on that band
for at least 10 minutes; listening time counts as
operating time, Both transmitters may work any
and all stations; the second transmitter is no?
limited to working new multipliers only. Each
of the two transmitters must keep a separate,
chronological fog for the entire contest period.
Violation of the 1¢-minute rule by either or both
transmitiers or improper logging will result in
an entrant’s reclassification to the unlimited
multi-multi ¢lass (see below).

(3) Unlimited. A maximum of one
transmitted signal per band at any given time.
Unlimited multi-multi stations must keep a
separate, chronological log for each band for the
entire contest period.

(C) QRP — Single operator, alt band only.
QRP is defined as 10-W input or less (or 5-W
output or less).

&) Contest Exchange:

(A) W/VE stations (includes 48 contiguous
United States and does not include Canadian
islands of St. Paul and Sable) send signal report
and state or province,

(B} DX stations send signal report and power
(three-digit number indicating approximate
transmitter input power}.

7) Scoring:

(A) QSO Points ~~ W/VE stations count
three points per DX Q80. Foreign stations count
three points per W/VE QS0.

(B) Multiplier — W/VE stations: sum of
DXCC countries (except U.S. and Canada)
worked per band. Foreign stations: Sum of U.S,
states (except KH6/KL'7) and District of Colum-
bia (DC), YE1-7, YO, VE8/VYI, worked per
band. Maximum of 58 per band.

(C) Final Score — Q350 points < multiplier
= final score.

8) Miscellaneous:

(A) Call signs and exchange information must
be received and logged by each station for a com-
plete QSO.

(B) All operators must observe the limitations
of their operator licenses at all times.

(C) Your call sign must indicaie vour
DXCC country station location (KHEXYZ/ W1
in Maine; FGBAAA/FS on St. Martin, etc.).

(D) One operator may not use more than one
call sign from any given location during the con-
test period.

(E) The same station may be worked only
once per band — no crossmode, crossband or
repeater contacts.

(F) Aeronautical and maritime mobile stations
outside the U.S. and Canada may not be worked
for QSO or multiplier credits by W/VE stations.

(G) All transmitters and receivers must be
located within a 500-meter-diameter circle, ex-
cluding directty connected antennas. This pro-
hibits the use of remote receiving installations,
Exception: Multioperator stations may use spot-
ting nets for multiplier hunting only.

9) Reporting:

(A) All entrants are encouraged to use official
forms available from ARRL (s.a.5.e. or 2 [RCs)
to report contest results,

(B) Logs must indicate times in UTC, bands,

calls and complete exchanges. Multipliers should
be clearly marked in the log the first time
worked. Entries with more than 500 Q8Os totai
must include cross-check sheets (dupe sheets).

(C)y All operators of muitioperator stations
must be listed.

(D) Entries must be postmarked within 30
days of the last contest weekend (April 2, 1985).
Logs not postmarkéd by the deadline will be
classified as checklogs; no extensions, no excep-
tions. All stations are requested to send their en-
tries in as early as possible, Entries received after
mid-July will not make QST listings.

10) Awards: Plagues will be awarded in the
following categories for both the CW and phone
contests.

{A) Top W/VE scorer in each entry category
— single operator-all band, single operator-
single baad (1.8-28 MHz), QRP, multioperator-
single transmitter, multioperator two-transmitter
and multioperator-thultitransmitter.

(B) Top scorer in the single operator-all band
category worldwide and on each continent. In
addition, worldwide leaders in the single
operator-single band, QRP, multi-operator-
single transmitter, multioperator-two transmit-
ter and multioperator unlimited categories will
receive plaques.

(C) Additional special plaques will be awarded
as sponsored. See October 1984 QST for the cur-
rent list and February 1985 OST for any
additions.

(D)) Certificates will be awarded to top single-
operator, all-band eniries from each country and
ARRL Section; top single-band entries in each
U.5. call area and each country; tep
multioperator entries (both single and multi-
transmitter) in each country, U.S. call area and
in Canada. Additional single-band and
multioperator certificates will be awarded if
significant effort or competition is displayed. DX
entrants making more than 500 QSOs on either
mode will receive certificates.

11} Club Competition: ARRL-affiliated clubs
compete for gavels on three levels: unlimited,
medium and local clubs. Details are listed in this
issue,

12} Conditions of Entry:

(A) Each entrant agrees to be bound by the
provisions, as well as the intent, of this an-
nouncement, by regulations of his or her licens-
ing authority and the decisions of the ARRL
Awards Committee.

(B) Disqualification: An entry may be dis-
qualified if the overall score is reduced by more
than two percent. Score reduction does not in-
clude correction of arithmetic errors. Reductions
may be made of unconfirmed QSOs or
multipliers, duplicate Q8Os or other scoring
discrepancies. An entry will be disqualified if
more than two-percent duplicate QSQOs are
claimed for credit. For each duplicate or
miscopied calf sign removed from the log by
ARRL, a penalty of three additional QSOs will
be deleted. The penalty will not be considered
as part of the two-percent disqualification
criterion. if a participant is disqualified, that
operator will be barred from entering the con-
test on that mode the following year. The calls
of all disqualified participants will be listed in
the QST contest results. G
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ARRL September

VHF QSO Party

By Edith Holsopple,* N1GZC and
Michael B. Kaczynski,** W10D

t was beautiful. There was Hurricane Diana

stuck off the Florida coast, blocked by a

big high-pressure system ofT the Mid-Atlantic
states — total gridlock. Linebackers for the
Pittsburgh Steelers couldo’t have gotten the
stalled system to move. It just sat there all
weekend, giving birth to a tropospheric duct that
resembled the Bullet Train. DX contacts
abounded up and down the East Coast, from
Florida to Nova Scotia, in the world above
144 MHz. It was a classical gas.

Such were the incredible conditions that made
the VHF QSO Party, September 8-9, 1984, more
than just a memorable event. it was something
that probably won't happen again for another
guarter century. Dave, KIWHS, who was
pleased to see northern New England included
for a change, rates this as one of the iwo best
tropo openings of the last 12 years]

And the scores show it. Mountaintoppers in
the “golden corridor” made the best of it with
some fantastic QSO and multiplier totals.
N8FCJ, featured elsewhere in this write-up, set
a new single-op record under the new grid square
format, instituted in the *83 contest, with 99k
points. Last year’s top effort was also bested by
WA20MY/3, a home station, and W1XX/2,
another mountain-top solo entry. It took nearly
double the score this year to make the single-op
top ten.

Meanwhile, on Mt, Greylock, Massachusetis,
W2SZ/1 blew their old record out of the water
with 660k points, while the W1 VD fixed station
crew (actually located on Johnnycake Mountain,
Connecticut) also bested the SZ effort of last
year. A superlative effort was turned in by
WB4NMA, at 351k points, as they worked ail
the I0-watters in the Northeast. To make this
year’s top ten, the multis needed nearly 3x last
year’s score. Thank you, Mother Nature!

8ix meters had its moments of excitement as
well, with double B, noted in Florida to Califor-
nia, Nevada and New Mexico. WOEBTT ex-
perienced two-way capability to all call arcas for
about six hours; In the Midwest, spotty E, also
Ieft scattered footprints to points west. Although
of short duration, Sunday night auroral
fireworks kept K@ALL, W@SD and some of the
Ontario boys real busy. Also some Midwest sta-
tions managed to commandeer a foooonnngggg
burning meteor to work Virginia and West
Virginia.

Although enhancement was sort of blah for

*Communications Assistant, ARRL
**Asgistant Communications Manager, ARRL
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Multiplier Leaders — Single Operator

50 MHz
92
WSEF a5
WBSDSH i
WBSKTG 73
WBEZKG a4
1S 43
KABMQIA a3
WHNZS G2
WBANJG &1
WASV.JE €1
WB5RUS 80
WABNOK
144 MHz
NBFCJ 79
LWR T4
WAIOUB B85
L) 62
KOAKS 81
NSAFL/S &0
WI1XX[2 57
WAIFYJS 57
WBSMSY 7
WA20OMY/3 55
WDSBKV 53
220 Mz
W3aPY 29
WALNJP 23
WB2QCJ 22
K1FQ 20
N2BFJ 20

432 MHz
KIFO

W,

NEFC)
W12
WBIMSY
WDEBKY
K8Ww

WEBOSNR
K4CAW

1296 MHz
NF2P

2304 MHz
WA2TED
Nadw
VE3LNX
W1FR
WAHHK
WALHGN
10 GHz

VE2BTW
WASVJB

Y. Y

-

Multiplier Leaders — Multioperator

50 MHz

WBANMA 168
NALL 108
WeUC/S 45
WIVD 83
NADT 79
WEVP 69
KETLM &7
W2571 &5
K3YTL 82

144 MHZ
WEBANMA 89
waszin a7
WiVD 28
Wayp 83
WITKZ 80
NADT 7
L. 75
G&
wBan 84
KSMRI 61
WB3LJK 58
NELL _ 58
VEAGRC 58

220 MHx
wivD 4D
W2szH 40
WavP 3g
KIYTL ar
WITKZ a3
WEANMA az
3341 28
B2 28
N4DT 25
WBILJK 25
KIWHS 25
W3GNR 21
WA2SNA s
K1TR 20

432 MMz
waszi

WIVD
WEB4NMA
2304 MHz
WasZit
KSGW

10 GHz

W2BZ/1
WITKE
WivD
K1WHS
MNeLL
WDSAUPIT

BELNYERLH88S

--..n-s-_.._._._.._-.g
= A3 N NN LY S~

[
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Surtace weather map for the avening of
September B shows the large high-pressure
system responsibie for providing extended
tropo contacts along the U.8. East Coast.
Husticane Diana is the low-pressure center off
Fiorida. Typical radio paths are shown by
broken lines. (fnx W3EF)

Top Single-Band Scores

50 MMz 432 MHz
WESDSH 12,798 KIFO 16,984
WSEF 12,405 WASTTSH 11178
KiTOL 10,904 NBFCJ
NZCEI 9751 WXz
B5KT 9709 K3LDD
WAIOUB 58 (NED! 6202
KABMGA 8190 WBSMS' 4738
\.JB 7 KIPXE 4593
WABERB/®  £612 WAZFGK
WRIZTKG 528 K2LNS) 4450
WBANMA" 30,193 3ZZ
WIvD" 29,465 WEBSNR 3804
NeLL* y WieZi 788
wivp® 22,808
744 MHz WBINMA* 13,100
NaFcd 31,128 WITKZ* 12,150
K2LWR 23014
WAIOUB 22820 1296 MHz
WAXK2 19,152 NE2P 1968
WB2Q0Q 14,880 Kaww 280
WAZOMYIS 14,190 WAZJUE 258
WAJFY 12768 WALIDF £28
WAIDNM 12518 KAPXE 750
WEULGC 12,338 WiJR 728
12173 KILPS 702
. K1FQ %0
wivD* 58,932 WB2WIK 459
WITKZ* 47040 30X, 459
WBANMA® 48,092 Wabzn* 5292
WITKZ® 1938
290 MMz WB2RVX® 1800
WIGPY
K1FO 2400
N2EOG 2304
N2BEJ 2080
1EJ 1908
WAZOMYI3 1838
WB2WIK 1824
WAZTED 1664
Hp 1580
WB10GJ 1540
K3YTL® 10,804
WYD"
WaBZH 2580

*danotes multioperator stations

the rest of the country most of the time, the
overall increased activity saw 14 of the 16 divi-
sional single-op records fall, while 12 multi-op
standards bit the dust.

Rare square departments In what may be a
regular feature in the future, we have two
nominations, N9KC operated from a hilltop on
Wellsefey Island in Lake Ontario in extreme
southeast FN-14, Meanwhile, NR6E/6 had to re-
main alert for bears in the Yosemite National
Park arez in sparsely populated DM-07. What
rare square can you activate?

Since this one is now a **wrap,” don't forget
the next VHF operating extravaganza: The VHF



N4DT Vs. Murphy and the “Roan Roar®

All weall long, as we tried to tle up loose ends prior to the September, 1984 VHF QSO Party,
Don, WQ4V, had been pumping me up with magnificent propagation reports for the weakend.
As a participant and not an enthuslast on VHF/UHF, little did | know how prophetic he was!

Friday, September 7, was spent erecting towers, mounting antennas, putting up tents and
readying for the contest. A gorgeous day left us all with sunbums. There was no pain,
though excitement may have been the anesthetic.

Roan Mountain is & series of three bald peaks known as Roan Peak, Roan Bluff and
Cloudland. The three peaks straddle the North Carolina/Tennessee State Line. Our operation
positlon was a grassy bald on Cloudland near the Appalachian Trall just inside North
Carolina, Cloudland is named after a hotel that was on the mountain and burned down in the
early 1900s. It is aptly named because it seems that dusk is always accompanied by a lower-
ing of the clouds until the peak is covered. The name Boan Mountain is derived trom the
masses of rhadodendron that bloom there and give the mountain a brilliant roan cotor. The
operating site, about 6300 feet above sea level, provided a clear shot in all directions.

Because there is no commercial power on the mountain and because all gasoline for
generators must be carried up, we knocked off at dusk Friday, although we wers not
through. Qur “advance party” — N4DT, WQ4V, AJ4N, KBADVN and ! then spent the evening
atternating between talk-in for the rest of the group and going down the mountain to a
Tennessee State Park for much-needed showers.

Talk-in was necessary because of the descended clouds, Turns were impossible to find
without a guiding hand. Friday evening brought all but one of the group up the montain.
WB4GCTW, WP4GYN and KJ4X macde it up as operators. In addltion, my XYL, Donna, and our
sons came up. Although Donna is a ham (N4HIN), she elected not to operate with us. She
volunteered {| know better than to ask) to serve as breakfast cook, and the boys (| can ask
them) helpad out as runners between stations for schedules, etc,

Saturday morning, we put the last of the antennas up. While some of us wers getting them
up, others were hooking up stations and testing. First was a report from 2 meters of 1- and
2-land “booming in.” Then one of the guys who had been trying to get back home on 2-meter
FM from his car reported a QS0 with Indiana. The excltement mounted! We hurried.

As 18002 rolled up, | sat down at the 432-MHz position. | was a little downhearted because
our new Henry 2004A amplifier had failed during testing, but hoped somehow to make up for
it. Was | In for a shockl The conditions were tremendous! Not enly did we not miss the amp,
we worked more than we hoped for without it. At no time during the tast, regardiess of heam
direction, could i not hear 1-land!

Slightly delayed by priorities, we were about an hour or two late getting on 1296. Joe at
W28211 had told me to “get on with 100 mW of exciter and a dipole.” He said the band was
that good. When we got on, it was with 2 W to & 4 bay of hellxes up almost 30 feet. When
the guys on 1296 called “CQ", their first call was answered by W1TKZ in Vermont. [ think the
fellows in Vermont could have heard the resulting celebration without radios!

Saturday evening brought with it the winds of Hurricane Diana, What we affectionately
cailed the Roan Roar blew in at dark. Winds gusted at gale force and may have peaked
higher. Although | was somewhat protected inside the 432 tent, | knew it was becoming
critical. The tent was inflating and deflating, moaning and groaning at the seams, and the
wind was howling. Suddenly, Frank, K4ADI, called from the -meter tent. He velled for help
and | took off. His tent was going tast. The aluminum frame had snapped and its jagged
edge had torn the tent. | hetped him get a grip on the tent to hoid it up untit | could get
more halp,

Danny, N4DT, was operating 2 meters from a van, our most secure statlon. | got him out
and we yelled for the others. The wind was so loud that nothing else could be heard. Danny
decided to collapse the 6-metar tent and secure it as a cover for the equipment. To prevent
the Inevitable, the 432 tent was also coliapsed and held down with heavy rocks.

While we were protecting the equipment in the 432 tent, the Z-meter tower came down in a
heap. Although secured in six places, two guys {1/4-in nylon/cotton) snapped. The four
baomers were 2 mess. The H-frame snapped like balsa. Since we had seen what the wind
could do, we decided to add guys to the other towers. The 432 tower was already leaning at
about 30 degrees when we caught it! Danny decided to shut down 220 and 1296 ta protect
against injury should one of the towers falf onto the tent. Ralph, WB4CTW, and Steve,
WD4GYN, hooked onto the Ringo Ranger from Ralph's car to work some FM. Ralph Is also
equipped for 6-meter mobile, and they made a few QSOs with his whip. The rest of the group
went to bed to get some sleep — maybe the wind would end by morning.

While the wind did let up, it was far from over on Sunday morning. We were able to
salvage one boomer and get back on 2-meter SSBICW. The 432 tent was reconstructed and
examinatlon showed no sericus antenna damage. Two of the four 16-element Yagis were
skewed on the H-frame. A few taps with a long pole and we were back on the air.

The 8-meter tent required a lot of “engineering” to get it back up, since the frame had
broken. Steve, AJ4N, led that project to completion. The tent was & real sight! The 220 and
1206 tent and antennas made it fine. That location is slightly shielded by trees and may be
the site for all antennas the next time we go up there.

While Murphy ended up with a pretty good scora, we beat him. We all had a tremendous
time in spite of the problems. We worked half way to VUCC on 432 alone. We made a Q80
into Maine (K1WHS) on 1286 that may be an “overiand” record and certainly ranks high on
the list. We chit-chatied for long periods with W28ZH on 1296. We enjoved the beauty of the
mountain instsad of being saddened by the problems it caused.

Final Score: Murphy — & lot; N4DT -- much, much more! — G. E. Grooms, NE4G

Sweepstakes, January 12-13. See December QST tion. My

ating time was cut very short by work and

for the significant rules changes. September cer-
tificates will be in the mait around February 15.
—_ WIXX

SOAPBOX

"This was my first attempt at contesting at home, and
I was very surprised at the vesults using my modest sta-

oper;
children’s activities, so I decided to concentrate on grid
squares. 144 MHz was great all through the contest and
even 50 MHz opened once, Since many ops now hunt
grids, 1 think it drew many to the event who would not
have any interest otherwise (NBDKL).1 worked one grid
square further on 432 than on 2 meters — using 1/8
of the power and 1/8 of antennas. This was approx.
1200 mi vs. 1100 mi (VEL1UT). T worked five new states
and 11 new grids during the opening. I heard Georgia

N4DT and WQ4V survey damags to the four
boomers on Sunday morning.

calling me, but I couldn’t make it. Thank you, sta-
tionary high-pressure area and Hurricane Diana
(VEIAHM). | heard K4MSK from Florida, but
couldn’t get through the pileup (YE1APA), It was nice
to work five grid squares on 432 with half a watt and
five elements (VE2BTW). We had a super time work-
ing from Maryland to Los Angeles (W8IA). The gods
of propagation must have been looking down on this
contest. There hadn’t been a decent opening for at least
a month, and on Saturday night, it was a beaut. 'The
South was coming in like gangbusters (WBSGPM). 1
had some nice surprises — KC2TX in Maine to KBIS
in Wisconsin on 2 **dead” band (W3HDH). 1 could
sum up the contest in one word — frustrating! This
huge tropo opening was too much, Even VE2DFO at
the eastern edge of my FN-25 prid was well in it, but
all I got out of it was an enhancement. And with all
the DX rolling in, those NJ stations weren’t interested
in a VE3 (VE3FN). Glad to have been at least a little
part of this fabulous gift of nature (K1DS), This was
my 39th VHF contest, not counting the UHF contests
in August. The activity is still fascinating with new ex-
periences in each event (W1EJ/WIETI]), With band
conditions as they were, we would have traded all our
beer for | W on 1296 MHz. Boy, did we miss the boat
(WA2FXB)! We were amazed to work so far with so
little, especially when we worked W282Z./1 and W1VD
with only the barefoot 3-W rig on 432 MHz. The 432
quad was mounted at the center of the 144-MHz quad-
quad array, We found amazingly little interaction,
desensing or interference even with the harmonic rela-
tionship of the frequencies in use (K8CQA). AFIT
operated 1296 and we had to tie rocks to each of his
legs after his N4DT QSO so that he wouldn’t float away
(KIWHS). We had double-hop E skip on 6 meters,
which is quite rare this time of year. Grids DM-26 and
CM-98 were worked for our first time ever on terrestrial
propagation. K6HXW’s QTH is located close to the
Pacitic Ocean, on a very obstructed mountainous path
aver California at its widest point (KTICW). On 2
meters, Instead of ““where’s the beef?”’ .. Where was
Minnesota? F worked over, under, around and through,
but no MN. It seems like the locals hibernated on
G-meters (WAIBTY). Obviously, the Midwest was the
wrong place to be. Not only was the 2-meter band open
up and down the East Coast, but we had difficulty
working stations in the Southeast because their anten-
nas were pointed northeast. There is no justice
(KYAKS). There should be a limit on power, Many sta-
tions were running 300-plus watts when not required.
I had to limit my operation to periods when a 350-W
station nearby was not operating (KA9QIK). Condi-
tions were quite average on 2 meters, We here in the
Midwest had no idea of the Great Opening atong the
East Coast. Of course, perhaps you fellows did not

Top Ten
Single Operator Multioperator
Caif Seore Cailt Score
NBFGJ 99,528 waszn 660,951
WA20MYI3 86,386 WivD 487,418
WAXX2 83,640 WB4NMA. 351,237
WAZFGK

(K2LNS,0pr) 71,272 WITKZ 327,854
WATOUB 80,180 K3YTL 308,256
WAZTEQ 57573  N4DT 271,431
WBZWIK 53,872 WB2RVX 228,732
KI1PXE 50,730 WasJi 201,202

JHP £0,255 wavp 192,720
W3lp 47,700 KIWHS 135468
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Division Leaders

Single Operator Multioperator
Call Score Divistan Cafl Score
WAZOMY/3* 85,386 Atlantle K3YTLY 308,258
VEIASO* 40,120 Ganadian VEBLNX* 80,910
WEBSMSY 35,329 antral KaMRI" 51,660

3320 Dakota e e

WsRCIH* 16,806 Delta N&DL 32,768
WEBULGC* 37,620 Great Lakes wavp* 192,720
WaXx2* 640 Hudsen W2DMC* 5,215
WABDNOK* 35,112 Midwest NaLL" 84,600
WAIQUB* 80,180 Naw England Weszn* ,951
wB7UUP* 7667 Northwestem NFTX™ 12,300
WERXQ* 12,938 Pacitic WBBKBZ* 37,051
NEBFCS* 99,528 Roanoke WEBANMA* 351,237

ETT* 738 RAocky Mountain Wea* 12,444
WAANJPTY 32125 Southeastern WB4VHF 396
KELMN/7* £662 Southwastern NBENU 27,630
WASVJIB* 36,290 West Guif KEGW* 39,325

*denotes new all-time Division record

know we had an hour and a half of E skip on & meters
to Kansas and Colorado! What 2 nice little treat
(W3EP/9). Could you please provide a better tropo
opening on 144 and 70 cm? Also, throw in a few bours
of aurora conditions so rotators can rest for a while
{W9YCV), Grids are preat, but | hope you realize that
with more multipliers available, the rch (mountain-
toppers) get much richer and the poor get only slightly
better off (K1FO). { think Murphy forgot to put Sept.
8, 9 and 10 on his calendar (WAIYEN). W1VD was
50 loud on 2 meters, 1 could copy him in my basement,
gbout 70 miles away, without an antenna. That’s RF
(WA3EEC). Scatter, aurora, tropo, E skip and &

. $oio Mountain-Top Operation

‘Three months planning! Two weeks. pack-
ing. Dastination: Elebers Knob, West
_ ¥irginla (FMO8), 4 miles east of the home
} QTH, but 30 miles by road. -
] _Fil. 0B0OL: Leave home QTH, 80-minute
1 ' -, .o drive, last § miles at 5 mifh or less.
- 22000 All antennas up.
i - Sat, 01304 All radios tested. Sieep,

b -+ DSO0L: Wake up, too excited fo sleep. 20 dB over 9 signal from W2SZ/1 into Michigan. What
i - 1400L° Gantest starte. c;‘lse could onehask il'i)g in a;’HF contest (WASFTA)?
£ L& iy o auquets to the fellows who went mountaintopping
{ 3 smszéleign oter a.m?hher blows. up. and gave out some Oregon and Washington grid

0530 Work on 2-mater amp. squares usually inhabited only by jackrabbits (K7HSJI).

.- 0830L: Back on the air with amp.
C 23001 Shut-down,
- ‘Mon. 0240L: Head home.
_ U4A0L: Pleasant dreams. :
- - 09151 Unpack (takes all day).
- Analysts: Some say the mountain-top
- slations have it made. Was it worth #7 You .
~-betl -~ NBFCJ, top Single-op score ’

FEEDBACK

Please note the following corrections to the results of
the 1983 ARRL September VHF QSO Party, starting
on page 81 of January 1984 (ST The logs of KAZBTD
and N2BMN were omitted trom the results. ‘[heir score
lines should read: KA2BTD 13,850-262-50-ABCE and
N2ZBMN 4530-138-30-ABCE, both of Morthern New
Jersey, The single-operator Division Leader For the
Northwest Division shoulid have been K7KOT with 5070
points instead of K7HRJ with 1995 points.

Number one single-operator station, NBFCJ.

SCORES

Seoras are listed by ABBL Sectlon. Within each Section, singla-operator, multiband scoras are listed first, then single-operator, single-band scores startin
with the lowest frequengy, and then multioperator scores. From left to right, each line liste: call, score, QS0s, multipliers and bands operate
{A — 50 MHz; B — 144 MHz; C — 220 MHz; D — 432 MHz; € — 1296 MHz, F — 2.3 GHz; G — 3.14 GHz, H — 5.7 GHz; 1 = 10 GHz; J — 24 GHaz).

Among the single-operator stations, the overall Baction winners and single-band winners are indicated by bold-faced type vor the call sign of tha Sec-
tion winner and for the one latter(s) dencting the bands won. For example, in Connecticut, KIPXE is the overall Section winner as well as the single-band
leader on 1296 MHz. K1FQ Is the single-band leader on 220 and 432 MHz, while W1QK took 50 MHz and K1GX won on 144 MHz.

WIR 1,328 156 TT-ABCDER HIBZ [+ KASOJ, NIATN) N1PF 144 5t 2348D
WRIFKF 10,851 198 6T-ABGOE 6460 109 43RCDE WASEEG 1500 B8 20AB Hew York City & Long Island
KIXG 18,575 234 B-ABCD WAIUZX 416 122- 258
KBIGM 12200 183 50-ABD Now Hampshire K1J8 o 14 108 o B ol ot
WIGKT 11,342 147- 53-8C0E W2S2/1 (KAts DZV, KVF, WANGE, WARSLY SIS 195 41AB
WIONK 11033 125 ®-ABCD WAIOUB 50,180 $10-178-AB WB1EYL, Kis BH, RQ, AB2], NF28, WAZEUS 12 46 BED
WAIYKN  BBO4 158 B1.RD W1ES 42,310 248 GOABCOE E2MM, WRARQ, KAJOHF, WAls ARL, ooy 4285 181 G5B
KAIDHO  BGT7. 181. 47-ABCDE AGH 13,662 215 S4ADCD SPL, ZPQ, WE2s JLF, KMY, PRO, KA2BPP e 6% 2.8
KISRZ 1806 §25- 41-ABCD W1ISM @201 B8 318D ARAL, WABUSA, oprs;) WBZPWR (+ opr)
KiTQ TORT- 1% 4T-ARGD KBIMZ 146 87- 26-ABCD GEU,851- 1534-308-ABCDEFGHI o0 (B d0AB
Waxp 4706 104 3SABCD KAICDZ 1752 7% AR WHNY JAGTT, KATKPH, WIKK, oprs) ’
K2 320 B0 25-ABCD VHIUN 2080 B/- 248 20,344 360 YFABD
WIVE WIFM WTe 42 1BABD KITR (+ K1RA, KIWM, N1s AFO, BYS, . Northermn New Jersey
HAIAMR 200 23 13AB Wh1s FBU, QWF, VEJ)
1 KIDAT 020 8O- 1HA 117,830 42144 ABCOE WAZFQK (K2LNS, oprt
HEMAM 2700- 100- 27.8 2 1212 485 118-ABCDE
Connecticut WAX 2184 91- 24R Rhode Island WHIZWIK 53,072 1104 ABCDE
WAIVCY 1476 70 218 Eastern New York KA2RTD 44,284 586 S8-ABCDE
KIPXE M7 357 95SARGDE KAIFVG 1340 71 108 K1DS 1794 18 TB N2CEI 27,370. 31% 85ABCD
KIFO 42,850 276 T4CDE WATAYS { + AJIE, KAIYQ, KO, NIBNG,  KssBh 1518 86 238 W02 BABAD- 567-123-ABCD WBZWIH 14,364 140 S0-ABCD
K1EM 404 76 E3-ABCD WA JHR, NKL WAZTED 57873 447-107-ABCDEF KT8 13,821 184 S1-BCDE
AMSZN 22406 284 TD-ABCDE 42,804, 501- §K-ABD Yermont W2AWX E152- 114- 46-ABCD WAZUDT  gasd 52 ALABD
WIQK. 18,93% 321- S9-AB WIXM (NZME, W1XG, oprs.) N2Bd w78 132 34.BCD N2EGC waR0- B 50-CD
WIFAJ 5772 %0 AS-ABCD 2%,12% 211- $5-BCDE KILPS $3.B20- 238 W-ABCDE K2EK 4530 151- 30-A K4BNG 1472 64 23ABR
AHIY 4288 119 3260 WATJGK 408 3 12A KAZIUV 3960 120- 438 'WB2MBM W1 BA
M1ABY 766 5 14AB WAIZOJ HH I8 200 NAKC/2 Hed 73 BB WBIQOQ 14,830 210 AL
WAICYN 330 3k 1A WARTTS 01176 128 44D WH2TUT 916G 65- 14-B KAZIVS 287 1T 1B
KAGX 10,148 23 438 Maine W1TKZ (K13 TK, UR, N1CPE, N2AWG, NEZR O 34 108 WAZALM 2000 100- 208
H1OIH 4710 157 A0B WIEGE, WIOD), WA1s YOJ. 1.0, WAZRUW 196 14 G WH2BPY 1864 B8 IBB
WIVD [+ KTJX, KASGD, WAISTO) WAIAYT 4N 117 AR WAZTIF, WB1BUM, VEICGL, opre} W2DMC (K28 MME, 5K, KA2JCX, N2s BJ.  M3IAHF S 36 2TH
457,48 1378275 ABCDEN) KITOL 10,904 188 55-A 527,864-1135-228- ABCDE OLL, OVX, WAZs EHI, MEE, WASMAZ,  WERMHE M #3108
WIPLX 257% 103 258 o2 IYQ, NEC, oprsy WAZSNA (KZBJG, ¥A2s NDZ, VLP, N2a

Exstorn Massachusetis

WATJOF 2429 Z12- #-BCDE

76 O5T=

KTWHS [+ AFTT, KIMNS, KA1JLK,
WIAIM, WAINIE, WE1FGW)
138,468 B61-158-ABCDEN

Western Massachusetts

K1SW 16309 218- S4-ABCD

48,235 578-113-ABCDE
KAZQ (+ WD, WANKP}
B02- 3% 4BD

AAT, BT, CJJ, W2WNCE, WA2JSW,
WHIRFB, oprs.}
75816 7611T-ABCDE



WAZFAB | + M2s AAM, DWA, DXP, WA1PDK,

WAZ CRF, GEZ, PJZ, AYC, VKH, Wastern Pennsylvania Mississippl Oragon
Whas KBI, NTP, QBT) WAIFYS  46,130- 537-118-ABD WERCI 189 134. 90.ABCDE KrHS) 3192 4. 24-ABGDE Colorado
90,732, 496-417-ABCD WOHDH 1305 45 28 N4J5i5 70 S 47ABCDE WIUDM S 54 1ABCD
NEWM [+ NZa LIS, ERH, EWV, WABWUDY  yyjiqgm 450 2F (1A WATIQH 53 4 GABD KABMOS, 15,075 187 7SABCD
B0.360- 345 BI-AB KBl 551- 29 19B New Mexico W 158 us- :1 a. WAGZRE® 11,590 150 €5ABD
WALI (KAZIRQ, KCZRG W2D0A, KIPLA M6 33 12.B KovIZ 9 witkay 1022 4% 4BCD
WBZIMU, oprs.) W3GENR (KAIDWR, WASIBY npm.l WSFF 13617 153 ERAE WTSAA (KATQQL. KB?UW KDIWA TS U50- 27 URABD
95 158 258 €50 B)- W-AC KASEBL E796 103- B5-AB NTDOC, WATZAL opra) o WHETT 17,388- 185 92.A
WIKWH (WAHOH, WBIEML, WNIVAW oprs)  KIAL/S 4950 90- 55A H10- 107 37-ABCH WEDZL WG06- 9B 1A
Southern New Jorsey 8206 96 SH-ABD WESTCO 12 2 2D Utah WBKEA W3 2 1B
KF3C (+ WASDEW) 4l WELA (KAls DXM, OPT, KRB, WHXE,
W2EIF 25,128 204 R-ABCDE 260 55 AD-AD Northem Texas WOIF, opra)
KARIKS 24402, 222 7R-ABCOE WDBAUPT { + KBRS, WAZJUOH 12,444 175 81-ABCD
W2HAW 20,264 206. 64ABD 4 WASV)B  36,200- 294 45 ABCDE 338 94 2B-ABDEI
WBZYEH 15,540 168- G0-ABCDE KESEP  23,10- 212- 90-ABDE lowa
ksar 345 110- 32-ACD Alabama WESKTC  22,80- 226 98-ABD Washinglon
kaars W10 B4 3A-ABCDE K5IS 19,467+ 164-103-ABCD WEBZKG 10,303 199 97-AB
NG2v 4000 116- 258 WBINIG 17,040 140 B3-AB WEGG 14,168 228 62-0DE WBTUUP  T6BT- 145 4TABLDE HODAS (G444 163 4T-ABCD
AZMY 484 4d- 178 WECDG 3635 11 A3BS KS0OHU 5304 70 S2ABDE WTZSL 366 33 10-ARC WBISWD 12,716 181 8BED
NF2P 1968 41- 16E WB4GFO 2720 B& 408 WHSKYK 1053 38 Z7-4B WYERH 153 15 S-ABCD WHIYWW  9575. 131. STED
WB2RVX (+N2SB, WA2VYA, WB2NPE, WANUG 54 % 4B KYan A% 35 14-AB WrKau A3 317 Kaca 6780 B2 BO-ARD
WBAZAR) WEAVHE |+ WA4ALX) KEGW { + KDISHO, WSETG, WASTKL, W7IDZ e 10 &4 NBCIH 2548 B8 IBBC
228752 BT1-196-ABCDE 86 22 18A WREL LAY NYFXQ a8 M 1B WAPDGR 56 36 21-AB
KZBWA |+ KZAD 10,125 794-121-ABCDEF NF7X |+ K7ND} NEBEKT 2005 78 BB
ADHTS- 245103 ABCDE Georgla Oklah 12,304, 208 50-ABCDE WIRAR 1386 33 2.0
ahoma WEBTPEX (4 KAFICT)
Westem Now York WAANJP 32,125 221-125-ABCE ¢ 3564 B3 33.ARCDE Kansas
WSsr 7684. 85, SH-ABCOE WSNIS 23,100 175110-ABCDE
WHlPiz 40,253 347-116ABCDE WaISS 024 51- 42.80 KSBW 20,384 157 9B-ABCD Wyoming WACDH 3636 B) 4BAD
KaGK . 20015 Z2- 63-ABGRE WAVHH 1800- 36 A0-BDE WOSBKY 2,356 182 57-BD WBASW 1701- 55 27.BD
WAZSZY 5292 102- 42-BD WBAWXE 1780 40 204 HIOW 4424 B4 41-BD WATKYM 218 18- &BCR WAl 120 4D 2BAB
NAZO 725 B 31BD ARAT 2% 5 54 AASY 3132 B¢ 358D KSFPG Bos- 3% 238
Koha 04 54 U-ABD WRBSRUA 130 t3 108 WHEDSH 12,798 152 #1-A 8 NBLL. (- KBBOW, KFSM, KXDO, WASPWE)
WRAJFL 275 5 25-A8 KEWE 805 35 ZBA B4,600. 423-Z00-ABCDE!
WB2MKN 972- 3. ATA8 Kentucky NRS50 1580. 52 308 Michigan WBODRL (+ NOUL, WABTKS)
WBZWBT 924 44 214 Ki5P 1440 48 0B 20,892 234-113.480
KAWR 23,014 311- 748 KCAEG 25,296 195102-ABCD WABFTA 4,974 194 82-ABD
Nesks oe00- 100. 398 WEMNXY 13,122 138 81.ABD waGAp AT 96 38D Minnesota
kalia dar4- 106 238 N4KCM 5088 08 53-AB Southern Texas KELZF 104 B B-ABCDE
WB200H 2841 77- 538 Ny 106 12 36 watol 0 1B 154 WAICOG 2330 KS 40-ABD
WazCBU 2088 72 28-B WBSAUS 5142 113 BR.AB NBOKH 5102 144 438 Kot 45 8 1TARD
WBINGG 1820 &4 30B North Carolina WASIYX 1015 39 264 NBDEJ 8108 142- 433 wWoeN 1856 72 JGB
K2KWK 513 M- 178 . HEGOB o5 4% 1B
Kui2A - 5 18 KACAW * Z3dng 212- 79.BD NSEAR 71t e Chic Missour|
WBGS 3540 5 20 N2CJP 1755 62 2T-ABD WEUWE (+ WASTBE)
WEZEY e 31 150 WD4ODE 2262 58 G0A 1474 49. 22.ABDE WAULEC 37,620 304-110-ABCD WAONOK 38,712 237.128ABCD
K2aR 794 27- 140 WBANMA (K4MSK, NIAHI, N4HSM, KEDIO 18,105 159 55-BCD WERWH 11,285 154 B1.BD
NZWK [+ KAZMRP, KX2J, WAZ2e LAQ, MOP) NTAT, WEB4SLM, WD4x IIS, JQv, 6 WOBCTX 10920 167- 60ABD WRFY HI1ZR: 113 H2-ABD
7918 Z50- W-ABCD MBK oprs. KECL 8840- 115 H0-BUE WAJRP 7412 B8 GB-ABD
WRRELB {+ KALYE) 51,237 998-201.ABCDE East B KEww 4310 86 A9-DE Vi0BPP 1660 A3 31-BD
1398 162 TE-ABD HADT { + AMN, K4ADI, KBADVN, ay HEBIN 1858, 33 2-BC KOGOB WSk 4 22.ABCD
K2 {NAZA. WBISZY, opra.} KJ4X, NE4G, WBAGTW, WOAGYN, Wasv) ) NBOEC 1282, 52- 22-ABCD WBBIS W3 40 23BC
1360 €0- 138 271,431 NT2243ABCDE WASLHD  1072- 70- 248 WBEICZ 1% 32 20.BD KI5Y & 24 B
WABFB (KATP, KAAWYC, KEAYY, KFaND,  HNSS 7% A BA WASEWY 855 0% 22A KATLM (+ KDBEX)
KS4S, KU4V, Nk JEV, JTU, BJE, Los Angel NABPE 12 4 TA 44,750 272-143.A8CD
3 Whds ICH, UNZ, ¥GL, WEBPGS, aprs.) geles WEHBS 60 9 MB KMBA { + WATADK)
18,840- 205 BO-ABD WENJR 2656 7 358 1% 74- B3AH
Dolawars WASK [KACOG, WASTI), WEds ETF, mcl,  WEBSBTA  3200- 3% 32ABCDE WELCY o 16 108
WDALEN opra o WEVP (K8w AL, IOX, Ngs BOZ, EKA, FXL,  Nebraska
K4CHER 18200 Z31- 85-ABCD 8360- 111 53ABD range WELIA, WEPR, WABFHF, WESs
K3SKA 1950- 84 258D . . DQE, ERB, WBOYCZ, WDEKP! oprs) £aus 12410 145 GS-AB
RASLIO 588 42 14D Northemn Florida Kagy 1056 31 25-ABCD 192,720 845-Z40-ABCDE KC2QR Hens 108 57-BGD
AC3T (+KASB, NADIPY ;.{\g%e;ém g;’ 55 ::-‘:D KBGQA (+NBFY, WBBs JAY, TED WBBDGF 4576 66 4ZBD
2373 284 GT-ABC WAODW 8379 95 B3.ABCDE R WAL T i 15,222 164 BE-ABD KAZCRI HEE- T8 47-AB
HIQBO (KIONO, KAIKHZ, KCIAM, KO5G,  WD4FAB 912 57 24ABD (4 WAgs OU, PZL, WBSCIA} WOEMS 2000 5% 32-B0
KEMP, W3a LOE, UAR, WAls HDS, WAZGS 717, 31 Z1AB 27,830 4. W-ABCD West Virginia WAV 962 53 28A9D
TNP, oprs) WAHIW 194 2% 124 WBSGPM 2135 81 354
3811 157 238 Santa Barbara NBFCJ 99,525 S42.156ABD WEAYZN M5 2 150
South Careling WHLSG 5565 f2- S3-ABD WDEBGM 0 8 5D
Eastern Pennsylvania WOEHCN 476 28 17-AD NBDKI, 1462 43 34AB
WAALDY 2580 51- 43ABD KaovRW [ WBEDRR  1520- 80 448 South Dakota
WAZOMY/Y 85,306 499-133-ABCDE K4KAE 258 18 18-ABD kemer (“5‘;”" KHON, NeHB,
K3HP 50255 395 95-ABCDE ASs DJS, FPX oprs) ] wasD #4563 37.BCDE
WB3IYO  42,62. 406 B1-ABCDE Southem Florida 22,307 201, 61-ABCD Jilinoi vE
WRBILNZ 14,434 24% §5.ABD nois
KASHTY 11,308 200 44-BGD NAESW 2178 64 34AB Santa Clara Valley 5
MIBHS  10,450- 174 SQAECD KIFIMA 805 3% 23AB WESMSY 35,329 272 103ABGD Maritime — Newfoundiand
KBIHE %69 173 4BABGD WERXG 12,036 205. 45.ABCDE WASETY 32,222 191- 63-ARD
MICK 8556 663 44BGDE Tennesses KASING $20- 4z 10-AD KROK, S4BT 150 S3-ABCL VEIUT 183992 227- §9BSD
wicL €318 123 30-ABCD ed 4800 230- 0.8 WBSSNR  7087- 73 47-CDE VEIRHM 3287 2t 7B
KAIMHE 2688 91, 28ABG WAAGBE 2457 B3 30AH 0. a4 108 walo 5324 83 SBABCD VEIAPA 1430 65 22B
WAIEYD  110& 45 RABC HAMW 2031 43 37.BDF WBSKEZ (+ KABIRT, NUES, WABAZF) WBBUWA 120 114 51.80 YE1ADS 184 2 3B
ARIW B40. 20 2008 WAHHK, W4 47 A7BF 87,081- 418 67-ABCOE AASD 1036 136 886D
WASDNM 12516 292 428 WAHGN (455 52 2BBDF San DI KOINY 2080 71 3780 Quebec
KWK £g08- 184 37.8 WOKDGF (+ NAVT) n Diege wavi 200 75 IS-ARD
AKIM o7 90 238 18408 155 DG-ARG WASTBO 24 ae B KASMGR 2035 25 374 VESFUT  F2%0- 125 GG-ABCDE
Nacol 200 1% 18 AR e KBAKS 11,712 192- 618 VEZBTW 1003 49 17-4801
WIGPY 4430 80. 28C Virginia I+ vty EIB’ o NSAFLR B940- 148 6O-B VE2DUB 792 44 1248
K3LDD {N30GZ, opr) -BCH KBSQC 6204 180- 438 VEZFTR 445 23 1G-AB
293 121- 260 WY/ 28863 735 BLABCDE San Franci WDSFSA 7703 151 5UB
WAZIUF 8g 25 11E KRIOPis 20,875 225 91-ABCUE n Francisco KASLDS 6016 128 478 Ontario
E3YTL (K3MKZ, KAZEED, Nis AVZ, WD4GXN  25578- 225 98-ABD WASLLY b N9AQ 4329 111 9B
CXH, DAP, WAZs JWP, JWV, NVS, YON,  K4HWG 22338 255 73-ABD 60 44- 1548 NODMT 086 8- BB VEIASQ 40,120 264-113-ABODE
Whis CAL FAA, FRQ, oprs.l N4MM 1203% 191- BIAB San J in Vall WDOARK 2473 80 B VEIFGU  20680- 220- B4-AB
306,256-1031-226 ABODE WALMMP 10,530 143 65-ABD n Joaguin Valley WEIGD) {820 T B VEIEN 11,05 156- 57-BD
W3SJS KIYD, KFY, KGIP, KQ3H, Nas WALSBG D440 142 S0-ABCD Y oE KASGIK TR 4 19B VEIEYR 0763 130 6G-AHCD
AN, DPN, JD, WBIEGD, opyst KadSl 7333 124 43ABCD "“VME “‘“u_?_ 100 25-AB KASGLP P VEGCAU  A720 100- S4-BCDE
201,762- 760-196-4BCDE wapo €300, 150 4BAE e e T e VEIFGN 9205 118 65-ABCD
WALP (W38 GFN, JUZ, UH, WAICUQ, oprs)  K4FTO &80 119 48-ABD Indiana VEICZM BZRO 120 39-AB
51,834 373 104-ABCD KXV @32 32 MHAB Sacramento Valle VESBEM  B13G- 145 SG-ABGDE
WEIFNZ ¢ + KBIXB) KCATN B4 40 18-AB @ alley WBINTL (7576 183 M-Aggg VESOCK 7806 107- B8-AHCDE
2970 195 468 WaCKD 3967 91 37A KABHPKI9 14018 135 H6-A VEIBYC  058% 81- 47.BD
KMIE (K3s EEL, $QO, N3COT, KBSOME 825 5 158 WOYKM (KEONS, {FEGY oprs) WAEPS 13,050 174 75AB VEKQE 3064 91 045
WHBFET, oprs.) N4KEG 285 32 B 14500 237- S-ABCDE KASOKH 6123 98- 47-BD YEADOW 210 B0 3B
€968- 123 82ABD ABSL 3186 5% 27D Kanzs a9 79 41-ASD VEICIE 400 32 168
7 WEUTIR 2482 6% M-BD VEID PY
Maryfand & D.C. & KOMRS ( + KSTVZ, WHER) YEALNX { + VEZAEIM, VEds ADJ, ¥5D)
Arizona 51,480 232.140-ABGD 80,810 407165 ABCDEF
walp 47,700- 324108 ABOGDE Arkansas KABMFIUD (+ KF4STS VEIGRE [+ VE3s AU, MGU, CET)
wazz 18,697 221 91-ABCD KOLMN/T 582 BY- S4-ABCD 24,206 201 98-ABCD 14,175 222- $3.ABCD
W30 30,804 211 7HASCD KaYY 3990 74 4SBD KTNN 1650 £1. 30ABD
KIAKA 19,275- 193 7RABCD WEBSJAR 1176 38 30-AB N7BLP 0 24 1048 Wisconsin Saskafchewan
WABLE 8315 165 44BCD WDSAGO 630 30 21A WIDTL (+ KO7DR, WILHA, WEBFNSN)
N3API 1215 45 ZF.AB WANIFS 1440 36 20D 16,008 208 56-ABGD WAIED 7178 115 57800 VERLY o B A
WAMSN W02 98 Z2AB0 KSDL (4 ADSM, KABNTT, KDSWD, NISA,  WAZJTM (+NTAMA) WOYCV 1612- 58 26-BD
W3IFM 1075 16 WA WABOOE, WOSg CAN, GAR) 5760 128- 45-AB NSTD B17%- 36 19BD Alberta
KAZO 12,175 256 ATB 20,768 215128.ABCO NODAWL 528 26 21-A
KaTG 2323 203 41-B Idaha KAIHKL T4 G- 2B VEBAFO 256 19 $BD
WB3GU 1474 6 2B Loulsiana NYEEE 1472- 64 239
HAICHM 420 30 14B WBINEZ 1% 21- GABC HAGDF 13 4 38 British Golumbia
WE3LJK (+ K3ONW) WEELBT  4002- 67 46-ABCD NTAUY ¢ 5 a8 N9DH 122 4 38
60,655 373-12¢-A80D WSEW 168 14 128 WRUCK (+ KBs FYF, G VE3FIB) VETAS) 1219 40 22ABCD
WIPGA IRIPHH, KAIGWD, KBIEWL, KBERX [+ KS5M, MEAMAL Nevada 28,088 252.157-ABCD
KB3EL, KOSK, WaJDF, Wa3s 1210 134 BZ-ABCD KITMM [+ KAGAFR, KB9DZ, KCABY,
AXE, BIT 0pra. N5BHO (+ WSEW) KNCw 1848 83 41-AB KD9GS, NOKS} Checklog y
158 9B 42AB 10,640 120- 76-ABCD KCray 400 I AR 9184 164 5640 reyr %%
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WEBSERB Installed the 1286-MHz antenna for
the Gambridge, Ohio ARG station, W8VP. This
photo was taken from the 220-MHz tower,

August 4-5, 1984, was its usual success.

Since it is such a resilient contest, changes
in recent years have not dampened it, but en-
thusiam has increased on the higher frequencies.
‘This edition was well-attended, with 120 entries
received at Hg.

WBEBKC made the top single-operator scors
for the second year running. VE3CRU upped his
score to fill in the no. 3 slot. The no. 2 man last
year, K2UYH, dropped to sixth place this vear,
K1PXE and K2LNS competed seriously this
year, taking the fourth and fifth spots, respec-
tively. KWW moved from third last vear to
second this vear.

The Mt. Airy VHF Radio Club was
represented in West Virginia by the W3CXC/8
group, who put in an outstanding operating
effort and maintained the no. 2 multioperator
position with 55,080 points,

Although multiop station W2SZ/1 didn’t
break their last year’s record, they are definitely
the number one station to watch on UHF, Again
this vear, W2SZ/1 was the top station for
multipliers on 220 MHz. They went from second
to first for multipliers on 432 MHz, and they
went from first to third on 1296 MHz. They had
the top number of multipliers in 1983 and 1984
on 2.3 GHz, 3.4 GHz, 5.7 GHz and 10 GHz,
and they appeared both years on the 24-GHz
band.

Let’s take a concentrated [ook at W28Z/1 and
see what is behind the scenes. This super station
belongs to the Rensselaer Polytechnic Lnstitute
Radio Club in Troy, New York, and operates
from Mt. Grevlock, Adams, Massachusetts, in
grid locator FN-32. Following is their equipment
list.

220-MHz CW: A Kenwood TS-8308 was used
with a converter designed by WA2AAU and
aided by a GaAsFET Preamp by WA2GFP. The
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transmitter was designed for CW only with
VCXO. The transmitter and power amplifier
were designed by WAZAAU. It uses two
4CX250Bs in push-pull and delivers about 600-W
CW out. The antenna system was an H-frame
array of four NBS 4.2-wavelength-long Yagis by
WABUSA,

220-MHz FM: The transceiver was a Midland
13-50% with preamp. The antenna system was a
pair of 11-element Yagis at 40 feet. No power
amp was used.

432-MHz 5SB/CW: The iF was a Kenwood
‘TS5-830S. The transverter was a tower-mounted
converter including two stages of GaAsFET
preamp. The converter was by WBICBH;
preamps by WAZGFP. Local oscillator injection
for the converter was provided by the remainder
of the transverter in the truck near the operating
position. The power amplifier was a pair of
4CX250Bs of K2RIW design that defivered about
600-W ocutput. The antenna system, designed by
KZCBA, was an array of 16 six-element Yagis
arranged four high by four wide. The antenna
and converter were mounted 35 feet up. The
receiving system had a measured noise figure of
0.7 dB with almost no feed line loss.

1296-MHz CW: A Kenwood TS-8308 was

Top Single Operator Scores

WBSBKC 27,885 M
Kaww 23916 OH
VEICRU W313 ON
K1PXE 17,082 cT
K2ALNS 16,560  NNJ
K2UYH 16,085  SNJ

Top Multioperator Scores
Waszh 113,468 WMA

W3CCKE 65080  WVA
K1FQ 45435  CT
VE3LNX 21,785 ON
AB4L 20010 VA

By Edith Holsopple,* N1CZC

used for receiving on 1296, 2304 and 3456 MHz.
The converter was homemade and tower-
mounted, and featured about a 2-dB noise
figure. The converter and preamps were mounted
at the rear of the 6-foot dish, and the LO chain
was kept in the truck where the temperature was
more stable. The exciter was 2 GE Progress Line
FM strip-tuned to 432 driving a single
3CX100A5/7289 tripler, which drove a pair of
72895 to 70- to 100-W output. The antenna was
a six-foot dish fed with a dipole feed mounted
on 30 feet of Rohn 25.

2304-MHz CW: A Kenwood TS-830S was
used for receiving (shared with 1296 and 3456).
A homebuilt tower-mounted converter by
WAZAAU was mounted at the top of the tower,
hut the LO injection chain was kept in the truck.
The First-low noise amplifier was mounted near
the antenna relay in the TWT box described
below. LNAs by WA2GFP, The exciter was a
GE Mobile Radio B00-MHz exciter hoard
redesigned to deliver about 250 mW of drive at
2304 for the TWT (oniy 4 mW are needed). The
TWT deliverad 20-W output from 2 to 4 GHz.
The exciter and multipliers were designed by
WAZ2AAU and the 'TWT box by WBICBH. The
antenna was the same 6-foot dish used on 1296,
but a [ Ib coffee-can feed was used on 2304,

3456-MHz CW: The Kenwood TS-3308 was
used for receiving (shared with 1296 and 2304).
The TWT box contained the low noise amplifier
for the 3456-MHz receiving system as well as an
{152-MHz drive buffer and 3456 tripler. A
TVRO GaAsFET preamp works very well on this
band. The noise figure was estimated at under
5 dB with all cable losses considered. No image-
noise reject filter was used on this band. The
3456-MHz converter was mounted in a box at
the top of the tower with the 2304-MHz con-
verter, but the LO chain was kept in the truck
at constant temperature. The exciter was the
same maobile-radio exciter board used on 2304,
but a racquetball can was used for feed on 3456
MHz.

Multiplier Leaders

220 MHz N2CE]* 18 WBSBKC 36
Weszi' 28 (GDig- |5 WoaMs 3
WICCXIB" 28 wiQK* 18 L* a3
waGky - 24 VeiGRU 3
nggﬂx 2t 432 MHz K2UYH 28
vEscRy 19 weszit  4p  WEILWKT 2T
‘R’f;sz;“A }g ’ 7 WBOMSVY 25
1206 MHz
*Multioperator stations Kaww 17

W 18 W & Joohr

NF2P 12 wearcz 1 nes i

WBEBKG 12 YEILNX" 1 VE2DLR 3

VE3ICRU 1" Wacoxs* ]

KNS 11 3400 MHz KBTZr 3

VEALNX® M waszne WASEECH 1
A WASTXT 1 WASVJ8 1

RIFQ W wesTCZ %

Walp o0 24 GMz

2300 MHz o wsznt

W2s2i1* 7




5760-MHz CW: Used on this band was a
homebuilt 5.595-MHz receiver. The receiving
converter used a circulator as a junction to con-
nect the transmitter and the receive mixer to the
common antenna lead. The first mixer was a
double-balanced hot-carrier diode mixer, and the
transmitter provided the focal oscillator power
in an offset IF scheme similar to the way Gunn-
plexers are used at 10 GHz. We have exciter
crystals to receive and transmit hoth the offset
and normal 5760-MHz signals so we can work
conventional stations as well as our own. This
system was designed by WAIUGE. The exciter
was a mobile-radio exciter similar to the one used
on 2304, but this time driving a quintupler to
5760 MHz mounted in a box at the feed together
with the receiver front end. WAIUGE also
modified a surplus X5 step-recovery multiplier
for this station that delivers 5 mW to an ampfifier
delivering about 100 mW. The antenna was a
3-foot dish mounted on a rotating tower used
on 5.7, 10 and 24 GHz. The feed was a length
of 1.5-in copper drainpipe.

10-GHz FM: The transceiver used was a
Gunnplexer with a homebuilt 1F receiver by
WBICBH and WB2PKO. We used wide-band

FM with 75-kHz deviation, We wepe able to use
both 30-MHz and 10.7-MHz IF offsets, and have
worked stations not associated with our group
on both offsets. The Gunnplexer was mounted
at the focus of a 4-foot dish on a rotating tower
35 feet tall. The tower could easily be pointed
to an accuracy of less than a degree even when
the wind was blowing at 50 MPH!

24-GHz FM: The transceiver was a Gunn
oscillator with a circulator junction designed by
WAIUGE. We used wide-band FM with 75-kHz
deviation. The Gunn transceiver was mounted
at the focus of a 13-in dish on a 35-foot rotating
tower. The tower could be pointed to an accuracy
of less than one degree.

Thanks to all who entered and helped to make
this contest a success. See you next year.

SOAPBOX

Conditions were average all weckend on trope,
although some extended range QSOs were made by
brute force (K2UYH), Conditions were poor on all the
brands, and apparently activity was low on 220 MHz.
I was glad most stations were working CW (K21GK).
You could easily tell the guys who also run EME. They
had the memory kevers with an endless CQ
(WAIYON). | thought 432 was really down. Compared

to the QSO party, I had a lot less contacts this time.
This time [ was using an amp, while during the Q50
party I was only running 10 W with no amp (KR3C),
My 10.250-GHz system failed the 40-ft drop test Satur-
day A.M. so I didn't make it on that band (VE3BEM).
Conditions were only fair, but lots of fun (YE30CX).
My first 10-GHz contact with FN45 was also a new
Canadian record of approximately 100 miles, between
Mt. 5t. Hilaire and Mt. Megantic (VE2DUB). One
st learn humility and patience when your QSO rate
is slightly above 2 per hour over the entire contest . . .
however, half way to VUCC on 432 MHz in one
weekend isn't teo bad (WBIMSV). I made solid QSOs
on 432 ont to 300 miles, despite running only 10 W and
average tropo conditions (WASVIF/S). 432 MHz
maintained the normal conditions we have had for
several months —terrible {(KB5PX). | was impressed
with the activity on 1296 MHz during this contest
(KDESI). These were the worst conditions ever for this
contest (KC4BG). 1 had thunder storms almost all the
time Saturday. The rotator died aimed east at 10 P.M.
COwverall, it was much better than last year with 10 W
to a satellite antenna on a picnic bench (K8TL). Too
many people were on vacation (K2LNS), Many regulars
were missing. Were they all watching the Olympics?
(WHIR). Activity seemed very slow at times., For the
first time in many years, Murphy visited everywhere
in my system (K11L.PS). W2VC was the loudest ever on
432 MHz (KIFWTF).,

FEEDBACK

K7RUN should have been listed in the 1983 results as
KTRUN 234-7-3-C and -6-3-D instead of as a checklog.

Scores

gall :igné totat acnrehQSOS. multipliers, bands ﬂaaraied (C = 220 MH2, D = 432 MHZ, E = 1296 MHz, F = 23 GHz, & = 34 GHz, H = 57 GHz, | = 10 GHz, J = 24 GHz,

Hz) and ARHL Section. Exampla: K2UY

had & total score of 16,095, with 3 QS0s and 1 multiplier on 220 MHz, 83 QSOs and 28 multipliers on 432 MHZz, and 27 QS0s

and 8 multipllers on 1208 MHz He is located in the Southern New Jerssy Sectlon. Among the single-operator stations, the overall Divislion winners and singla-band winnars are

indicated by bold-face type for the call sign of the Division winner and for the one lettar(s) dencting the bands won.

PRI NEBJN 5 15 7.C-OH KiDS 456 17 1.C-RI - 26-18E
<1 1F - g L1 A
Hudson Division WiAIM 300 2 2LV S
Central Division - 11. 8D ABAL { + KBANT,WA4s IVF,PGI,
K2LNS 16,580 24. S-C-NNJ W1JOT 342- 7 2-G-EMA WB4WTC WD4DUL)
WBSSNR 6840 11-10-C-IL - 64200 8 2D 20,010- 20-14-C-VA
- 40D « 25A1E - 2B - 633D
Atlentic Division . & SE wave 10,494 66230-NNJ  KIIK, 210- 14- 5:0-EMA - & BE
waup 4038 B BC-IL + 20:10.E W1AW (K1TR,0pr) . 35l
K2UYH 16096 5 1€-5NJ - 37200 w02 10,698 20- &C-ENY 180- 12- 8.D-CT
- 88-28.D - 32 - 726D W1QXX G24- 76 B-C-EMA Rocky Mountaln Division
.27 BE WRIMSY 3750 S0-25-D-1L Neg 6006 32- 8G-ENY  WAJEECH 12 % UL WMa
walp 15,360- 18-10-C-MDC  WABSFM 3564~ 36-23-D-WI - 38 80 W25Z)1 (AGIM,WB1CBH,NF2B, WOKJY 108 1 00O
- 821D - 4 4E . 5E WZARG,WAZS AAUSPLZPC, . B %D
.20 $E WBBNTL 1653 13- 7G-IN NZBMN AR 13 6C-NNJ WR2QG),AKAL WABUSAGISEX, KorQu 9 11- 30.C0
K2GK 0,178 2511.C-WNY - 18-12D - 40-14.D cpre.) 113,469 73-28-C-WMA, WESTCO [+ KASCEBWSLTR)
- 4643D WAGFWD 594, 18-41.D-WI - 4 2E -12840-D B 1 1.E-NM
- 8&E NSTD 420- 14-10-D-WI W2WW 2499 30 $C-NLI - 32-13E
WBJIMS 7650- 75-34-D.-WPA  WAIIED & VW - 18 8D - 5 TF
AAZZIS 6703 3416C-EPA  WBJEDP 36 4 aD.iL L N TS Southeastem Diviston
- 33140 11,880- 40155 N « 4 GH e
- & 1E Dakola Division - 80140 ] WBANMA . g;;ﬁ A
W2EIF 6630 32-11C-SNJ naca (s 0 5E KIFO (4 WATRLL 1+ 1 SR aE
- TRERS KALL 00 3 IG-ND + 1RO {+WAT 4
- THe 4E . & 8D BaI5: 48180 NNy 5435 5R20C-CT WAOBIW jose 2 AT-NEL
WIGPY 5256. 7324-C-EPA - e LE - 4B15.D -gﬁg Y
WAZ0MY 4781 27-105-EPA - 1 -
. 28100 Delta Division Midwaest Division KATOU (+KIME) woaoy S 1 1G6A
< 7-3E 3150 11- BC-ME e
WE3ESS 4290- 39-17D-EPA  WSRCE 1206 4 4GMS5 WRETEM 593 4 4CIA - 148D WDAMBK 29 1211.0-GA
SR AE - 13130 - 25150 - & 2E waiss 264, 11. B.0-GA
LB AF - 11 ¢ 3 3E WATYKN { + WA4STO)
WASYON 3510 H130-EPA  WARVJFTS 390- 1310-D-AR WARAP 2160 36-20-0-14 528 72 &D-EMA
- 3 8D KRSPX O 10- 7-D-LA KRTLM 070- 7 7-G-MD Soulhwestern Division
- 1~ 1-E W5UCY 36 4~ 3.D-MS - 216D Northwestern Division
NF2P 2282. 31128 SNJ WIMDGE (NAVG, WAGCBX,0prs) WMRP 122 3 2D-MO KBTZ (KABSFM,W1UUQ,WASS
wacL 2018 25 BG-EPA 1710. 19-11-6-TN KFaM| + KBEDW} KBDW 3240- 10- 1.C-OR GNG MBZ VNN, WBSHOZ oprs.)
23 &0 - 11- 8D Hg- 3 BC-KS . 21130 0684- £1- 7.G-58
KASHTY 1806 9 3-EPA - 15120 - a RE - 24100
- 34-11.D Great Lakes Divislon KTHSJ 780 9 4C-OR - 4R
KRG 828 16-11-D-WPA New England Division 1 4D .24
WAZABN 495 1S1.0-WNY  WBBBKC 27885 33180-MI 3 2
KISXA 315 15 7-P-DE - 72-350 K1PXE 17,082 291145 CT West Guif Division
W10K2 { + WATWXV} - AHIRE - 15210
8541 2015.CWNY  KBWW 74,076 $0-37-D-OH - 21 7E Pacific Division W5GG 2087 2BABO-NTH
- 412D - 1TE WIR 13,104 34-13-C: EMA - 12 BE
. 4 BE KaDIo 762 25-16.0-OH - 44200 WeRXQ W AT SDSV wasvim 2310- 22 C-NTX
- 37-22D = 17- &E 18 6D
o NREE Be4- 5 C-EB
Canadian Division walpy 5304. 10- BL-MI WALIOF 7938 25 BC-EMA et 5 2E
- 317D - 3512.0 . . 3e <&M
VEICRU 20,813 26-19C-ON - % 6E - 4% 7E WEHAB o o et KssW 070 5 4COK
- 131D KDogt 4050- 38-22D-OH Wikl 5175 31.10-G-NH MEAMG (+ KEGHYINAGMXD - 219D
- 12-11E - & SE - 24-11-D 29‘89- 8 3.0-SF KSbHU 1260« 18-11-D-NTX
VEIBFM 13,680 18148-ON  WASTXT 3402 22-11-0-0H - T AR e - 6 4E
- 736D - 10« T-E WIGXT 2703 21 9C:EMA . 1‘: P KESEP 1188 2311D-NTX
.16 8E - 2 2F - 16 5D . & 1E
VE3OCK 780 16-14G-ON C L 1G - & 3E KsIS 90 4. 1C-NVX
- 26180 WABFTA 160 35.20-D-MI KiLPS 2454 23 ROG-VT Roancke Division . & 4D
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15120 111D WATAYS 1080- 35-10-D-EMA - K4HWG 1974 4T 14D VA WSNIZS {+ KJsQ)
VEICKU 82T 4 SGON NEBI 1785 140 6C-MI K1ISW 816- 30- 9D-WMA  K4QIF 1630- 20-13D-VA 162 1 100K
1% 40 .15 8D KIFWE 780- 9 TL-EMA - 5B - B 5D
VE3FN 243 % $-D-ON - 5 3E - 11 BD KAGAW 1311 23-180-NC
VE20UB 144 4 3+ PQ RATL 1674- 31.18D-0OH KB1KM 720- 30, BOLEMA  WICOX/S (K2EVWW,N2SB,WE2%
304 10% 9 400N WEGAP 756 2311-D-Mi AGTI §72- 10+ 3-C-NH NPE,RVX,NICX,WA3s
VEZLNX (+VE3s ADJ,NSQ) WRETCZ 720. 18- 8D-OH . 18 5D AXY,JUF NUF KDSKD oprs.} Chacklog
24,735 32.240.ON 1- 1F W10XX 624- 26 BC-EMA 55,080 64-28-C-WVA )
. 55270 1- 16 K1v2) 462 22- T-C-EMA - §336D WAHATIM [
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Public Service

Amateur Radio at the PGA

Shelby County nestles in the rolling hills of cen-
tral Alabama, about 20 miles south of Birm-
inghain. Its population is congregaied mostly in
several rapidly growing suburban communities
situated in the northern third of the county, while
the rest of the area iz dotted with typical
Southern farming towns. The lifestyle in Shelby
County is, as we say in the South, ““laid back.”
Very litile goes on to attract much attention to
the area, and that’s ustally the way we like it.

This was not the case, however, this past
August. For four days, the population of the
county surged to more than twice its norm.
People came in droves to a little area in the
northeast corner of the county called Shoal
Creek. They came to watch people like Trevino,
Player, Nicklaus and Greene chase a little white
ball around a few acres that, just a few vears ago,
had been fertile pasture land. They, along with
millions of others worldwide through the
American Broadcasting Company, came to
Shelby County to watch the 1984 Professional
Golfers Association (PGA) Tournament.

The anticipation of an expected 100,000-plus
golf fans tlooding Shelby County caused a bit
of a commotion in the 18-man County Sheriff’s
Department. Calls for volunteer assistance went
out everywhere, Off-duty firemen, municipal
police officers, street and sanitation workers, and
anyone else who could walk or crawl found a
place in the reserve deputy force. The Shelby
County Amateur Radio Club (SCARC), through
iis ernergency communications wing, the Shelby
County Amateur Radio Emergency Service
(SCARES), volunteered their services. The offer
was readily accepted.

The primary concern: of the Sheriff was con-
trol and routing of vehicular traffic into and out
of the Shoal Creek area. The course is located
about four miles east of .S, 280, near Double
Oak Mountain, just south of Birmingham. There
are only two routes over which traffic can move
from U.S. 280 into Shoal Creek — County
Highway 41 and Hugh Daniel (HD) Drive. The
latter, a narrow, twisting three-mile stretch of
two-lane asphalt, was considered the primary
route since it was closest to Birmingham, from
where most of the traffic would come. Highway
41 was to be used as an alternate if HD Drive
became clogged or impassable.

After a meeting with the Sheriff, a decision
was made that SCARES members could best be
utilized as traffic monitors on HD Drive. Mobile
units were to be stationed at safe off-the-road

*Deputy Communications Manager, ARRL

80 05F

poinis along the blind curves and hills of HD
Drive, as well as at each of the thres major in-
tersections and in the Sherifi’s Mobile Command
Post, just inside the course gates. With this ar-
rangement, any problems ofi the primary route
could be reported to the law enforcement officers
at the intersections, and traffic could be rerouted
accordingly,

The first probiem was identification of the
SCARES radio units. The Sheriff wanted the
units to be readily identifiable to boih police and
pubtic. Large black-on-yellow placards with the
words *“EMERGENCY RADIO in large, bold
print, and the club name in smaller print, were
obtained for use on the windshield and rear
window of each unit. These signs proved to be
well worth the investment since several times
throughout the event, passersby would come to
us to report problems that occurred out of our
sight, The signs also facilitated easy access to
otherwise-restricted areas we needed to be,
without a lot of time-consuming explanation to
an already busy traffic cop.

Onee the commitment to assist had been made,
our next concern was, could we live up to our
promise? This was of particular concern to us
since this was our first opportunity to work
directly with the Sheriff in the four years of the
club’s existence. His first impression of Amateur
Radio would be a lasting cne. The tournament
was held over a four-day period, Thursday
through Sunday. The first two days being nor-
mal workdays for most caused fears that we
would not be able to supply sufficient units to
properly cover the necessary points as promised.
However, to the credit of the SCARC member-
ship — with some assistance from the nearby
Birmingham ARC -— the operation was well
staffed throughout the event. Several club
members even took vacation days to be of
service.

There was some initial concern about our
ability to communicate in the hilly terrain around
Shoal Creek. Fortunately, the club’s 2-meter
repeater on 146.43/147.03 MHz is located on top
of Double Gak Mountain. The area we would
be serving is situated around its base. Still, with
the type of terrain in the area, there were plenty
of opportunities for VHF shadows, especially
when operating with hand-hefd transceivers.
Tests were run in the area prior to the event to
verify the coverage, Points were also picked for
relay stations in the event of repeater faiture,
Though some shadowing was noticed, virtually
in sight of the repeater antenna 1200 feet abave,
there was not enough to cause any real problems.
Several of the state and reserve police who came
in to assist brought their own radio equipment.
They quickly found that the granite mass of the
mountain made simplex communications im-
possible, and their repeater stations were too dis-

Conducted By Robert J. Halprin,®* KI1XA

tant to be of any use. They were heard several
times screaming futilely into their microphones,
*“Find a ham so I can talk to you!™

The first day of the tournament began at 6:30
A.M. for SCARES. We had to have our units
on station before the traffic rush began. Units
were placed approximately every one-third mile
down HD Drive and at each intersection as
planned. As the traffic rush began, HD Drive
was closed to traffic at the Shoal Creek end.
Ham radic units reported when all outbound
traffic had cleared, and the road was opened as
a one-way inbound. When HD Drive would
begin to backup, it would be closed temporari-
ly and all traffic rerouted to Highway 41 until
the jam cleared. All went as planned thoughout
the morning inrush. The afternoon proved to be
not as simple. :

About 3:30 P.M., “Ole Mother Nature”
decided to park a rather isolated but very wet
thunderstorm over Shoal Creek, halting tourna-
ment play. The majority of spectators decided
all at once that they had seen enough golf for
one day, and a mass exodus down a now very
wet and slippery HD Drive began. Almost im-
mediately, radio umits began reporting near
misses as the rain-soaked spectators, traveling
too fast for road conditions and anxious to get
home to dry clothes, found I[ittle traction
rounding the unbanked turns and topping the
blind hills. Miraculously, though several vehicles
left the road and there were uncountable near
collisions, the day ended with only two cars re-
quiring assistance and, above all, there were no
injuries!

Friday morning brought a new set of
problems. The previous day’s rain had soaked
into the grassy parking iots around the course.
As cars began to trv to get into them, the lots
quickly became a muddy quagmire. The backup
at the lots rippled back down the aceess roads
and onto U.S. 280, By mid-morning, traffic was
backed up as far as the eye could sez. Those who
had decided to drive out that morning to watch
a littte golf but fargot to check their fuel gauge
soon found themselves sitting beside the road.
Others, trying to beat the hot, humid August
weather by running the car air-conditioning
system, found themselves just as stranded with
their radiators blowing geysers of steam. This
compounded the problem Further by partially
blocking the already-clogged roads. SCARES
units reported these problems as they ooccurraed,
having wreckers dispatched to stranded
motorists. Even some of the touring golf pros
found themselves caught in the jams and run-
ning very fate for their appointed tee times.
Amateur Radio was used to dispaich a ham
operator/helicopter pilot to 2 prearranged pickup
point and airlift these siranded pros to the
course.



On Saturday, traffic jams were, once again,
the major problem. This time they were com-
plicated even further by the sheer volume of traf-
fic. Shoal Creek maintenance crews had worked
all night hauling gravel to the devastated parking
lots. Their efforts helped some, but by mid-
morning some lots had to be closed. At the height
of the rush, some SCARES communicators
found themselves doubling as traffic cops, and
additional turn lanes were opened to try to keep
UJ.S. 280 clear for through traffic. As access
roads became clogged, getting assistance to
breakdowns became a lengthy process. Some golf
fans waited up to two hours for assistance to
arrive.

Sunday, the final round of the tournament,
brought more of the same. Traffic did not seem
to be quite as heavy, however, possibly because
of news reports of tie-ups the day before or the
experience gained on Saturday that allowed traf-
fic police to move the traffic more easily. Late
in the afternoon, Mother Nature decided once
again to water Shoal Creek. This time, since it
was the final round, not everyone iried to leave
at once, Most seemed to want to stay and see
the outcome despite the rain. Darkness was
rapidly settling on Shoal Creek before Lee
TFrevino finally proved that he was the best of
the best. Then the final exodus began in earnest,
Only one accident occurred on the still-slippery
HD Drive; one motorist, trying to beat the rush,
lost control on a turn and went off the road.
Again, fortunately, there were no injuries. Stars
were shining brightly before the SCARES Net
Control Station finally closed the operation and
thanked all amateurs for their participation.
Bhelby County began the slow process of re-
turning to the sleepy Southern community it had
been just a week before,

Dring the four days of the 1984 PGA Tour-
nament, over 138,000 people from all over the
country — & near-record attendance for the tour-
nament — poured into Shelby County. During
this time, 25 SCARES operators provided 436
man-hours of volunteer service. They did their
best to make the visitors” stay a safe and pleasant
one. They delivered messages, sent assistance to
stranded motorists, coordinated medical aid and
did evervthing they could to be of assistance.
Wherever they went and whatever they did, the
signs on their cars told the public that Amateur
Radio was at the PGA.

In an interview with the Birmingham News,
the Chief Deputy Sheriff of Shelby County said
of the hams, “They’re a very professsional
group. We've seen them work before, We know
we can count on them. We wouldn’t use them
if we couldn’t.’”” The members and volunteers
of SCARC/SCARES proved that they are
worthy of his confidence. — Cuarl Weaks,
N4DMA, ARRL SEC, Alabama

AMATEUR SATELLITES AND
EMERGENCY COMMUNICATIONS

Since the early days, public service — in the form of
emergency communications, formal message handling
and taciical message handling — has been a very im-
portant part of Amateur Radio. This is one of the
reasons the Amateur Radio Service exists in the United
States and certainly is an important factor in deter-
mining international frequency aliocations.

Almost every mode of amateur communication and
every resource have been used at one time or another
for emergency communications and message handling.
There is, however, one valuable resource that has not
been practical to use until recentlyr Amateur Radio
sateflites. In the past, satellites have not been used for
these purposes for one simple reason: very short ac-

cess times. It just was not practical to se a satallite
that was only available for 5 to 10 minutes 4 pass for
emergency and message-traffic communications. But
now, with the successful operation of AMSAT-OSCAR
10, a medium exists for a reliable satellite emergency-
communication system.

This valuable respurce should be developed for a
number of reasons, First, {0 continue the tradition of
public service, one of the justifications for the existence
of Amateur Radio that can also help justify the
existerice and growth of the Amateur Satellite Servics.
Second, this 1s a valnable and very reliable medium for
communication that should be ytilized to its fullest
potential. OSCAR 10is really a new band that is open
for 8 to 10 hours at predictable times each day, With
plans now being made for Phase 1V geosynchronous
satellite systetns, amateurs will, in the not-too-distant
future, have a band that is conceivably open 24 hours
each day to almost anywhere in the world. Finally, with
many new mades of communication being developed

~— sich as packet networking and the use of gateway
stations — amateurs have the ability to assemble a
working model of a national and iniernational
eMErgency communications gystem second to none,

A new subgroup within AMSAT is being formed;: the
AMSAT Satellite Emergency Communication System
(ASECS). This group will be developing 2 communica-
tions and operational plan to be implemented on
QSCAR 10 and future satellite systems,

The purpose of ASECS is to provide a working
satellite communications system available for handling
af emergency communications and formal message
traffic. In times of communications emergency, this
systemn should be conducted as a formal traffic net-
work. At other times, the systern should be used as a
medivm for the handling of routine message traftic and
emergency drills.

Jnitial Gosals

1) Establishing an international reservoir of
operators trained in satellite communications,
emergency communications and formal message traf-
fic handling.

2) Immediate utilization of existing satellite com-
munications resources (primarily AO-10 at this time).
One of the first steps in this process wouid be to
designate one of the existing special-service channels
(S5C) 1o be used as a pritary network channel for
ASECS use during communications emergencies and
drills, This SSC would be used for routine AMSAT
operations at other times.

3} State-of-the art digital communications
techniques (j.e., packet networking) will be utilized for
formal message handling whenever possible on the
ASECS 8SC,

4) Tactical and other types of informal communica-
tions should normally be handled within the normal
transponder passband. If necessary, another SSC could
be temporarily ntilized for this type of communication.

5) The use of gateway stations will be encouraged
for both packet communications and informal tactical
communications.

6) Direct interface and caoperation with government
agencies {NCS, FEMA, etc.) will be a primary goal.

7} ASECS should be interfaced as a communications
tool by the ARRL National Traffic System the Amateur
Radio Emergency Service and similar organizations in
other countries.

8) Active wuse of ASECS in emergency-
communications drills sponsored by government agen-
cies and amateur groups should be encouraged.

9) Formulation of an efficient plan for use of
ASECS is now underway. This plan will be com-
prehensive and flexible, to allow the most efficient use
of existing resources while looking ahead to the use of
future satellite systems.

At this time, AMSAT is looking for amateurs who
would like to be involved in the organization of
ASECS. Interested amateurs should have expertise in
satellite communications, formal traffic handling or

emergency communications. However, the most impor-
tamt qualification is the desire to design and implement
an emergency-commuslications system that is second
to none both technically and operationally, Those in-
terested in participating in ASECS can contact me at
4866 Drusilla La., Baton Rouge, LA 70809, — David
C, Eanes, W4AZL, AMSAT Emergency Comtmunica-
tions Manager

PUBLIC SERVICE DIARY

[1 Morro Bay, California — September 15-16. Estero
ARC members {(of Las Osos) assisted with commumnica-
tions during the Morro Bay Challenge, a fireman’s
muster program drawing participants from fire depart-
ments throughout the state. Ten amateurs provided
communications during the kick-off parade and related
activities during the two-day event. (W6JTA)

) Odem, Texas — October 19, A shelter for residents
and stranded motorists opened alfter nearly 20 inches

of rain fell during a short period of time in the Odem
area. When telephone service was cilsmpted AKST
stepped in and setup a 2-meter station in the shelter,
establishing a communications link in nearby Corpus
Christi. Messages were relayed from those in the shelter
to their friends and families, advising of the situation.
(W5GEL)

I7] Rosemont, Pennsylvania — October 19, The Mid-
Atlantic ARC was called in to provide communications
for the Red Cross during an apartment fire that resulted
in the evacuation of 67 people. Five amateurs re-
sponded and assisted the Red Cross until the fire mar-
shall allowed the residents to return to the complex.
(WAIFZO, SEC EPA)

CJ Clearwater, Florida — October 27, While driving
in heavy rain, WD4COL and N4APZ witnessed a
single-car accident and immediately notified the Florida
State Police via autopatch. Noticing a man flee the
scene, they gave  complete description and location
of the man via the autopatch. The individual was ap-
prehended minutes later. (WD4COL)

AMATEUR RADIO EMERGENCY
SERVICE REPORTS

1 Calaveras County, California — August. Amateurs
provided auxiliary communications for the California
Departiment of Forestry during a wildland fire August
9-10. Later that month, on August 24, amateurs were
called out again when a helicopter crash started another
wildland fire, (KAGCUJ, EC Calaveras Co.)

(] Columbus, Ohjo — September 22. Fifteen Central
Ohic ARES (COARES) members provided com-
munications for Red Cross first-aid teams at the Ohio
State Univ, ve, Univ. of Towa football game. There
were 53 calls for Red Cross assistance, two of which
were serious enough to require transport to a local
hospital. (W8BKO, DEC COARES)

) Salinas, California — September 22-23. Three
Aunatenr Radio nets were activated during the Fourth
Annual California lnternational Airshow. The three
nets provided timely and proper routing of informa-
tion between the many volunteer and governmental
organizations sponsoring the show, A total of 12
amateurs participated during the two-day affair.
(WD6EKR, EC Salinas Valley)

[ Stanislaus County, California — September 26, At
1:46 P.M,, an earthquake measuring 4.6 on the Richter
scale struck a large section of porthern California.
WAGOYF, emergency services technician, immediate-
1y manned the Stanislaus County Office of Emergency
Services, monitoring local repeaters to get an initial ap-
praisal of the damage. With the assistance of K6SNA
and WASEJL,, it was determined that damage was very
slight, and emergency operations were able to secure
shortly thereafter. (WAGYOF, EC Stanisians Co.)
[J Biwabik, Minnesota — October 13. Five area
amateurs provided communications on the race route
during the Giants Ridge Triathalon 1984. Seventy-nine
participanis entered the canoe, bicycle and foot race.
(WDEGUF, EC Northern St. Louis County)

ARRE SECTION EMERGENCY
COORDINATOR REPORTS

For QOctober, 38 SEC reports were received, denoting
a total ARES membership of 21,591, Sections reporting
were: AK, AB, AZ, AR, CO, CT, ENY, EPA, IN, KS,
KY, ME, MI, MN, M8, MO, NE, NLi, NTX, OH,
ON, ORG, PAC, 8V, SDG, 8JV, SCV, 5¢C, SD, 5FL,
SNJ, TN, UT, VA, WA, WMA, WNY and WV.

NATIONAL TRAFFIC SYSTEM

NZYL has been appointed assistant manager for
2RN/cycles 3 and 4, Also, congrats to Linda on her
recent election to Director for the ARRL Hudson
Division. K4JST is the new assistant net manager for
RN4/c4, Certificates were awarded to the fol]ovnnn
IRN/c2 — K2GCE, KC2PB, ND2S, KA2S
RN'J‘/cZ — ERTL KD7ME (2nd a.rmual), BRN/cd4 —
NSEPV

October Reports

1 2 3 4 5 B8 7
Cycle Two '

Area Nets

EAN 3 73 236 623 93.0

January 1985 81



CAN ey 848 2v.4  Bas 1000
PAN* 62 546 98 200 Ora
Region Nets

1AN 62 485 80 378 930 1000
2HN 59 M7 4.2 252 B55 1000
RN 3 258 B3 461 927 g6R
4RN 62 623 10.0 453 925 100.0
RN5 42 668 107 450 946 1000
N6 60 440 T3 gh4 -~ 912
RN7 84 MB 54 326 904 1000
38BN 62 32r L@ 337 948 ara
9RN 100.0
TEN 82 B3z &6 392 928 1000
ECN 4.2
TWN €2 288 46 253 7TR 963
TCC

TGC Eastern 99 432

TCC Central s Js2

TGC Pacific

Cyela Four

Area Nots

EAN 31 1508 486 1.219 97.8
AN 31 908 293 1.035 1000

PAN k1 928 2992 860 995
Region Nets

1HN 60 880 113 544 917 1000
28N 92 533 68 424 930 035
33BN 61 320 B35 504 978 1000
ARN 57 569 100 443 908 96.3
anNa 62 6 124 897 914 1000
ANG 62 484 Y5 556 982 100.0
BNT 62 472 TE 833 803 1000
ARN 57 287 D 317 B0 968
9BN 63 519 H2 576 936 1000
TEN a1 aim 55 382 v52 1000
ECN 100.0
TWHN &1 %2 58 351 - 100.0
TCGC

1CC Eastern

TCC Cantral 57! 293

TCG Pacific 13 657

Sections? G802 25945 38

Summary 11,242 42659 38

Record 9039 59.630 16.4

*PAN operates both cycles one and two.

TTCC functions nat counted as net sessions.

Section and logal nets reporting (235 AENB AEND AENX
AENY AENZ ATNM WAEN {AL), ATEN HARC {A2), SWN
(AZINM}, BCEN (BC), NCN NCTN RTTYV SCN (Cr.n DEPN
DYN SEN (DE), CFAN ENMC FAST FMSN FMTN FPON
FPTN GCVIN GN ESTTN NFPN PRTN PEN PRVAN QFN
QFNS SPARC SVTH SWFTN TPTH VEN (F CGVNCSC
GCN GSBN GBN GTH RAN {GAl I75EN I75MN ICN (I &QE
IMN IMNS (1DIM'% ISN ITN#IL) 1RN ITN QINSN&S
TARES 11ARES
NKARC PAWN TSTMN WYTEN (K CSTN KMWN KPN
KSEN KWN QRS GKS-55 (KS), LTN{ MEPN (MD). GlTN
EM2MN EMRI EMRIPN EMRALISS H TN NE
WMNWMTN (MA/RIY, MEPN MMN MTN WFIIN (MB) AEN
MPEN OXHAGES PTN SGN {ME), AMWXNT MSN
MSPN MSSN PICO (MN), ACARN MEN HEN IFN JCCC
LARES LO2MN L MEOW MOGFON MON MOSSBN
MTTH PHD FTN RRARN SARN SLARN ZAEN (MO), GSFN
GSPN MCEN NHN SH. JEARS MGN MEN NJM NJN
MJPN OBTTN SJVN SJVN220 TCETN (NJ}, CNCTN NCEN
NCMN PLCTN HAHSFENC), CN C3N {NCISO), BRARES
BVARES MARES MARESZ20 MN2MN NGN NGNN NE4Q
NMPN PV2ZMN SBAHRES WNN % N EPN
HVN MYPON NYS NYS-M OCTE N WDN {N ALEHT

N BNR BRTN BSSN COARES COTN LCNW AH SN
MASER MCTN OBMN ONN OSN OSSBN OSSN RARA
TSAAC VWEN WCTN (OH), CARA EATIN QOCWN QL2
QONON OPEN OTWN QUWAS N (OK), KTN OLN OPN
QSN OSND TIN (ON), BSN LBLAFIES 4 éES QOHNN QSN
PDXARES PTYN S0FM THN OH FTN {PAT), QSN (PQ),
&'PD:MN ljl.anN SCNT_I;_! 5 i'-nB(HN FDN SDEQ
UCH (T, STARES SVEN VLN VN VSEN {ISN VTN (VA),
VTN (VT), EWTN NTN NWSSBN PSTS WARTS WSN A],

WVARN WVEN WVMDN WYN (V).

1 — NET 4 - AVERAGE 7 ~ % REP

2 — SESSIONS 5 - RATE TO AREA NET

3 - TRAFFIC & ~— % REP.

Transcontinental Corps

1 2 3 4 3
Cycle Two

TCGC Eastern 114 g8.8 B9 432
TCC Central k) 6.0 828 382
TCGGC Pacitic

Summary T 26.4 1727 B14
Cycle Four

TGC Eastern

TGC Cantral 65 87.7 830 293
TCC Pacitic 128 883 1222 657
Summary 193 88.0 1852 950
1 — AREA 4 — TRAFFIC

2w FUNCTIONS
3 - % SUCCESSFUL

& — QUTQF-NET TRAFFIC

82 0sT-

TCC Roster

The TCG Roster (October) Cycle Two — Eastern Area
(KW1U, Directonn — AA4AT N1AWX N1BHH KICB
WA4CCK N3ICOY KASCPS KA1ERC KK3F WA2FJJ
WD4FTK NAGH! WB3GZU WA2HER KR2HM KN1K
WDBLRT KT10Q WBQHB W1QYY KW1U AFBV N2XJ WIXX
WBBYDZ Contrat Area [NSAMK, Directar) — NSAMK NSBT
CTZ NEEFG KAZEPY KASFEZ NG5G KWIJ W4aJL
WANTE WadUJ WKLY KD5SKG WBINVN WBSOXE
KDSHG KSUPN WF4X WBSYDD, Pacific Area (WRHXB
Directon — NicA KTeA NICSP NECX| KUSD KBIFE
GHT WRHXE W5JOV KR7L KBAME KDEME KEQWA
WMOYI KE7A NDST NYET WTTGU K6UYK KOtV
WB7WOW. Cycle Four — Eastarn Area (W20B, Director}
— AA4AT VEJAWE K1BA W3BBN KIIC A4CCK NACOY
W2CS NSCW KAIDTE WB2EAG WHEFW W2FAR WDAFTK
W2GKZ VEIGOL WB3GZU KB2HM WBBIHH WilSQ
K4JST KN1K N4AKE AH2M W2MTA WINJM WBPMJ
WR4PNY W3PQ WOQHB W1QYY W2RQ KIRZR KA1T
KW1U KB3UD WB4UHC W4UQ WavyY VETWF WaXD N2XJ
Xo NBXX WBSYDE K4ZK K2ZM W2Z0.. Central Area
[KEGM Director) — N5BB WBSCIC WBCXY WSGHP K5GM
WeEHI AESL KS5QOAF NSTC K5STL KésU WBAUYU KBQX
KVEX, Pacific Area (KN7B, Directory — ADQA KPB
KATCPT KCAD W7DZX WBEOT W7 P WIGEHT NEIC
WEINH WSJOV W7LG WYLYA WBTNHR WROGH ND5T
WIVSE WBVIT KM72 VETZK.

Public Service Honor Roll
Qctober 1984

This listing Is available to amateurs whose public service
performance during the manth indicated qualifies for 80
or more total points in the following nine categories (as g
raported to their SM). Please note maximuim points for
each categary: (1) Checking into CW nets, 1 point 2ach,
max_ SD Chech into phone/RTTY nets 1 point aach,

nets, 3 points each, max. 12; (4y NCS
phone!H neta 3 points each, max, 12; {8} Parfurming
agsigned NTS ha:son 3 points ear.h max. 12; (8) Deliver-
ing a formal message 10 a third pa.rty 1 polnt each, no
max.; (7} Handling an emergency message, 5 points ea(:h
no max {8 Serving as emergency coordinator or net
manager for the entire month, 5 painis, max. 3; () Par-
ticipating in a public service event, 5 points, no max. This
listing is availablo to Novices and Techniclans who
achiove a total of A0 ar more points, Stations that are listed
In the Public Service Honor Boll far 12 consecutive
months, or 18 months out of a 24-month perlod, will be
awarded a special PSHR certiflcate from Hg.

223 114 NAEDH 9
KaoXP WBZMCO  WBRNL 96
136 113 WATVTD KADBWM
KABEPY WROYH WIKK WG
WIFZW KBZHM 100 Kairx
155 112 K2GCE ot
WBTWOW  NAGHI KTiQ NT4S
Shoi e e Mag
WaYCY W2MTA 9& p— WDEOUQ
149 KG2TF - VE3DPO
WABZLD
WAa4aXT 110 N3COY 88
145 ALTW o EE%E’
W3rve 109 KWW
140 KazMY) KCaLy “;”KK
WBAWYG 108 7 8
K7V AFBY R2YQK
M AESI VE3KE
i34 s 7G W4l
Kazbly — W7VSE NSAMK
133 Woierr ~ NaaEH KC3av
L S
1 107
128 KA1EXJ W1RWG
KGOCS KJ3E VESIN 85
127 108 a5 ".ME;E
KDTME KABARP N GABA
KABE KOBKY
124 WALIBH  joysy NBAWH
WB4HRR  WJUJ WOBKQG WECTZ
WD4ALY
123 WAANE 3 WAITBY
KBSEK 105 WBAWI KHTL
129 KAGFFQ  WVACKS
Kwild N1AKS 92 KIiCB
N4HMD WAZERT NA4FKLU" NNI1
3GT
120 WA4PFK 1 VEO F
KAKDJ 104 VESBDM i
o G, 2 R
1o o Ky RTMEL
e KAMAMG  watynz
WIEOF  KBAWT  wegoRZ  KAIEPD
118 RATEE VE3BDM KL7IIG
KBOZ WDEMIO a0 WALEIG
117 0z KL, WERHOX,
WB1HIH KEBOME K4AVWEK a1
115 N2AKT KG4VK KA4GUS
K4JST WA2FJ VE2CP KBS5LL
kanGyy  W2PKY WIKRY BD
WBVUK 101 KB4GPN NBEVC
WB2EAG 1 ) D25
N2X.J KB4OZ WB2RBA WBEDOB

K2ZvI 74 WABMAZ  WALJTE
a0 WIDKX WAIJLUNX  WABDHB
KANLE - WBAVMX  WDIKBW
Keuxo AlpO WABMAZ g
79 KB4LB 67 NZBGP
WABQCA KG2D N1BYS W4HOMN
WABHGH NBCw WA2KD, W2RRX
wWDaln WB5YDD WEZTED WB20S
78 - Wavy WESLER
KDSFR KALPT 66 WORGUF
WDBGKH  KASPQH KB1PA RAIT
7 KB40G WD4HBP &1
- KD4KK WA4RNP
0 W4LXB P WDSEIB
Kvaa 71 KN1K AKZE
weavap | BAIGWE NEDFO a0
K2ZM KitM NSEIM HADBCS
WaQHB VE3GOL  KA4SKY
[ WE4UHG KATEKQ KDl
MKVE_’,';‘_D N2EGM VERFMQ  KXTT
LG 0 WBSZOE KXW
N KaikMme ~— WO4PBF  KA20PG
WOFHG KAZDOA DBBZ 57
WB1GLH KX2T G4 KABHJKIT
WEBAADL VEZEDQ AF3S KABGGZIT
K4ZN N7EXM KePCK 5%
5 &9 RAIUM we1cePIN
K8JDI KABODQ 50
KBYLT NeDYC WEBIFL. WEENHVIT
KY4 WITN WAIFCD  WDac
NREVE WskLy WBTOEX 4CEBIT
NTBGW WALEYL WDBKBW 48
WeNTH  WEBMTD 63 NEFWGIT
WILNE WAFMZ KAGKWM 42
WBBJGW g8 NS5J KATRFDIT
WDIDNQ  WATDXT

Brass Pounders League
October 1984

The BPL is spen to all amateurs in the United States,
Canada and U.S. % ssessions who report to their M It
messaga total of 500 or 2 sum or originations and dellve
points of 100 ar more for any calendar month, Afl
messages must be handled on amateur frequencies within
48 hours of receipt in standard ARRL form.

1 2 3 4 5 ]
WACUL 47 1061 1506 151 3890
NOBQP 32 152 190 »/B  R6h2
KASCPA 23 1140 30 A28 2011
WARHJZ 0 nax 31 434 1648
WI1ECF 1 410 633 23 1087
WIVR 38 235 3718 12 945
KWiU 1 45T 313 2 ™
WaJUJ 4 390 573 5 /72
WF4X g 354 269 29 681
WDEMIO 41 32 287 19 649
WYVSE 2 e B 1) ] 7 634
W5GHP 4 190 412 B AR
N4PL 83 I et 3r o1z
KJAN 0 333 31 205 589
WEF4Y 0 30 188 M 584
Wx4H o 290 230 T 827
KBOMB 151 118 213 a2 514
WAAQXT 35 192 231 +7 511
WIHEQF (Sept.} 2 492 689 23 1206
WHEOF {Aug.) 5 437 5B9 43 1054
8PL for 100 or more originations plus deliveries:
K5CXP 141
KASRSC 121

HEB 118
WICLT 111
KiDBKY 1156

FZW 110

VETBN! 106
KRBSEK 104
1 — GALL 4 — BENT
2 — QRIG 5w DLY
3 — RGVD 6 — TOTAL
Independent Nets (October 1984)
1 2 3 4
Cehtral Guit Coast Hurricane 31 110 2808
Empire Stow Speed 3 a1 3¢5
Golden Bear 3] 24 13968
Hit and Bounce Tratfic 31 409 700
IMRA 2r 805 1586
iidwest RTTY 31 45 141
Mission Trail 31 135 988
New England Movice 3 134 263
North Amarican 5SB Tratiic 8 3B 1A
Southwest Traffic a1 108 1212
Vermant Sideband a1 112 529
Wast Coast Slow Spead 41 154 506
20:-Meter 1588 27 295 242
75-Meter 1ISSB 3 265 9
7290 Traftic 50 470 3223
1 - NET NAME d - TRAFFIC
2 -~ SESSIONS 4 w= CHECK-INS  HS$¥ |




Contest Corral

A Roundup of Upcoming Operaling Evenls

JANUARY

Dec, 31-Jan. 1
ARRL Straight Key Night, Dec, OST, page 92.

2

West Coast Qualifying Run, 10-35 WPM, at 0500Z
Jan. 3 {9 P.M. PST Jan. 2), WEOWP prime, W6ZRJ
alternate. Frequencies are approximately 3590/7000
kHz. Underline one minute of the highest speed you
copied, certify that your copy was made without aid
and send it to ARRL for grading, Please include your
full name, call sign (if any) and complete mailing
address. A large s.4.s.¢. will help expedite your award
or endorsement.

5-6
ARRL QSO Party, CW, Dec, OST, page 92.

i

WI1AW Qualufying Ruon, 35-10 WPM, at 03002
Jan. 13 (10 P.M. EST Jan. 12). Translmtted
simultaneously on 1,818 3.58 7,08 14.07 21.08 28.08
50.08 147,555 MHz. See Jan. 2 listing for more details.

12-13

ARRL Jannary VHF Sweepstakes, Dec. QS7T,
page 91.

12-14
Hunting Lions in the Air Contest, Dec, QST, page 92.

World 40-Meter and 75-Meter SSB Championship
Contests, Dec. OST, page 92.

13

Rats Nest & Crooked Stick Q80 Contest, sponsored
by the Issaquah ARC, from 1800Z until 2300Z Jan,
13, Contact 3 or more IARC members, Suggested fre-
quencies: CW o 21,060-21.200 MHz; phone —
21.350-21.450 MHz. Exchange name, QTH, antenna
type, IARC membership, Certificates. Send log by Feb.
1 (and s.a.s.e. if interested in more info) to Steve Pack,
WBTVAS, 4609 158th Ave., 5.E., Bellevue, WA 98006,

19-20
ARRL QS0 Party, phone, Dec. Q57T page 92.

160 Meter World SSB Champlonship, sponsored by 73,
from QOU0Z Jan, 19 until 24002 Jan. 20, Work stations
once only. Entry classes: single op, single transmitter;
multiop, single transmitter. Single ops may operate 32
hours max.; multiops may use entire 48-hour period,
Exchange signal report and QTH (state, province ot
tervitory for W/VE stations; DX country name for
others, including KH6 and KL7). Count 5 peints per
W/VE (J80, 10 points per DX 80, Multiply by
number of states (48 max.), VE provinces/territories
{13 max.) and DX countries worked. Stations in the
District of Columbia count as Maryland for multiplier
purposes. Suggested frequencies are 1.808-1,825 and
1,830-1.900 MHz. All W/VE entrants are expected to
observe the DX window, F.825-1.830 MHz. Official
entry forms are available from the sponsor. Mail logs
by Feb. 20 {0 Harry Arsenault, KIPLR, 603 Powell
Ave., Erie, PA 16505,

HA-DX Contest, sponsored by the Hungarian
Radioamateur Society, from 22007 Jan, 19 until 22007,
Jan. 20. 80-10 (excluding WARC bands), CW only.
Work stations once per band. Exchange signal report
and serial number, HA stations will also send a two-
letter code carresponding to their location (county).
Possible codes: BA BE BP BN BO CS FE (Y HA HE
KO NOPE SA SO 8Z TO VA VE ZA. Count 6 points
per HA QS0, 3 points per QS0 with non-HA stations
on other continents. Multiply by sum of HA counties
worked per band. Mail entries within six weeks to
Hungarian Radioamateur Society, P.O. Box 86,
Budapest H-1381, Hungary.

Texas (}S() Party, sponsored by the West Texas ARC,

*Communications Assistant, ARRL

from 0000Z Jan. 19 until 1800Z Jan. 20. All bands and
modes, Wark stations again as they change county,
Single operator ondy, CW QS0s in CW subbands only.
Exchange serial oumber and QTH (county for 'TX sta-
Hons; state, province or country for others). Suggested
frequencies: phone — 32940 7.260 14.280 21.370
28.600; CW — 65 kHz up from lower band edges;
Movice — 1) kHz up from lower band edges. TX s{a-
tions count 1 point per phone QSO and 2 points per
CW QS0; multiply by number of states, provinces and
countries worked, Others count 1 point per phone
QS0, 2 points per CW QS0,; 7 points per CW Q50
and 5 points per phone QS0 with TX mobile stations.
Multiply by total number of TX counties worked {max.
254). Logs must be received by March 15, Mail to Tom
Horton, KSTID, 2708 Halifax Ave., Odessa, TX 79762,

North Dakota QSO Party, sponsored by the Red River
Amateurs, 0000-08007 and 1600-24007 Jan, 19 and
0800-1600Z Jan, 20. Work stations once per band and
mode. Exchange signal report and QTH {county for
ND stations; state, province or country for others).
Suggested frequencies: phone — 1.835 3.905 7.280
14.295 21.380 28,500; CW — 1.810 3,540 and 35 kHz
up from band edges; Novice — 2% kHz up from band
edges. Count 10 points per phone contact, 20 points
per CW contact and 50 points per RTTY contact, ND
stations add 250 bontus points for working 5 Novices
on each maode and score each mode separately; multiply
by number of states/provinces/countries worked per
band and mode. Others multiply by total ND connties
worked (max. 53). Mail logs by Feb. 28 (foclude a large
s,a.5.6. for results) to Mike Beaton, KDoA, 2267
Flickertail Dr., Fargo, ND 58103,

21-27

WAS SSTV Contest, sponsored by AS Magazine.
Contact Mike Stone, WBOQCD, P.O. Box H,
Lowden, LA 52255-0408, for complete rules and further
information.

22

WI1AW Qualifying Run, 10-35 WPM, at 24007,
(7 P.M. BST). See Jan. 2 and 12 [istings for mare details.

25-27

CQ WW 160-Meter Contest, CW, sponsored by Q)
Magazine from 22002 Jan. 25 until 16002 Jan, 27, CW
only {(phone, Feb, 22-24). W/VE stations count 2 points
per W/VE QS0, 10 points per DX QS(). DX stations
count 2 points per QSO with own country, § points with
another country and [0 points for W/VE. Multiply by
sum of states, provinces and DXCC countries (inel.
KH6/KL.7). Exchange signal report and QTH; W/VE
stations also send state/province. Avoid the 1825-1830
and 1850-1860 DX windows, Mail entry by Feh, 28
{phone, March 31} to Don McClenon, N4IN, 3075
Florida Ave., Melbourne, FL 32901,

26-27

World 15-Meter and 20-Meter $SB Championships,
sponsored by 73, 15-Meter Contest (000Z to 240027
Jan. 26, and 20-Meter Contest 0000Z to 24007 Jan.
27, Contests are separate. Work stations once, No
crossmode QS0s, Single op, single transmitter and
multiop, single transmitter clasges. Single ops may
aperate 16 hours max.; Off-times must be at least 30
minutes each and clearly noted in the log and on the
summary sheet, Multiops may use the entire period. Ex-
change signal report and QTH (state, province or ter-
ritory for W/VE stations; DX country name for others,
including KH6 and KL7). Count 5 points per W/VE
QS0), 10 points per DX QSO, Multiply by number of
states (48 max,) and DX countries worked. Stations in
the District of Columbia count as Maryland for
multiplier purposes, Official entry forms are available
from the sponsor, Mail entries by Feb. 26 to Chuck
Ingram, WASR, 44720 North 11th St., E., Lancaster,
CA 93535,

gE‘F French Contest, CW, sponsored by Reseau Des
metieurs Francais, from 0600Z Jan. 26 uniil 1300Z
Jan. 27 (phone, 0600Z Feb. 25 until 1800Z Feb. 26).
80- 10 meters. Single and multioperator; multioperators
must remain on a band for a miniroum of 15 minutes.

AN

Conducted By Edith Holsopple,* N1GZC

Work French stations, inchiding overseas territories
and DA1/2 French military stations, Exchange signal
report and serial oumber. Count 1 point for QSQOs with
own continent, 3 points for other continents. Multiply
by total of French departments (max. 96 — F6GGG/76
is in Dept, 76), French overseas countries (max. 39),
Belgian provinces (max, 9) and DA1/2 per band. Mail
entries by March 1 (phone by April 1) to REF French
Contest, Square Trudaine 2, 75009 Paris, France.

West Vicginia QSO Party, sponsored by the West
Virginia State AR Council, from 1700Z Jan. 26 until
1700Z Jan. 27. Single operator only, Exchange sighal
report, serial number and QTH (counnty for WV sta-
tions; state or country for others). Suggested frequen-
cies: phone — 10 kHz up from lower General band
edges; CW — 35 kHz up from low edges. Novice —
35 kHz from lower band edges. Count 1 point per Q30.
WYV stations muitiply by total WV counties, states and
countries worked; others multiply by total WV coun-
ties worked. Mubkiply score by 1.5 if running 200 W
or less, Mail logs by Feb, 11 (include large 5.a.5.¢. for
Eess?::zltss] to K8BS, P.O. Box 1694, Charleston, WV

UBA Trophy Contest, CW, sponsored by the Union
of Belgian Amateurs, from 0600Z Jan, 26 until 18007
Tan, 27T (phone, 0600Z Feb, 23 until 183007 Feb, 24),
80-10 meters. Entry classes: single-operator, all bands
(may operate only 26 hours); single-operator, 80 and
40 meters only (may operate only 16 hours);
multioperator-single transmitter {may operate 36
hoursy, Exchange signal report and serial number,
Belgian stations add province abbreviation, Log by
hand. Count 10 points per QS0 with ON station and
Belgian Military station in Germany, [ point tor QSO
with stations in one of the French countries (see French
Comntest rules above). htultipliers are Belgian Provinces
plus BSD or FBA for a maximum of {0 per band. Final
score equals total number of QSO points times total
number of multipliers. Entries must be postmarked by
March 1 {April | for phone). Mail to UBA HF Contest
Committee, Galicia Jan, ONGIG, Oude
Gendarmeriestraat, #2, B-3100 Heist Op Den Berg,
Belgium.,

26-Feb, 3
ARRL Novice Roondup, this issue, page 7L,

27-28

Classic Radio Fxchange, sponsored by the Southeast
ARC from 21002 Jan. 27 until 04002 Jan. 28. Object
is to restore, operate and enjoy old equipment built
since 1945 but at least 10 years old. Exchange name,
signal report, state/province/country and receiver and
transmitter types. The same station may be worked with
different equipment combinations on each band/mode,
Suggested frequencies: phone — 3.910 7.280 14.280
21,380 28,580; CW — &0 kHz up from lower band
edges; Novice — 20 kHz up from lower band edges.
Add the number of all the different transmitters and
receivers worked plus the different states/pro-
vinces/cauntries worked per hand. Multiply that
number by total number of (J5Qs. Multiply that total
by total vears old of all your transmitters and receivers
used (minimum three QSO per unit). For transceivers,
multiply years old by 2. Mail logs (include s.a.5.e, for
results) to Stu Stephens, K88, 1407 Hollyrood Rd.,
Sandusky, OH 44870,

F¥EBRUARY

2-3

New Hampshire Q50 Party, sponsored by the NH
ARA, from 19007 Feb. 2 until 0700Z Feb. 3 and from
1400Z Feb. 3 until 0200Z Feb, 4, Work stations once
per band and mode. Exchange signal report and QTH
(county for NH stations; state, province or country for
others). Suggested frequencies: phone — 1.875 3.975
7.235 14,280 21,380 28.575 501115 144.205; CW -—
1.810 and 55 kHz above band edges; Novice — 30 kHz
above band edges; RTTY — 3.625 and 85 kHz up from
lower band edges. NH stations count 1 point per QS0
and multiply by total NH counties/states/countries
worked, Others count 5 points per QSO and multiply
by total NH counties worked. Count 20 bonus points
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¢ach for working WBICAG, W10OC, WBIFFZ, KIRD
and WIWQM. Logs must be postmarked by March 15
(include s.a.s.e. for results). Send logs to Creat Bay
RA, P.O, Box 911, Dover, NH 03820,

Zero District QS0 Party, sponsored by the Davenport
RAC, from 1900Z Feb. 2 until 01002 Feb. 3, and
[500Z-2400Z Feb. 3. Zero District stations may work
anyone; all others work @-district stations. 80-10 meters
only, phone and CW. Work each station once per band
and mode. Mobile stations may be worked again as they
changs counties. Exchange signal report and ARRL
Section. #-district stations also send county. Suggested
frequencies: CW — 60 kHz up from lower band edges;
phone — 3.900 7.270 14,300 21.370 28.570. Novice
25 kHz up from lower band edges. Count ! point for
phone QS5C0s, 2 polnts for CW QSOs, Zero District sta-
tions multiply Q80 points by totai of ARRL Sections,
@-district counties and DXCC countries worked. Others
anltiply QSO points by number of 6-district counties
worked. Mail logs by March ¥ to W@BXR, P.O. Box
10304, Davenport, 1A 32803,

Vermont QSO Party, sponsored by the Central
Vermont ARC, from 00Q0Z Feb. 2 until 2400Z Feb.
3. Stations may be worked thres times per band (once
each on CW, phone and RTTY), CW and RTTY QSOs
must take place in the appropriate subbands, Signal
report and QTH (county for VT stations; state,
provines or cauntry for others. Suggested frequencies:
phone — 3,910 7,230 14.260 14.320 21.360 28,570
50,1500 144.2; CW - 3,540 3.720 7,040 7,120 14,040
21.240 28.040; RTTY — 3.620 and 9 kHz from lower
band edges. Count 1 point per phone QSO, § points
per CW or RTTY QS0, Multiply by number of states
plus provinces plus DXCC countries for VT stations;
others multiply by number of VT counties worked
imax. 14}. Official log sheets available for s.2.5.¢. to
sponsar. Mail entry by March I to 0. Nevin, KK1U,
W, Hill, Northfield, ¥T 05663.

YU WW DX Contest, sponsored by the Savez Radio
Amatera Jugoslavije, from 2100Z Feb, 2 until 2100Z
Feb. 3. No rules received this vear; these are last year's.
W only, 80 and 40 meters, Suggested frequencies are
3.520-3.590 and 7.010-7.040 MHz. Exchange signal
report and serial number. Count 5 points per YU QS0
(10 points on 3.5 MHz), 4 points for other DX QSOs
(% poiats on 3.5 MHz.). Multiply by the number of
DXCC countries plus YU prefixes worked per band.
Single ops must remain on a band for at least 30
minutes; multiops at least [0 minutes. Band changes
to work new muﬁipﬁers may be made at anv time. Mail

fogs by March 15 to Savez Radio Amatera Jugoslavije,
YUDXC, Box 48, 11001 Beograd, Yugoslavia.

3

North American Sprint, CW, sponsored by the
National Contest Journal, from 000 to 0400Z Feb. 3
(phone contest, U00O-0400Z Feb. 10). Contests are
sepasate; 80, 40, 20 meters only, Supgested frequen-
cies: CW ~ 3.530-3,550 7.030-7.050 14,030-14.050;
phone — 3,870-3.910 7.210-7,240 14.260-14,200, For
a valid Q8O0, vou must send and receive all of the
following information: other station’s call, your call,
serial pumber (consecutive starting with (01}, your
name and state (or province/country). An operator
may use only one call sign during the contest. Multiply
valid QSOs by sum of states, provinces zud North
American countries (not W/VE), KH6 is not counted
as a state or as an NA country. VE multipliers are
Maritimes (VE1, Y01, ¥02) and YE2 through VES (8
max. k. Non-NA countries do not count as multipliers.
Spectal Q5Y rule; Stations soliciting a call by sending
€Q, QRZ, ete., are permitted to work only one sta-
tion in response to that solicitation. They must
thereafter move at least [ kHz before working any other
station, or at least 5 kHz before again soliciting calls.
‘Team competition: Hach team has a maximum of 10
imembers as a single-entry unit. Clubs having more than
10'memnbers may submit more than one team entry. To
qualify, the name and call sign of each operator (and
station operated if a guest op) must be registered with
WGOAT. The team information may be contained
either in a ietter received by W60OAT before the start
of the Sprint or in a Western Umon mailgram dated
at least 24 hours before the start of the Sprint. There
are o distance or mesting vequirements for a team
entry, CW and phone teams are separate. Entries must
be received no fater than 30'days after the Sprint. Mail
CW entries to Rusty Epps, WE60AT, 948-H Kiely
Bivd., Santa Clara, CA 95051, Phone entries go to Rick
Niswander, KTGM, 1914 W. Cartez Circle, Chandler,
AZ 85224,

a

West Coast Qualifying Run, 10-35 WPM, at 0500Z
geh.ﬁ& P.M. PST, Feb. 5}, See Jan. 2 listing for more
etails.

9-10
QUCWA (SO Party, CW

West Coast 160 Bulletin 558 Contest, from 0M(Z,
Feb. 9 until 2359Z Feb. 10. Single operators only,

sobscribers and nonsubseribers. Exchange signal report
and QTH. Count 10 points per (35O and multiply by
total states, VE provinces and countries worked.
Categories for varlous PEP ratings: 3 kW, 2kW, 1 kW,
250 W and QRP. To calculate PEP rating, multiply
output power by 2. Send logs to R. Koziomkowski,
KAL1SR, 5 Watson Dr,, Portsmouth, RI 62871.
YI~OM Contest, phone, spansored by YLRL, from
{BOOZ. Feb. ¢ until 1800Z. Feb, 10 (CW portion will be
1BOOZ Feb, 23 until 18007, Feb. 24), Phone and CW
are separate contests, YLs work OMs; OMs work YLs
only. Use all bands; no cross-band operation. No net
wontacts or repeater contacts. Waork stations once only.
Exchange QS0 number, signal report and ARRL Seg-
tion or country. Count one point for each station
worked and multiply by the total number of ARRL Sec-
tions and countries worked. Suggested frequencies:
phone - 3.940-3.970 7.240-7.370 14,280-14.310
20.380-21.410 28.580-28.610; CW -~ 3.5340-3.470
7.040-7.070 14.040-14.070 21.180-21.210
28,180-28.210. Awards. Logs must be postmarked by
March 15, Mail them to Marty Silver, NY4H, 3118
Eton Rd., Raleigh, N 27608,

10

WIAW Qualifying Run, 10-40 WPM, 03002 Feb.
11 (10 P.M. EST, Feb, i), See Jan. listings for more
details.

North American Sprint, phone, see Feb, 3 listing.

16-17

ARRL international DX Contest, CW, this issue,
page 73.

20

WIAW Qualifying Run, 10-35 WPM

22-24
CQ WW 160 Meter DX Contest, phone

23
RTTY World Championship Contest

2324

YL ISSB QSO Party, phone.
YL-OM Contest, CW.

REF French €ontest, phone.
UBA Trophy Coniest, phone.

Spedcial

Tuascaloosa, Alabama: To commematate the 63rd an-
niversary of the Tuscaloosa Jaycees, KE4TN will
operate 1300-2300Z Jenuary i2. 'To receive the cer-
tificate, send your (SL card to the Tuscaloosa Jaycees,
P.O. Drawer L, Tuscaloosa, AL 35404,

Apache Junction, Arizona: Superstition ARC will
operate WB7TJID 10 kHz up from the Jow end of the
Novice and General band edges (40-10 meters)
1500-2300Z Jonuary 25-26 to commemarate Lost
Dutchman Days, Certificate via WBTTID, PO, Box
1551, Apache Junction, AZ 85220,

Pine Bush, New York: The QOrange County ARC will
operate WB2ENA from *'Freedom Road™ to com-
memorats the return of the lranian Hostages. Opera-
tion will be 1500-22002Z January 26 and 27, approxi-
mately 10 kHz up from the General class band edges
on 20-80 meters. Certificate for a QSL via OCARC,
oo N2BOK, RD 3, Box 294, Pine Bush, NY 12566.
Novice, Texas: The North Texas High Frequency Assn.
will operate NSNT on the Novice bands from Novice,
TX. Operation will be from 18002 January 26 uniil
1800Z January 27, QSL for certificate to NSNT,
Valencia, Venezuela: Radio Club Yenezolano Valencia
will sponsor station 4M48S during Jenuary 26, 27 and

*Communications Assistant, ARAL

84 D5%=

EVEMLS

28 to correspend with the visit of the Pope, All bands,
phone and CW, will be used. QSL for a special QSI.
card via P.Q. Box 510, Valencia ZP2001, Venezuela,
Houghion, Michigan: Michigan Technological Univer-
sity ARC and the Copper Country RAA will be
operating between O0000Z Junnary 29 and O000Z
February 5 to celebrate their Winter Carnival, Sug-
gested frequencies: CW — 3.705 7,085 7.125 14,085
21.085 28.145; phone — 3.930 7.285 14,305 21.38%
28.500; RTTY — 3.630 7.090 14.095. Certificates
available via Howard Junkin, NSFHF, 106 W, South
Ave., Houghton, MI 49931,

Monterey, California: The Naval Postgraduate School
ARC will operate K6LY during the 44th Bing Crosby
Mational Pro-Am Golf Championship at Pebble Beach
overlooking the 18th Green. Operating bhours will be
180024007 Jenuery 31 through February 3 in the lower
part of the Generai class phone band on i5 and 40
meters, Send your (QSL card to NK6H, 96 Cresta Vista
Dr., Monterey, CA 93940,

Kwajalein: The Kwajalein ARC is sponsoring KX6BU
from 0600Z February [ until 0600Z February 9 to com-
memorate the 4Ist anniversary of the Rattles of
Kwajalein and Roi-Namur. Suggested frequencies:
phone -— [4.250 21,350 28.600; CW — 7,050 14.050
21.050 28,050, Requests for QSLs should be sent to
KX6BU, Box #44, APO SF 96555-0008.

" Gonducted By Edith Holsopple,” NAGZG

Noie: The deadline for receipt of items for this
column is the t5th of the second month
preceding the publigation date. For example, your
intormation would have to reach Hg. by January
15 to make the March issue. For the convenience
of those wishing to operate, piease be sure that
the name of the sponsoring organization, the
location, dates, times{Z), trequehcies and call
sign of the special-event station are included. Re-
quests for donations will not be published.

QSLing Special Evants Stations: To got your QSL
or cerlificate from any of the special-events sta-
tions listed hers, follow thesa simple guidelines.
{%After working the station, carefully fill out a
QSL card for the (4S0. Show the date and time
accurately, using UTC, 1(2] Prepare a stamped, self-
addressed envelope. If sending for a certificate,
use a g x 12-n envelops it you'want an untolded
certificate, or ano, 10 enveiope if folds ara okay.
Include e.nc::qgh postage for return of vyour
anvelope, (3) Mail both your QSL and your s.a.s.2,
io the address listed, or to the address given on
the air by the station yvou QSO. Be patient.
Special-events stations will often print their cards
and certificates after the operation is over so they
will know how many to order. B¥ 2



Section News

The ARRL Field Organization Forum

GCANADA
ALBERTA: S, £ oy Eili EIIia,VEaXO SEC: VESXC. ASM:
VEBAM 3 ATNJ: VEBAEC. Our

SET wons ol D7 éct bt Talad iq mateh pravious ef-
forts owinF to poar HF sigs and little traffic passed. Some
arrors that showed gave us something to discugs. Early
wlntarcaugm many with antenna wark undena. Net opn
(HF} didn’t do 8o wall this month because of signal con-
ditlons AARCS nat axpectlnq some ?ov 't surplus in near
future — Just what known at A:resent
Hams ara o ragain Ilc Iata wllh callslgn by &nd of year
with little or no exira charge, This has coma about wit
the continual afforts of hams 1o advertise their waorth to
the SW 't and %ommunll% Traffic: VEBGHK 202, VEBABC

BHrI‘ISH COLUMBIA. SM H Ernle 8avage, VE7FB —
BCEN CW, 3650 at 030 ports another ingrease in
checkeins, but QTG is still down BGARPSC, 3758 at 62007
check-fns 5208 and up from past month, 'BGEN knows of
one lefthand CW g who alse besides VETFSP Bob
hosp tal, VETS| na for operation; VETHM, Ham g
rublems Qut and recova fmm siroke, VEIG
Algla oy Scout’s Jambares, VE7BJA VETDH VETEG and
20 partictpates, Poor band cortdl!lons, no scout contact,
Another ?uud report from aur O0s, thay do mention cafe
is not being taken before tmnsml'l‘hn on nets and caus
Rt S el e
new band expansion. Traffic:
VETGCJ 47, v%rr-‘spzz VETEGM 17, VETFPM 14, VE7BZI

MAN TOBA: SM, Pater Guanther VE4RG ~— AJSM:
VE4AJE. SEC; FK. NMs: VJ AFO LB. Poor band conditions
in O¢t. There is now soms ln!ariarenca developing on the
Manitoba EvanlngT hone Nat, since the band expansion
came into effect. Thers are afways those that don't give
any conslderation. There has been some discussion on
daragulating the entlre B0-meter band, or moving only the
hone stations to 3850 or lower, It will probably be done
f Interference gats any worse. We ragret reporting the
Ioaa of John Ingl AAX. We all share In the sorrow,

ET was almos a waahout durln? -
dltlons on both lheso-and 40-metar bands 1t was mostly
done on VHF. Our thanks to both BIi
Malcolm, VE4MG, for do[ngM m’eatNJIob an the swap anr.l
sho and RL Bulletlns

ONTARIO: SM, La Thlvlsx?g VEJGT — Bi: VEILST,
EGL: VESAR. SEC: M VE3GT. TC; VEGEGO.
Sadiy | announces the following have become Silent
VEJBSY, who was a well known “snow bird” In Flor da
whara he originated a great deal of tormal traffic on behalf
of Canadians there, ex-VE3DPN and VE3FAM. Our PGL.
VESAR, who is a member of tha FOC {First Class
Dperalor‘s Club, recently attanded their annual bangust
In London England, where he renewed man friandships
h? {ous years. Nicae fo hear VE3GNW back on t a
air after a nasty tumble off his tower whlle ha was per-
some Mmalntenance wark. COMSONT net man er
missed this yaars Nar Directory and advises
not frequency (s 7.074 kHz dally at 1500 hours local wlntar
months and 400hourslocal uring the summer. Tha nat
handles traftic, weather Info and emergenc
J:raparedness Guasts at the recant QCWA Gha%er 7
ncheon were VE3HIA VE3JQS V
VE3LRD VE3BPO VE3WU VESBNM Amold WB3DAO.
who collects radio statlon stickers, would’ ap reclate
receivin, some from Canada, His address is Box 700,
Jessuﬁ. 20794, Under the direction of VESAAS
VE3FE VE.’&BRT\IE4UH VE3FSH VE3MSF VEIDDN held
2 successiul Goblin Patrol In Almuntl The Southern
Ontario Repsater Team (SORT) Is busy working on the
RSQ/CRRL "85 Convention in London; it promises to be
a good one. Congrats to the tup three Fretd Da winners

1984: Sea lg {’EaN
Nortown ARG (17A); and VESSEC, South Icﬁarlng AFld
ﬁA) Congrats to MSW on receiving his Advanced.

aw EG for Geraldton is VE3JAU; walcome to the ARES.
am, V active from the east coast passing Lions
Club traffle, has moved to Ottawa and will be active with
a new call gn the various Seotion's lrafilc nats me all

our Field Organlzation Offlcials W Yaa)
RSV EInb0 148 VeI 137 127 VISBENER:

rafflc: VE3
VE3BOM VEdG oL 6 BCZ 57, VESKCZ 7.
VE3AW: 35 v véawm VER Wv:u VEIKXE
8 g vsam.x 19, veaaAJ 1’5 VE3HSF i1 VESEWD 6. (Sept)

QUE Ec'SM Harold Moreay, VE2BP — §TM: VEZDEQ.
8M: VE2ALE’ PIO; VE2YW. 1C: VEPED. NMs: VEZFSA
VE2EDQ, Chan e of call VEXGFH is now VE2CP.
Amateurs from lpartsof!hsp ince also from VE1 and
VE3 lands, gathersd at the West Istand RC ayction, on the
4th of Novembar, VE2CP |s giving information on traffic
net operatlon on VE2TA repaatar evary Tuesday evenin
mgo hrs. it Is with reﬂret that [ have fo report VEZ
silant kay. Prompt retah ssementaVEzFJFla res unsa
ioural hopital, Le bullstin en ATTY par tous las
vedredi solr & 2130 hrg sur 35625 MHz, Tran‘lc: VEZCP 129
VE2EDO 131 vezskcas VESFKZ 35, VEZBP 28, (Sept.)
VEZEDO 87, VE2C
SASKATCHEWAN' SM W. G, Munda VESWM — §TM
VESHG, SEC: Vacant. TC: VESGE. NMs: VESEX VESHG
VEsNJ VESAEJ VESAEM YESDAE, Net raports: MJARC

“Meter — 30 sesslons, 223 QNI; RARA 2-Meter — 30 sas-
slons 488 ONY, 5 GTC; PW}(N 31 sassions, 518 QNI
N 30 sessions, 1277 QNi, 1 . Oct, the mfé‘vgrge#

Halloween, ham classes and %Tﬂy snow in SK.
band conditlons harmpered SET axercisas, but nobody
said it was F°I" to ba ea,s Hamiest 1985 will be hested

by the Ra |ace in Regina August 2
oy-t See Eou there Trafﬂc VE SADZ 40, \?ES %

ATLANTIC DIVISION

DELAWARE. SM, John Hartman
W3DKX. 8

ASZBI
Wabq. PIO: NaDIP, #sr—m KaJL W3DIO(

STM:

Elactions were ha!d for DARC The I'allowlnglgers elocted:

b
&g
Za
2w

ant COA ﬁC s all naw 146 S?IB repeatar Is u%

and do!nu wel], Bob, N3DIP is deing an excellent job ot

keeping 08 Informad of the Amatelr
the state, with his bl mnnth
ITC 52in 23 sess, DEP
N' 4DUG L 21,
v, m nst
WAIPZO KAZBJT KC3LM. AGC\.. KB2NE
SEC: WA3FZ0. TC: W3FAF. STM: KAJG.IT.

&,
QIC 5 in 5 seas Traﬁic "W2PQ §

AAJG WIEEK KBIUD N3BFL KBILR N3A

Met QNI

Digt, 5 Emer 64

PFN 184
2H
488

5‘5

EPAEPTN
Dist. 5 ARES

Rad]
nawslet!ar DTN: QNE 420,
C 14 In 4 aesDaK)S(EN

o actlvifles in

u w.qaww 18, wAszBl

Kila — ASM
PIO: WSAMQ
I|3 4: KIRXG
Sess.
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4
rals to our new ECs: N3BHF, Ncrtham ton; KIEKK,

Con
cum erland; KAaDU Buciss, KA&M ullivan; KB3JK,
Luzsme; KCIAX, W, ﬂTS e 'I'hls jats EPA

ayer the 50% mark wlth'sc slota filled

but we gstlll hava

2 long way to go, espacially in District 9 cnuniies, Parry,

Snydar, Unlon'and Junlata;“j
EC voluntesrs. Contact WASPZO o

where wa nead

2 DEC and o

A for mora new

r KA3
Eusltions TG has baan illlad by John Thomas, W3FAF,

oth he and

Paul, K3UW.J, havé varned the
assing the Auxiliary berriﬂcatlon examination, Al

old sticker

b
ﬁrgs should send a copy of thelr nawslsttar to our Assis-
e

tant SM and newsletter editor, Kay Cra

CILM. Sh

hopes to hiave tha first EPA quaﬁeriy newsfagar readg

Januar¥ Plegse qiva her yaur help, W,
resented a Certiicate of

arlt to Rep, Gregory Snyder

ﬁpreciaﬁun of his stiorts jo have the first amateur
waa In Panna. racognized by Governor Thorburg, Con-
Pra‘ls to MARC for their sfforta and help to Red Croas dur-
ng the Chetw egn Apts. fira In Hosemont. Sixt -sav?qn 20-

&g eva.cuat Commu Ications sot u
YPO MHM WAJH
Riek, WBaNPE and Bob N28B, fro

3
B8 WAz Hopont
m the Back Rats, ara

als, arg

ﬁreparing for YHFSS. G-CARS has been deing a great job
and!lng the Incomlng QSL chores, If you have not done

[‘{at get them some 5 X 7 BASES,
with tHe excal entraaults Augcst& Bp
Warmingter ARS, Tra

WA3GLX 36 KA31M 3 a2
W3IAQN 83, N2AIW 55 KcaLY44 W3KA
NSBFL'H 'wavm AF3Z 6

Msd W3F.
Arundel '"C plcked up 170 mi

o'l be su
L to WAADFL,

rprsed

WZADE 17
KA3A 3, AAIC 2
nmnn DISTRICT OF COLUMBIA: SM
Fublic Saervice Month! The Anne
on Chesapeake Ap~

Kart R.

raclation Days. The BARG handlgd the Baltimore Hagat-

&, Easton R
and the Mt ARL gave a

KALON KA3EPH KAGLQO
KA3DXH KA3JO
emargency

with the

KR Ana et Th e
nd |ust to ie

K3KB K.BNJNIa.nd

All doing fine now! W3YVQ h

traffic to make the SET

KC3Y and

ower [n the SET. The Easte

ad Hed Grog
C3AV did most to the CA

more than a Test Masa

did the Annual oxford Triathalon. KIOMN
s: New Generals KITWX
‘New Techs:
Y. Congrats. KJIE says 40 skins on
rm Shora was allve

icomico ARES and Delmarva ARG with
KA3 d KASMTZ reporting thry
oit Know of other concerns —
all had heart bypass uurgca%

WBIFLIM

DrIH.
IFZV

ski pad a claas io su risa the nat! N%R is doing 30

era 9 gang send SET

massa as 10

FWmac!ea.ﬂnere ort of Allagany Co,

w3D
tlvlty All I all abig tumoul
roven success, KG3M

th ometer link up clrcuits

RITY OBS Kg ing great.
NW an dWA1FPPa.reaIscR’TTYtypB 3R quallfiaa
as AmalaurAux W3JPT is doing the wnt%ais with a com-

WRB3KJT Is 2 reall ear
KMR y %

3LDD W3DQ

| N3QA EWV
guretly doing thelr QOHS Jobs. KK3F got his ne ort In on

matars. W) K manages the

-M
BIBEK 22130112 DC [s]

30YY
Wicomico 2-MinKAHUT 4%6/10. Tl’aﬂlc KJ3E 272, K
59, KK3F 149 W3IFA

262, KCIA V0 184, KINNT 1
141, KCSDW 134, WA2ERT 9, WIZNW 62
msb bR Kar_sm& waa'?_%,'ma KA3H
K.A5MTZB WBam

Nané

. KC3D tried Arlzona
3FX wa.sh?leasurad with 180- mater DX
and K3M

YY cloes
or 5o3-

WAy 17"
11, KG4D &

SOUTHERN NEW JERSEY SM Fllchard Baler, WAZHER
B20VB. ACC: K2IX

. BEC: K201, STM; WB2UV
W2XQ, PIO: WB2

E. TC: W2lJX,

RVE. OO/RFl; WARHER, BM

5GL: !
WE2UVE. Our SEC, who also doubles as Burlington Co,
EC, and his very capabie staff conduct an interesting and

Informative_emorgen
evenir;rs? ai 7 P.M.
15 MH

services net eve

Wednesday

oceclv time, With the M Lﬁolly re ea!er
and the Chatsworth link on { 115,47

Hz, a good portlon of our section should be ahls follsten

in. Oul-Gi-county stations are encoyraged

rent Waestlink tapa is run, Give a listen; | 't
]Igy it. Qur Bulletin Mana, er now runs abul
hursday evaning at 5:

to checkin, After
the administrative part of the net is comple

sted, the cur-
hink you'tl 2n-
etin het every

n at 7:30 P.M. [ocal time

on & frequancy of or about “%50 kHz. Gurrent Leag

bullating are read and news from our saction will ba glven
Pleass fee! frae to chackin. Any Information ab

rent ¢lub news
Trafflc:

W2ZMTA — SEC: W2BCH. ACG: N2EH,

cur-

VE sessions and special avants tor use
an this net would be most welcoma, HPE to CU
WA2HEB 136, KG2PB 64, KAZANJ 5,
WESTERN NEW YORK: SM, William W. Thom

there, 73.
wz2lu 2.
on,

BM: WIGLH.

Goordlnated By Jim Clary, WBSIHH

OO/RF: W2AET. PIO; WA2PUU, SGL: KO2X,
TG: K2QR. OBS reports: WB2DSR WA22ZPE K2KW.
Sundays 2045 a I!ematinﬂon 148, %md Tu
at 1930 PBHH G2D Kaz2 QA

OJWEMT WB20WO BIZRBANDZS

Binghamton

haca-K.wn R GS UU WNY
ed in Butfalo Arsa, contact WBZYQH. Tegl
dtnator K2QH raports ionospheric storms had lhalr impact

on EME contaat.

N 38r7 1000.'0 WEIEEAG 11- 193-30
04/84 100.'hDAy WB20WO

3925 E2FMQ 22%351%‘7
3913 WAZKOJ

3025 WB2HKU  705-0689-31
3590 WaWsg 38506131
OGTENIE' 34/94 WBchhh.‘{ 713-182—31
WDNIE" 04/64 WB20WD 658-154.34
Bius Line WAZBEFE 337-029-31
NT! WE2MCO 455-205.30
WAZWAX

130

1
1800.'05'
1800/DY

1830/D)

1 Dy
183 Dy
1900/Dy
28o%ipy
ZOUUMY
21 UD.'Dy
115/Dy
30Dy

d K 01-05
WB20FU 321-006-31

Sidany WRALLY 38364333

213WDy TBA

" 1301Dy WBZOWO 639-169-33

36 220 &r WH2MCO  415-265-31

*NTS Net. ARES Nets; CDECN LCARES NARA SLVARES
and WNY EmargenquCoordlnators Net third Sunday 2000
and 3955 ki Crop. Walks in Cortland and

d| dWA?.ZSG Boonville Elks Walkathon-
WAZOEP; Canton Blcycle Maratru WMHXO Wlna lass
-WeG), Central NY
QP DPO N2AGO BQVWAZ -‘I MO

GN and others, Oaw,
2045 dall Con rats WELOG and W2PHQ awarded flftv
ues. (208 is recovaring from

Kaos Ital \!&slt Btll Is in h'i)a 73rd year as a radlo ham, Traf-
BVB OWO 423, WAZHSE 241, WEMTA 207, WE2QIX

0ST

advertlsers

Advertising is acéeptéd “only

“from firms who, in the
publisher’s opinion, are of
estabiished  integrity and

.whose products are accepted
tor _advertising by the
technical statf of the ARRL.

- Amateurs _and  Electronic
‘Engineers: -~ Practically
everything you need can be
-supplied by the advertisers
in QST. And you will know the
product has the approval of
_the League’s technical staff. -

a5
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6 STORE

INCLUDING ALASKA AND HAWAII

CALIF. AND ARIZONA CUSTOMERS CALL OR VISIT STORE NEAREST YOU

PMEMNTvosT mEms. U.p.s. sURFACE.

PAYREGULAR ¢1500

RECEIVE FREE
YOUR CHOICE OF

TH-21AT and HMC-1
ZMTRHANDHELD  MIKE HEADSET
REG $229.99 REG.$3.95

OR
AT-930 and MC-60A
ANT. TUNER MIKE
REG $199.05 AEG.§70.95

PLUS FREE U.P.S.
KENWOOD

TW-4000A ¢

PAY REGULAR
EGULAR a5g0 05
RECEIVE FREE
YOUR CHOICE OF
ANY 2 OF THE FOLLOWING
1) ¥S-1 VOICE SYNTHESIZER
$39.95 VALUE
2) TU4-C SUB-AUDIBLE
$39.95 VALUE
3) MA-4000 DUO-BAND
MOBILE ANTENNA. $44.55 VALUE

TOWER/ANT./ROTOR
PACKAGE SALE @ IC OM
MA-40 TRISTAO 40' TUBULAR
$699 VALUE
A-3 CUSHCRAFT TR-BANDER ‘
$299 VALUE ’ - )
HD-T3 ALLIANCE ROTOR PAY REG. PRICE OF 31399
$139 VALUE
75' BELDEN RG/8 COAX and RECEIVE FREE
8 COND, CABLE $70 VALUE IC-2AT HANDHELD
ATOTAL VALU%?F $1207 §269.50 VALUE
vour price 898 -
FREIGHT ON TOWER ONLY @ ICOM
Y, I -
fiﬁk@@@ o Pml!cREgzpﬁ;lc-:E OF
FT-209RH :
p $349
PRICE OF . RECEIVE FREE
RECEIVE FREE
IC-BP8 BATTERY
FTS-6
§ sacamer voes
TRISTAO TRI-EX SIX LOCATIONS
MA-40, $549 W-51, $899 ANAHEIM, CA 92801
MA-550, $899 LM-354, $1599 2620 W, La Palma,

ARAEE

B-3016 SALES199.95

B-1016 SALE$245.95
B-108 SALE$155.95

B-23A SALES89.95
D-1010 SALES289.95

ALL THESE LINES IN STOCK

AEA = ALLIANCE « ALPHA = AMECD »
AMPHENQL = ANIXTER MARK « ANTENNA
SPECIALISTS « ARRL = ASTRON » BASH »
BELDEN = BENCHER +BIHD + BUTTERNLUT =
B & WeCALLBOOK « CENTURIAN « COLLING
* COLUMBLA » DURTIS « CUSHCRAET =
DAIWA » ODRAKE = OX EDUGE » EIMAC «
GILFER « HAL + HUSTLER » HY GAIN » ([COM «
S50« J W MILLER = KANTRONICS -
KENWOOD +xLM « LARSEN -LLINAR ~METZ
» MFS « MICAQ-LOG » MINI-PRODUCTS »
MIAAGE NYE » PALOMAR « ROHN + SHURE +
SIGNAL-ONE » STONER « TEMPO - TEN-TES
= TRISTAQ TRI-EX~VAN GORDON « VOCTOM
« VIBROPLEX » WEST » YAESU and mars.

Prices, specitications, descriptions

PERSONALIZED SERVICE

B80OB FERRERQ, W&RJ
President.

JIM RAFFERTY, N6RJ
VP, So. Callf. Div.. Anaheim,

Managers:

GEORGE WB6DSV Burlingame.
DON, NEIPE Oakiand.
BOB, K7RDH phosnix.

GLENN, K&NA san Disgo.
AL, KBYRA van Nuys.

and olher aclive amateurs 1o serve yau

STORE HOURS: 10AM to 5:30PM Mon. thru Sat.

(ect to change without notice. Calif. and Arizona resldents pleass add sales tax.

£714) 761-3033, (213) B60-2040
Betwean Disnayland and

Krictts Herry Farm.
BURLINGAME, CA 94010
999 Howard Ave.

(415) 342-5757,

& miles sauth on 101 from

3an Franciseo Airpart,
OAKLAND, CA 94509
2811 Telegraph Ave.,

{415) 451.5757,

Highway 24 Downiown.

Lefl 27tk atf-ramp.

PHOENIX, AZ 85015
1702 W, Camelback Road,
1502) 242-3518,

East of Highway 17.

SAN DIEGO, CA 92123
5375 Kearny Villa Road,
1619) 560-4800,

Highway 163 and Clairemont
tHesa Baulevard.

VAN NUYS, CA 91401
6265 Sepulveda Bivd.
(818) 988-2212

San Olego Freeway at
Viclory Boulevard




HPMENT mosT ITEMS: U.P.S. SURFACE

! Leather Case
Battery ICHAT* Avalable for

HAN D-H E LDS IC-3AT &:{'gg Yy 440MHz all handhelds
220MHz E

ACCESSORIES e | I cow
— ’ () .,

ol IC0M
Hardhelds ; “&, Y 1C02AT
L Ao Z-meter

iy b
2-meter E) S

IC-pC16U

BP8 anly

IC-DPY**

IC-BFS Batery Pack .

Bartery Pack
IC-0P4
! Bartery Pack ’
RS pack g 1C-BC25Y
IC-ML1 12VDC {44MHz Dooster Battery Pac
10W aur/ 12 VIXC (comes w5 f. TIE  |C.DP2 { ‘:‘%"\(ﬁ,{'c?;“'g“
coax, BNC ro exby PL259) Bartery Pack (for chorging
1C-DCY i
Dg %EUIWW ; )
1 i 96 VDC our . .
{cames with DC cord = will nor IC-CP1 Cigarerte Lighter ;
IC QM qet power from BCI0) Corg wyFuse (charges BPYY powers D1
SOME OF THE ACCESSORY ITEMS QUALIFY ¥ Aiso avallobie
FOR FREE U.P.S. SURFACE DELIVERY withour Teuchione* pad.

Wall Charger -
r BP7 and

FOR LOWEST PRICES AND FAST DELIVERY

CALL
TOLL FREE

INCLUDING ALASKA AND HAWAII

NUMBERS LISTED ON OPPOSITE PAGE

CALIF. AND ARIZONA CUSTOMERS CALL OR VISIT STORE NEAREST YOU 1

STORE ADDRESSES AND LOCAL PHONE

Januar’g’ WEEL



INCLUDING ALASKA AND HAWA" CALIF. AND ARIZONA CUSTOMERS CALL OR VISIT STORE NEAREST YOU

CALL TODAY AND IT'S ON ITS WAY!

FHIPMEMNT mosT ITEMS. U.P.S. SURFACE.

TS-930S

KENWOOD

(ENWOOD

TS-430S

TL-922A

KENWOOD

TR-7950

KENWOOD

TW-4000A

KENWCGD

R-2000

KENWOOD I
TR-2600A

TH-21AT i

KENWOOD

TM-211A/TM-411A

ALL THESE LINES IN STOCK

AEA = ALLIANCE « ALPHA « AMECQ -
AMPHENOL = ANIXTER MARK » ANTENNA
SPECIALISTS = ARAL ~ ASTAON = BASH «
BELDEN « BENCHER » BIRD - BUTTERNUT =
B & W+CALLBOOK « CENTURIAN » COLLINS
= COLUMBIA + CURTIS « CUSHCRAFT «
DAIWA « DRAKE » DX EDGE » EIMAC »
GILFER *HAL » HUSTLER »#Y GAIN « JCOM »
JSC s ), W, MILLER « KANTRONICS
KENWQOD « KLM «LARSEN » LUNAR » METZ
* MFJ » MICRO-LOG = MINI-PRODUCTS =
MIRAGE «NYE «PALOMAR »AOHN - SHURE «
SIGNAL-ONE « STONER »TEMPQ « TEN-TEC
*TRISTAD = TAI-EX «VAN GOADON » VOCOM
+VIBROPLEX « WEST = YAESL and more.

PERSONALIZED SERVICE

B80OB FERRERDO, W6RJ
Progident.

JIM RAFFERTY, N&RJ
VP, So, Callf. Div., Angheim,

Managers:
GEORGE, WB6DSY Buriingame.
DON, NBIPE Cakiand.
BOB, KYRDH phosnix.
GEENN, KENA $an Diego.
AL. KEYRA van Nuys.

and other active amateurs to sarve you.

STORE HOUHS 10AM to 5 SOPM Mon. thru Sat.

1. and Arizona resigents please add sales tax

SIX LOCATIONS

ANAHEIM, CA 52801
2620 W, La Paima,

(714) 761-3033, (213} 860-2040

Between Disneyland and
Knaotts HBerry Farm.

BURLINGAME, CA 94010

999 Howard Ave.

(415) 342-5757,

5 miles south on 101 from
San Francisco Airport.
OAKLAND, CA 94609
2811 Telegraph Ava,,
415) 451-5757,

Highway 24 Downtown,

Lefl 271h off-ramp.

PHOENIX, AZ 85015
1702 W. Camelback Hoad,
(602) 242-3515,

East of Highway 17.

SAN DIEGO, CA 92123
5375 Kearny Villa Aoad,
{619) 560-4900,

Highway 163 and Clairemont
Mesa Boulevard,

VAN NUYS, CA 51401
£265 Bepulveda Blvd,
1818} 588-2212

San Diege Freeway at
Victory Boutevarg




RINGO RANGER Il

ARX-2B 134-184MHz
ARX220B 220-225MHz
ARX450B8 435-450MHz

MOBILE ANTENNAS

CB50M  46-54MHz Magnetic Mount
C85147TM 144-174MHz Magnetic Mount
C8220M 220-228MHz. Magnetic Mount
CS450M 435-470MHz Magnetic Mount

] R N
THE ANTENNA COMPANY
48 Perimeter Road, PO, Box 4480
Manchester, NH 03108 Usa,
TELEPHONE 4036277877
TELEX 953-050 CUSHSIG MAN

The best combination of gain,
bandwidth and low angle radiation
for simplex or repeater operation.

Quick easy assembly and installation

Mount anywhere with compact dimensions and neat
appearance

Proven performance and durability in all environments
Complete FM band coverage
One year warranty

Cushcraft antennas created the FM antenna revolution by
making the best performance and vailue available io every
ham. We continue to set the pace with a broad line of
antennas for every FM application. Tune across ihe band
and you will find the overwhelming majonty of hams using
one, two, or mare Cushceraft antennas. The reasan is very
simply that they are the best. Now is the time for you lo
enjoy the value of a Cushcraft antenna, See your nearby
dealer today.

Exciting news for HAMS! the same high performance
and quality, CUSHCRAFT/SIGNALS antennas, used by
protessionals and business, are now available to Improve
your mobile commurnications,
FEATURING
+ SILVER PLATED LOADING COILS
TAPERED 17-7PH STAINLESS STEEL WHIPS
STRONG, MOISTURE PROQF ABS COIL CASES
CADMIUM PLATED NON-SEIZING HARDWARE
FULL BRAID COVERAGE RG 58A/U CABLE
COAXIAL CONNECTORS
EACH COMPLETE WITH CABLE, CONNECTCRS
AND THREADED BASE TO TAKE EITHER THE
e STAINLESS STEEL SPRING OR STRAIGHT
WHIP

» CHOICE OF 3 MOUNTING OPTIONS

1. 90 POUND MAGNET MOUNT

2. TRUNK LIP MOUNT

3. 3 INCH HOLE MOUNT

ONLY CUSHCRAFT/SIGNALS MOBILE
ANTENNAS GIVE YOU ALL OF THESE
IMPORTANT PERFORMANCE FEATURES,
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Direct To Customer

Antenna + Rotors + Tower Package
Deal. Just In Time For DX Season

CRANKUP SALE!

All Models Shipped Factory Direct—
Freight Paid*! (Continental U.S.A.}

= Hebate from factory to you

+ All fowers shipped tactory direct including
fraw freight

= Complete with base ard rotar plate

= Totally self-supporting - no guye needed

*» Hot dipped galvanized stee! construction

Model  Height Wind Load NET SALE

HGITSS 3T Fsq.ft. § B85 Call for BIG
HG5258 42 ft. 9sq.0t. $1,265 DISCOUNT
HGEAHD &4t 16sq. ft. $1,575 PRICE QUOTE
HG70HD 7Gft.  18sq. ft. $3,195 AND REBATE!

T glament Lribandar

5 efament tribander. .

4 element tribandar
PEP. ..

SAVTIWBS 5hbandirappad vert. .
14 AVQUWBS 4band irappadvert. .,
Va8 2 meter omnidirectiol

70 cm amnidirectiona

HY GAIN ROTORS

144MHz Swiss Guad. .
<BMHz Swiss Quad. ..
SOMHZ Swiss Quad. ..

35712128
Yort. w/Radials 7114/21728
21128

4 alament tribander. .
% slament tribander. .
10, 15, 20 remate tuned ve

14 glament 2 mater boame
%4 elemen! 1 ¢m boomer,
16 element QSCAR 435MH;
1Dalamant QSCAR 145 9MHz. .

H rnutermrt ringo ranger’,

KENPRD ROTORS

FEYSANL R INENIN IV

ALLIANCE ROTORS

HUSTLER

EBTV 6 hand trapped vart.......o0 L 1
SRTV Shand trapped vert, . .......... 1
4BTV 4 tand trapped vert......

37144 2m Col

poBREIY
BSankas

MOt-2

RM 10, 1% 10&15 rmoblle rescnatar {std
10415 mabite resonatar (sup)

AM 20 20m moeblie rasonator (atd),
20m mabile resenator (Sup),

AM 30 30m moebile rasonatar [std},

AM 40 4Dm meblle resonator (std).
4im maobila resonator (sup), .

RAM 75,80 7% & B0m mabile resonator {atd}, . 16.70
5 8 80m mabtle resanator(supj. . . 31.93

BM-1 Bumpar Mount -15.25

g

Rams
ang

M
n
]

25G 10 it stacking sect.
45AG3(2,3,4) top sections.......
SH25 shart hase syction., |

AS25G accessory shelt. ... ..
445G 10 it. stacking sect.
HAG2,3,4) topsaeciions.. ...

SB45G shorthasesection
AB450G Accassory shel!.
205 10 it stacking section. . _
20AG tapeection...........
BX.48 s0lf supporting § 5q, it.. .
HBX48 sglf supporting 10 3q. I,
HOBxX-44  4alf supporting 18 sq.ft..

S0UTH RIVER
ZiEEL MAST TUBING
MZ-1655 16 gauge 1Wixd'swaged. . ... 499
MZ-1625P 16 gauge, 1% X2 % raler post 1.89

TR!-F‘GEJ ROOF TOWERS
$1t Galvanzed Steal ., .
D 5 41, Galvanized Steel.
HDT D 104 T Poannthwveﬁ
*HOT-15KD 1441 Tri.Pod Hoot Towert.
*Accommadates Masts up 1o 1% 0 D

tHas Laddar Staps on Side

STEEL VENT PIPE MOIJNT
P8 Steal trom % ,“,,EJ!O .

P1-$T Slaintesr Sine Bh
Uptadg~ 0.0 by Mluatabla S!rnpa
GlY WIRE LEGBSET FGI 16° ROOF AAFTER SPACING
V-SW-E20L Viny! Geated Gaivenized Stead, . ... . 2AQ

33,4 f

ALY

80-1meter dipalakit . .
40-10 meter dipolaklt .
#0-40 meter dipodakit. _
B0metar shorlenad dipolm ..
40 metrr shariened dipoie. . .

MINI PRODUCTS
imini quad g/10/115/20.
mini beam 10,1520,

CABLE & CONNECTORS

Beldan #4413 New Super Low Loss anly 451t

3
PLZSI N Type UGZ'IB:‘U in stock

W

OUTH RIVER

GUY WIRE CABLE CLAMPS
ForGablaupte s " iameter. .
For Cable %4 “1p 318 Clamater

e ‘és“"” Slanund Sems oot
wide, ...

b
(‘ROUND RODS
L) %"Ccpper PlatafSteal Fod. . . .. 3
B'x% % " CopparPiate/Siesl Red. . .. .
8'w a " Gopper Plate/Steet Rod, | .

C‘U}' WIRE RI‘NG & COLLAR

aé

*Mast gan he ratated lreely

NO COD — we ship UPS daily
Allow two weeaks for delivery

Shipping cost is NOT fncluded except where noted

Wae resarve right 1o limit quantities
Wae gladly aceept VISA & MASTERCARD
All price subject to change without notice

THE ANTENNA BANK
516 Mill Street, N.E.
Vienna, VA 22180

800-336-8473
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PENN
g Q.STM AGSN. ACC: NSEE, OO/RF: KN

: ABJ 3B.
PIO: WB3IZJ. TG: W3FE, HM: W3FE, SGL: K3HWL.
et ONI GTC Sess. i‘rasg T
WPACW 34y 121 3 7 RD
PAPTN 3983 8:15 PID
WEAIMTN 580 768

31 148,
NWPA2MTN 417 ¢ 31 145,13753 0200 uve
PEN 3 3958
With regrets | announce three Silent Kays thls month.
They are W3LSW WB3IAB and WAJOBD; our sym, athies
ara exlen ad to thelr faml!les KASIYR 13 now 2 Genaral
congrats. Cluba with VE programs are Foothlifs ARA, Ytagl
Cty ARA, Crawford County ARS, Quad Guuntlas ARG,
Forft Armstrong WA. [ will have more s raceived, More
info will be appracl ted, Two Rivers ofﬂcers for 1
are: K838, % 3 K K, \”:» w secl\é.,
Hhans ng 1#:3 e i ﬁgas are: mu Ngbelgi
aw RS offlcars fo:

pW KA3IXY, sacy. K3VAV, WAV WeavT
thisteas. KGONY 13 £ |_Portaad ¥ hoe s startad aslow .-.%‘e-d
CW net on 21.145 MHz 7:00P, speeds 7 to 10
1, The Tripla “A” ARC had 2 nice dinner meatlng In éuaver

. 2. W3A| Gwastha main speaker. The Irwin

AHA had Swap and Shop an Oct. 20 It was a nlce avant.
On Sat., Nov. 3, the Foothills ARG had thelr hamiest In
Greensburg. it was wall attonded, |t was inside wr&s 1
nice as the weather §ets cold. With this issue of (ST,
would Ilka to wish i the ectlon mamben and their
families avery H and prosperous Ne wYaar | hope
we can workto&eihar to battercur hobtﬂ3 Tratfic: WAEGK
ggs}gaopwm WAIDE wse UNX 83,
RAJONT 51 suso wamk 2t Kcs.mzs WAIRUL 24,
BN o S TR e
KENFW &1, WEAGOR 1"%3 R o P

CENTRAL DIVISION
ILLINOIS: SM, David . Lattan, WDIEBQ - SEC: WogkH.
STM: KBOX, !f)OIRFl WETT, BM; KEZDN, PIG: WDAEED!
L WBK WBISFT, ASM KIORF.
NET 98 Twnesojlwn QN1 QTC Sess.
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GHLX KQAZS and WBAOON. DB N was rg msenled
100% to CAND. lliinols stations wers K9AZ NXG
WBSJLT KIEHP KW9J KAIFEZ and WBINVN, S eclal

thanks 1o WQHRF adilﬁr of th Bf Thunder Chatler
newslatter for hls fine write up o ird Annual AH
seminar, Uctober was a busy month for ARES members

with both lhe SET and one weak later tha ARES Seminar,
‘r'hls years statowide earthquake scenario for the SET en-
?aased anumpber of flrsts {or fllinol$. Ong of the most
ble rawards is & ranewed commitment on ths part
of lllinois ESDA toward utilizing Amateur Radlo to L11]
fon their networks Spaclal credit goes to SGL WO
ESDA Comm Ofcr WONX, and $E WQOBH for the
newed Interest and pru%rsu In_this aree. Local
veports are just startin t:ome in, but it ll known that
Piatt Co. was active wi fmrm; and KASMZJ
helping out with the NCB dutles NASX, EC for Madison
Ca,, agys that SET participation there was low for a good
veason. . .Amateurs had jus? pacticipated [n a simylated
plana crash scanatic an he Tth which invalved
police, fire, EMS and the hospitals. Ten Madison AR
mombers wera directly Involved, Anothnr [BVEN Wera
standby. The fo!loumg.:f weakend at the Thlnd Annual AR S
Seminar hosted EG and PIA WDBEED, and
canducted by SEC ardanex ellant présen-
tation on earthquake Poten!lals in the Ellinois areg hy Paul
DuMontelle of the llinois Geological Survay, This was
rr}oat Intarasting and vary timely considering the thrust
of the BET this year. We wera also treated o & “sneak
%ﬁview" of tha hew NWS preparedness film TERRIBLE
ESDAY which documents the events ot the Wichita
Falls tomado. The film is vel well dona gnd indicates
the reliance of the NWS SKYWA rogram on Amateyur
Flacllo operatora who are also traina spotters. Thenks to
Ray Hughes OIC of the Natlonal Waathor Service Office
at SF _? tar his presentation of the new flim.
ATION f-“LU 5| KSEHP sant in his monthly traffic
ra ort/d trom Florda 003, please note the new triplicats
r!nonthl e ort tonn Pfl?asa sar{g }L‘ﬁ copy to me for
arw; mon owil e e 1
pericd, Ssn thaSM ‘Fﬁ-’ 1 cop K WQ JO&INE
and ARES memb paﬂiclpa&ed In
SET agtivities a.nd also have [ new UHF rapeater on in tha
Lincoln area. The machine Is on 443.2 th he call
WASHUY/R. Also thls month the Montgomerz 5
va’idad communications for ths road Fyt
our towns Tnx to WASHL gou
JOKY, Traffic: WBBUEA 510 KAQFEZ Q,KWQJ
WBJIJ 218, WIHLX 165 Ksp.zs 155, WaNXG 152 WQHD'I'
138, KEB? 124, KAGEWN khoK 74, KIGEW 71
WHVEY/ BE 47, WQDBO WASSHE 41 KOMEZ
A S
wbalilen 17, KAdBBY

it oovered

L ACG: KITUS. TG W
Svad. BM PIO: KIBIY, BAC:
AQFUD ODrRFI KJSG NMg ITN-KDGDU; QIN-KJS; §
g o R

[

TN 8 3301£ %wv 291
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3 93
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3 5 g1 29 610 3
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| KENWOOD TM-401A 70-cm FM Mobile
440 MHz FM cl os eﬂllt - 329995 440 MHz FM

. 18-key autopatch
el UP/DOWN Microphone
' INCLUDED!

Covers 440.000 to 449.975 MHz
FM Band in 25 kHz steps

Loaded with Outstanding Fea tureS'

« Ultra compact and light weight: 5.6"w» 1.6"hx7.3"d, 2.8 Ibs, » 12 watts RF output {HI), 1 watt {LO) ® Dual Digital YFO'S ® 5 Memories + “Com” Channel
with Lithium Battery Back-up e Priority Alert Scan @ Memory Scan and Programmiabie Band Scan e Yellow LED Frequency Display © LED S/RF Meter (+ Busy
indicator) ® GaAs FET RF Amplifier ® Repeater (ffset and Reverse Switch ® Audible “Beeper” Confirms aperation & 13.8VDC @ 3.84 # External Speaker
® 16-Key Autopatch UP/Down Microphone,  Mobile Mount @ Options: FC-10 Frequency Cantroller - $49.95; TU-3 Programmable Encoder - $34.95.

Be sure to contact [ro. amareur eLecrronic suppLye |
4828 W. Fond du Lac Avenue |
AES® | Milwaukee, W1 53216 I
| | am interested in the following new KENWOOD equipment: {

for all of your
KENWOOD needs!

I
I
i * Low Prices % large Stocks * Fast Service | | have the following to Trade: (What's your Deal?)
I
|
I

TM-201A shown - TM-401A looks the same

* Top Trades * Toll Free Ordering Line
* AES” Ships Coast to Coast

HOU RS: Mon . th ru Fri . 9-5:30; sat 9-3 Rush me your quote - | understand that | am under no obligation,
USE | | Veme
YOUR .
MasterCard CREDIT V’M : Address
CARD 5 L citystate Zip
Note: Our TOLL FREE Ordering line 1-800-558.0411 |-~ —

is answered until 8 pm CST Monday thru Thursday. Clip out this handy Coupon and Mail Today!

Order Tol’ Free_ 1-800-558"0411 in Wisconsin (c;ugsoige;:gv;a;:;see Metiro Area)

AMATEUR ELECTRONIC SUPPLY .

4828 W. Fond du Lac Avenue; Milwaukee, Wl 53216 - Phone (414) 442-4200

AES BRANCH STORES —————————— Associate Store
WICKLIFFE, Ohio 44052 ORLANDO, Fia. 32803  CLEARWATER, Fla. 33575 LAS VEGAS, Nev, 89106 CHIGAGO, Hlinois 60630

28940 Euchid Avenus 621 Commanwealth Ave. 1898 Drew Street 1072 N. Rancho Drive ERICKSON COMMUNICATIONS
Phone {218) 585-7338 Phone (305) 894-3238 Phone (813} 461-4267 Phong (702} 647-3114 5456 N. Milwaukee Avenue
Ohio WATS 1-800-362.0290  Fla. WATS 1-800-432-9424 No [n-State WATS No In-State WATS Phone (312} 631-5181

usice ).800-321-3594 9isce 1-800-327-1917  No Nationwide WATS  542° 1-800-634-6227 15 min. trom O'Hare!
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Check These Features:

1.

2,

10.

11.

The rotator frame can house up to 4 motors to increase the
torgue and load capacity of your antenna system.

Each motor is equipped with a Super Wedge and Clutch brake
system which works independently from the main frame gear
train.

. Maximum brake power is 18,300 |bs/in when 4 motors are

installed. The main frame and reduction gear train have been
designed to withstand maximum wind loading.

. The motor unit can be dismantied easily for maintenance if

required.

. A1¥e" to 212" diameter can be installed and aligned easily with

the rotator center.

. Low voltage (24VAC) motors are used to ensure safety during

installation work on the antenna tower.

. Low cost 6-wire controf cable can be used for the low voltage

motors.

. The control panel can be removed easily for calibrating the

direction indicator.

. Balanced type control knobs have quick lock mechanisms on

both sides,

The advaticed Super Wedge and Clutch brake system (Slip
clutch type) provides exceptional holding power and protects
the rotator mechanism from excessive torque.

Lower mast bracket MS-1 is available (optional).

MR-750E/MR-750PE

Multi
Torgue
Rotator

Qutput
Torque
ibs/in

Braki
Powe
Ibsfir

1 Motar

2 Motors
3 Motors
4 Molors

810
1,200
1,800
2400

5.20
9.60
13,90
18,30

MR 750E Rotator
Standard Model
(58 secfrotation)
MR 750PE Rotator
For use with
Pra-Set Controller
(58 sec/ratation)

MRA-300E
High Speed Mode!

For rotating VHF/UHF
antennas at high speed
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9 #) QUTPUT TORQUE

I3
L

CR-4 Manual MR-750U Motor
Controlier for For use with
use with MR-750E MR-750E and MR-750PE
and MA-300E Rotators Standard Rotators
CR-4P Controller MA-300U Motor
with Pre-Set function For use with
for use with MR-300E -
MR-750PE Rotators High Speed Rotator
MULT! TORQUE AOTATOR — SPECIFICATIONS
Qutput torquerbrake paver BMCONTROLLER UNIT :
X CPR4 (for MA:-7S0E/MB-3008) | ©R4P (for MR-750PE)
Pewer saurce 117 V. AC {50/6C Hz}
Pawer cansumption 200 W (with 4 drive motors}
i Matsr runaing voilage 24 V AC
5000 Dimonsions 180 mm (W) x 125 mm {H} x 17% mm (D}
j Weight 9 Ihs (4 kg)
o Oporation Manual Manuai/Pre-set
, MROTATOR UNIT
o MR-750E/PE. MR-300E
10.000 | S0z 58 saconds (60 Hr input) 33 seconds {60 Hz input)
50 Kz 70 seconds {50 Hz input) 39 seconds (50 Hr inpul}
1 metor 610 [bsfinch {700 kg/cm} 220 tbs/inch {250 kg/cm)
B0 5,200 Ibsfinch {6,000 kg/cm} 1,700 lhs/inch {2,000 kg/cm)
g 2 meter 1,200 Ibs/inch {1,400 kg/icm) 440 Ibsfinch {500 kg/cm)
6000 2 9,600 Ibs/Inch {11,000 kg/cm) 3.500 Ibsfinch {4,000 kg/em)
: 1 metor 1,800 Ibs/inch {2,100 kafem) 650 Ibs/inch {750 kg/em)
w 13,900 lbsfinch {18,000 ka/cm} 5,200 lbs/inch (8,000 kg/cm}
4000 g 4 metor 2,400 Ibsfinch {2,800 kg/cm) 870 Ibsfinch (1.000 kgfcm)
& 18,300 ibsfinch {21,000 ka/cm) 7.000 Ibs/inch (8,000 kg/em)
P Metatisn angle 375 degrees
kg Parmissibis mast size 1-1/2 ~ 2-1/2 inch [38 ~ 63 mm)_< diameter>
e R Contrel cabin 6-wire cable  0.5s¢ — 1.25sg {AWG16/18/20 etc.}
MOTOR  2MOTORS BMOTOAS SMOTORS Gentinuous rauning

th avier Hroad rand

odeg. . razor sharp CW
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Frae].
Receive Range N.F, Galn
Only MHz) -{dB) {dB)
PaBVD 28-30 <11 15
PSOVD 54 <13 15
PSOVDGE (54 <05 24
P144VD 144-148 <15 15
P144VDA 144.148 <10 16
P44VDG 144148 <05, 24
D -225 <143 15

P220VDA 220-225 <12 15

e 220-225 <05 20
P432vD 420-450 <18 15
P432VDA 420-450 <11 17
P422VDG 420-450 =05 6 -
Inflne {rf switchad)
SP28VD 28-50 <12 15
SP50vD 5054 <14 15
SPSOVDG 5054 = (155
SP144VD 144-148 <18 15
SP144VDA 144.148 < 1.1 18
BPIAVDE 144.148 (.55 24
SP220VD £20-225 < 1.9 15
SP220VDA 220225 <13 15
SPZ20VDG 220-225 < (.55 20
SP43I2VD 420-450 <19 15
SO432VDA 420450 <12 17
SP43IVDG 420-450 « (.55 18

Every preamplifisr Is procision alignad on ARR's Hewlett Packnrd HPSOTOAJHPI4BA state-of-the-art noise ligurs
mater. RX only pream J:l!lteu are lor recelve lpFIicatlam ank

1dB
Comp, Pevice
{dBm) Type Prica

G DGFET $29.55

13 [pic} 320.95
+ 12 GeASFET $70.95

13 DGF] $20.95

7} DGFET $37.

+ 12 GeAsFET $79.95

a DGFi $20.

[y DGFET 3$37.85
+12 GaAsFET 379,
-20 Bipolar $32.85
~ 20 Bipoiar $49.95
+ 12 F $70.95

] DGFET $50.95

G DGFET $50.95
+12 Gl $109.95

) DGFET $50.95

i) [pic} $67.
+12 GaASFET $109.95

4 DZFET 358,

0 DGFET $67.05
+ 12 GaASFET $109.95
—20 Bipolar $62.95
-20 . Sipclar . §7985
+12 - Ga, $109.55

, inline preamplifisrs are ff switchad {for use

with transcalvers) and handie 25 watls transmitter power. ount inline Frumpllﬂars betwoen transcelver
and power ampilfier lor high power applications, Other amatear, comenercla cisl F lifiers avafiable
In the 11000 MHz range. Pleass [nclods $2 ;hljpplrlg in

.5, and Canads. Connecticut residents ad
ﬂd vanc ed gales tax. C.0.D. orders add $2. Alr mail to foreign coun-
triez add 10%. Order your ARR Rx only or inline
ﬁ ece i ver preamplifier today and stert hearing like never bafore!

Rescarch

Box 1242 « Burlington, CT 06013 = 203 582-9409

== -

JSR ENGINEERING
ANTENNA TUNER

ONLY

COMPARE ., $94 '95

e 0 IHRUUGH i METER COVERAGE

« USE WITH ANY MODERN TRANCEIVER

+ SWR AND POWER MEYER, 30 AND 305 WATT

+ 411 BALUN BULLYT IN

» REAR PANEL CONNECTIONS FOR BALANCED LINE,
WIRE QR £OAX LINE.

o COMPACT. BLACK FINISH CABINET - #hy « 2ty « 572

+ 1000 VOLT SPACING ON MATCHING CAPACITORS

» FULL SCALE ON SWR METER LESS THAN 2 WATTS
DUTEFUT. IREAL FOR QR RIGS

« PULL YEAR GUARANTEE

OPTIONAL BaCK LIGHTED METER ..

DPTIONAL MOBILE MOUNTING BRAL E'LhT

ADD $4 DG BHIPPING AND HANDLING

CALIFORNIA RESMIENTS ADD STATE SALES Tax

* Made! 3008

- $5 00
- $5.00

SEND CHECK OR MONEY DRDER TO:
JSR ENGINEERING
PO BOX 343
WEST COVINA, CA91/93

TEL. (818) $19-4025

SKYLANE QUADS

The DXers' choicefor32 years.2,3
or 4 elements, 10 through 40 me-
ters. For complete information,
send two first class stamps.

Compilete kits from $130.00. Aluma
Towers at low discount prices!

Parts available for do-it-yourselfers.

SKYLANE PRODUCTS
359 Glenwood Ave.
Satellite Baach, FL 32037
1-305-773-1342

94 O5T

WN VHF Kakomo 31
Hoosler VHF nets: QNI 5920 QTC16? bullennsm OTR
6381 in 42 sessions for 20 nefs. SANJ QTéE19
QTR 802, IN_100% stns NOAE| W9El NQHZ I(JQJ wau.l

WAIQCF WBILYU KSWWI, DIBN 313 masaapes in 1085
minutes. IN 100% stns KICGS WaJUJ NBDWL WoP|

ND 848 messages in 31 segsions. DORN 100% stnl

KBOGSWSJUJ N3 l:(\a%u EC WDAGGM, Warrlck
QRS KBFG KDYER KA9) K9ET. Wa have 55 affiiiat
clubs in Indlana and © Special Service Clubs. KSTUS,
ftliated Club Coordinatof, has sent [etters ta all clubs of
taring his help. He has a great massage and particufarfy
if vou are not 0o tar from rtWat\{na you should ask him
to'ong of your maetings. The tasting program fs movin
smoothly in Indlana. [n any given month and on aimos
any given woekend you can find somaplaca to take & test,

¥ou ara tasting please kesp us informed and if ou need

ormatlon contact us. ngrats to W
upgradln to Advanced and KAQ NV on tech, WQFJTwaa

rasantad a special award {or his con inuad service ta

am radlo while a broadgaster for (?
Wayne ARC. Congrats to WERIZOE, alt nata | ECs and
all atahons who alged make this year's SET & success.
Please: all ECs sen nyourannual reports. Con rats to
the new otficers of tha IRCC; KOBRF pres.; ﬁ
WBOIGY, aacy. " traas, They plan to rea.clivafet .
awards progra: icularly the Hoosiar Courles
AWARD, If you havs ihis award, Fleaae let ma or KOBR|
kn N9DDV are the newest members of
tha Amateur Auxilia:KJThrs brir‘lﬁs Indianal tetal to 23,

211, WSE|
G 130, webNE
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A W KSG F. Wurk.in
the news madia? Ask Pubilig Information Officer KSZZ for
a free packet of Amateur Radio promotional {iteratyre.
Make a New Year's resolutlon to participals in the 1985
Wisconsin QSQ Pa or to halp a newccmer In Amateur

Aadio. West Allis SW“F Jan, 12th at _the
Waukasha Ex osltton C«enier NA 2§th Anniversary QS0
Pariy,.lan 12t HYK has niles. Keftle Moraine Radio
Amateurs' Hamf’est ad good tumout despite fo%and driz-
zle. KBGDF's ARRL Informanon Lable assisted &KQEN
New offlcars W/K ARC: WASTZE, pres.. KDEET,
300! .!treas New officers Greater Mllwau e DX Assn..

3 + NSALL, v.p.: WDBIKZ, secy.!lraas Milwaukee
RAG i have VE Feb. 9th; post card to KDSA.J, Welcome

new Rock Co, EC. Jackson Co. EC, KBSWK,
retired aﬁer many years of FB volunteer woric Milwaukee
ARES sugpliad several pa?1 s of Info for new ARHL EC

Handboe! P woh the 1934 apchew Ghampion
ship, havin alx hour QSO with WDELDY, KHSD also
knows American Morse NQAW completad SBD)(CG

ROBOT RS7 QSL finau receivad by WEYCV for QS0 ve
ago. Silont Key W Wisconsin RTTY trafflc net had
first sasmon Qgt. 7th check-ms were KSUTCINGS, WICBE
ani with KAGDBP on CW. WYCBE
copies G fraific wlth t?rpawriter ted by a roll of paper,
Hala anly stops whan $ ribbon gets 2 hole and heeds

1o bg changed. How about sending me some news?
CPA B

KA

BWN B4 8:00 A.M. WDSHID  1072-1247-27
WSBN 3985  5:30 P.M. WAQZITY 900-289-31
BEN 3985 Noon WBgESM 743-146-31
WiIN-E 3662 700 PM. WHOICH 206-136-31
WIN.L 3882 10:00 P.M.  KCICJ  208-81-28
NWTN  34/94 530 P.M. 9IS

WSSN 3845 B30 PM, NSBDL  178-44-30
WNN are3 600 PM. KABOBP 139-33-30
WOWTN  31/81 600 P.M, 9DHT  562-23-31
XPO 3925 1231 PM. WADYVGC 281-17-24

‘DAKOTA DIVISION

MINNHQTA.SM %%cr e Fraderickson, Jr,, KCAT — SEC:
Sasons Greeungs to all of you.

Our new SM KCﬂT is moving as cl‘ ickly as poaslbla to
filt in vacant appaintment posts. He a:appulmn KBOMB
to ba our Bulleting Mgr., howsver the PIQ, ACC and
QO/RF| pasts remain to be tlted. |t you are willin tohelp
flli these vacancies, please gontact KOIT ASAP, For your
information, hare e llsting of Dakota Division ap-
olntees: Diregtor, Todd Olaon. KBTO: Vice Diragtor,
oward KEBUD KL

Mark, Wi gsisiants, W,
WEMGI WOTHN and K az twili Ilst tha saction a\;mnint
mants next time. WDPGUF informs ma the naw Virginia

area rpir i8 now in operation on a new frequency,
1477 15 MHz. WAZLDE could be chosan by NASA 1o be
on & future space fIIFhl It would be great t& work a Mln-
nesota ham In spacel He is a schoo] teachar In the Delano
area. New naws: The Minnasota Section HTTY Nat has
been arganized and Is schadu[ed 1o begin operation on
Sunday Nov. T1th at Now is & chance fof RTTY bufis
to get m on the acti onI 3685 kHz |5 the place to be_ | have
asked KBETE to handle the net mgr's dutias unitl | can
determine how the net will go, and name a

rmanent mgr.
has_commenced readin ng ARRB

and saction
bullatins on Saturday ev-nin?‘s prior to MSPN/E as a ser-
vice to heep us informed log lﬁand natlonally, I

still Iooklng for a net myr for MSPN/N! If your ln:arested
conta[clz(: me SiP e‘\?'s cwicas KABT!I KAATIS

n KM!TOQ
rading irom Advanca WEKYG,

K Zis now NGEY. Con rats ) allclf voul The Ma:shall
ARC provided tommun 2%{icmas support S84
Hormecoming en Oct. 27th. Sioux Dlstrlct DEC WDBBZU
also reports fine participation on the Marshall Bptr
merq(A EX Net trom saveral towns in the area. On that
note. RP continues to si?n up ECs and is hopeful
of fll’llng the remalnlng voids in our section soon, He's
dene a FB [ob 80 tar as our SEC, L program seem.s
o be catching on as several club: hava schaduled
Listen {o the bulleting un or befora MSPNIE 1o find out
where exains will be held In your area. Plans are in the
works to begin a “Hamn of the Month™ and *The Year” pro.
gram be;{lnnlniﬁin 1985, After the c:'itlru for such an
award(s) Ia worked out, an announcement will ba made.
You may stil] have time to get in on the Sky Blue Waters
Chapter of 10/10 “Frozen Lake Award”. The contest con-
tinues thry Decomber. QNI the 10{10 net at 23.?15 MHz
for details. Tnx to all clubs who 8end ma newsletters! Thay
help make this job alot easier. Tnx to all of you for your
continued support in 1984 and may you have a blessed
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April 26, 27, 28, 1985

Hara Arena and Exhibition Center

* Giant 3-Day Flea Market * FCC Examinations * YL Forum

Starting Noon Friday * New Products and Exhibits % Personal Computer Forum
All Day Saturday and Sunday * Grand Banquet * Int'l. VHF/UHF Conference
% Alternative Activities * CW Praoficiency Awards
* Technical Forums * Electrical Safety Forum * Amateur of Year Award
* ARRL and FCC Forums * Special Group Meetings * Special Achievement Awards
Meet your amateur radio friends from all over the world at the inter-
nationally famous Dayton HAMVENTION. 81 aﬁﬂ?gﬂ%uat doar.

Seating will be limited for the Grand Banquet and Entertainment on (valid for ail 3 days)

. . ) BANQUET
Saturday evening so please make reservations early. Noted humorist $14in ad\,am‘j_ $16 at door.
Jean R Sheperd, K20RS, will return for his third appearance as FLEA MARKET SPACE
Banquet Speaker. His presentation promises to be outstanding in an 517 in advance.

(Valid for all 3 days)
Checks for advance registration to
If you have registered within the last 3 years you will receive a bro- Dayton HAMVENTION

chure in January. If not, write Box 44, Dayton, OH 45401, ok 2205, Dayton. Ohlo 45401
Registration processing J

Nominations are requested for Radio Amateur of the Year, Special starts Jan. 1, 1985.
Achievement and Technical Excellence Awards. Nomination forms
are available from Award Chairman, Box 44, Dayton, Ohio 45401 and must be returned by April 1, 1885.

For special motel rates and reservations write to Hamvention Housing, Box 1288, Dayton, OH 45402.
NO RESERVATIONS WILL BE ACCEPTED BY TELEPHONE.

( All other inquiries write Box 44, Dayton, OH
FCC EXAMS \ 45401 or phone (513) 433-7720.
All elements to be administered. Advanced registra- Flea Market s e ;
: paces will be sold in advance
* $4.00 check or money order made payable to

ail new banquet program format.

set-up available starting Thursday. Special

ARRL/VEC , , Flea Market telephone (513) 223-0923.
» Completed 610 form with copy of license
e Indicate preferred sitting time: Sat. 9 a.m., Bring your family and enjoy a great
Sat. 1 p.m,, Sun. 8 am. weekend in Dayton.
Mail registration to: FCC Exams, 203 Bellewood St.

Dayton, OH 45406 Sponsored by
/ The Dayton Amateur Radio Association, Inc.

A free slide and cassette show is available for your meetings. Request “Slide Application” from DARA, Box 44, Dayton, OH 45401

January 1985 2 95
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KENWOOD

TR 2600A
2M FM handheld with

Kenwood's innovative DCS
system, Many features.

Sug. Retail $339.95
Cali for YOUR Low Price!

KENWOOD

. .
TM211A/411A

Ultra compact FM maobile trans-
ceivers featuring Kenwood's
innovative DCS system. 25
watts with many features.
TM2t1A am. .. Sug. Ret. $369.95
TM411A 4somHzSug. Ret. $449.95

Call for YOUR Low Price!

KENWOOD

TR7950

45 Watts! Multi-Featurad.
Kenwoad's Most Popular 2
Meter FM Rig.

Available at Reduced
Price!

TS 4308

Now a general coverage
receiver/ham band transceivar
at an affordable price. Ideal for
mobile, and portable use.

Sug. Retail $899 95
Call for Low, Low Price!

KENWOOD

TS 930S $1799
With the following popular
aptions:

AT-930 Automatic Tuner
Instatled

MCB0A Desk Microphone

YK886-1 CW Filter

SP-830 External Speaker

You Save $229!

KENWOOD

i

TH-21A /AT
& TH-41A /AT

Pocket size performers.
Measures only 2.24"(W) x
4.72"(HYy x 1.1"(D),

TH-21A ..., Sug. Ret, $199.95
TH-21AT ..... Sug. Ret, $229.95
TH-41A ...... Sug. Ret. $209.95
TH-41AT ..., Sug. Ret. $239.95
Call for YOUR Low Price!

AEA

Computer Patch™
Interface. The AEA CP1
Interface, a striking combination

of performance, quality and
value.

Your Cost $189.95

Bave aven more on package with
MBA text for VIC20 or
Commodere 64

AEA

DOCTOR DX™

Work the world with no
antenna. Sharpen your CW
skills. For the aspiring novice to
the active contester. All you
need is a Commodore-64
computer, a key (or kever} and
aTV set.

Introductory Price $150

Add $2.00 shipping & handling
inl.S,

TAESY

FT-209 RH

2M, FM handheld offering the
latest advances in micropro-
cassor design.

Sug. Ret. $349
Special Low Price!

YAESU

FT-757GX

This new Yaesu HF Transceiver
has everything!

* Gen. Cov. Receiver

+ Full Break-in and CW Filter

* Built-in Keyer & much more!

» [ncludes microphone

Sug. Retail $359
Special Low Pricell!

MIRAGE

State-of-the-art amplifiers.

Your Price

B23A 2M 2W [n30W Dut

e $99.95 587.95
BA016 2M I0W [n 160W Out

............ 23995 199.95
[1910 450M Hz 10W En 100W Cut

............ 31995 281.95
DATM1ON 450M Hz 10W In 100W Out

#nth N connectors
Ve remae . 42B95 239.95

ASTRON
POWER SUPPLIE

High quality at an attractive
price. Qutput voltage 13.8VDC.
Cont.
Duty 1CS Net Your
Model Amps Amps  Cost Cost
RS-74  § 7 8495 %4995
HS-1DA 75 10 79.95 59.95

R&-124 4 i2 IG5 2R
RS-12M  KS-i24 wrswitchable volt and
Amp meter

111.85 £3.95
AS20A 16 M 11595 8995
AS-20M  RS-20A w/switchable volt and

Amp metar
13195 10895
HAS-358 24 54 114,85 13995
AS-35M  R5-35A wiswitchable volt and
Amp meter
194.95 15995

AS-50A 5T W 253,95 18985

ASBIM  RS-50A wrswitchablke valt and
Amp meter
2Au.95 945

Other models also available.



iIC-751 | IC-R'?'IA |

PACKAGE DEAL PACKAGE DEAL lc'7 30 Perhaps the best receiver at any

Sédrfé yﬂ‘;ﬁ',gﬁ? i ICjOM Order your 1C-T45 with: Astron 80-T0M in a very compact prioe!
-351n wer su - : i i
|cr\15talled ICOIVFI)FL-EEA S0z IFESéOASZ&NG %ow;}rsupply, ggg:‘izgg'o;geal for mobile Sug. Retail $799
fitter instatled and SM-8 M esk mic and ’ - 1

d:;‘{('mi;m aedan ]CO!\I? zL-szA. 500Hz Cw filter | Sale Priced at $549.95 Call for YOUR Low Price!
All for $1489 instatied. Subject to stock on hand _
You Save $236! A Super Buy at $979 [ ] ICOM|

FAICOM]| | YyuSaesd ' NEW ICOM VHF/

HANDHELD accsssomies | L€ 2] ICOM UHF MOBILES

LC-14Vinyl Case for JG-02AT
BC-35 Drop In-Charger..., ........ i

BP-2 425mA 7.2V NICAD Battery. . . 3850
BP-3 250mA 8.4V NICAD Battery . , ., 20.50.

B4 Alkaline Battery Casa .. ....... 1250 . AR
BP-5 4§5mpﬁ. 108V Battery . ........ 4950 " IC-27A (25w, 2M.FM) g
BP-7 475mA 132VNICADBattery...6750 | - D TFI4A 7/ | I 274A/H | .............. Sug. Ret. $369
BP-8 300mMA 8.4V NICAD Baﬂery L B250 Ic-271 A/ H lC'471 A/H . IC-27H 45w, 2M, FM) ?
HM-9 Speaker Mic . e sase | 2 meter all mode with many new | All mode, 430 - 450MHz continu- Sug. Ret. $409
(3P-1 Cigarelte Lighter Sord ... 950 | features, Available with higher ous coverage. Now available CaTA (zswzmMHz iy )
DC-1DCOPPack . ........... ...1750 | power. with higher power. | ™7 R Sug. Ret, $449
;t;tgg C:sef?f |C:r2ﬁT ----------- 34?); IC2M1A ... ..., Sug. Ret. $699| ICAT1A ... ... ... 5ug. Ret. £799| 1C-47A 25w, 70em, Fvy

eadsetiorb4ls . ............ 195 ’ }
HE 1A YOX Ut 1or 1o 0 & et 1680 IC-271H......... Sug, Ret. $899) IC4T1H ... ... Sug.Ret.$1099| . . ..., Sug, Ret. 5469

HS10B PTT Switch Box torHeadset 1950 | Calf for Your Low Price! Call for Low, Low Price! Call for YOUR Low Price!

[€3[1ICOM]

IC-02AT IC-04AT

New full-featured 2M, and
440MHz handhelds! Scanning,
10 memories and programmable
subaudible tones are just a few
of the MANY features of these
terrific new radios. AND THEY
ARE COMPATIBLE WITH ALL
ICOMHT ACCESSORIES)
IC-02AT Sug. Ret. $349
IC-04AT Sug. Ret. $379

Available at Reduced Price! D I
ale, Frank, Bob, and other knowledgedble
IC-2AT/3AT/4AT professionals are: ng fo he

5till the most popular, low cost/
top performing handhelds
around.

[C-2AT am . ... Sug. Ret. $269.50
IC-3AT 2zomHz Sug. Ret. $299.95
IC-4AT asomHz Sug, Ret. $299.95

Call for YOUR L.ow Price!

KENWOOD

KG7D Bob

W7GAB Dale

Washing
Call 80

R-11 RECEIVER > ~(206) 7847
Covers standard AM, FM ! - STORE MOUKS:

broadcast plus nine additional i ] N Mon fhru Sait.
international shortwave bands. — — 2 .
Call for YOUR Low Price!
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Christmas and a pros us New Yearl
N I‘~Pre P ‘F?me QNI

at Bg QTG Saess.

MSNH 36 g:30P 28 a5 1
MSNi2 3685 10:00P 209 31
MSSN 3710 6Q0P 180 2 30
MSPN/N 3929 12:05P B85  BA 3
MSPN/E 1920 5:30P 1129 182 3
MNAMWXNT 3920 a:6P 384 228 22
PICONET 3925 :Q0A 4

Butternut®

HF2V
DX The 80 & 40
Meter Bands

The HF2V is the perfect complement
for the Ham who already has a beam
antenna for 10-15-20 meters. Add 80
and 40 meters (160 meters with an op-
tional resonator kit) with a trim-looking
vertical that can be mounted almost
anywhere.

With the deciine in sunspot activity,
the HF2V's low angle of radiation will
get you DX on the low bands - - even
when 10-15-20 meters are “‘dead.”

Automatic bandswitching. No lossy
traps. Double wall tubing on the bottom
section. Stainless steel hardware. Full
Vs wavelength on 40 meters.

Height: 32 ft. --Self supporting
Power rating: legal limit
VBWR: 2:1 or less
40 Meters: Full CW & Phone
band
80 Meters: 90 kHz

Add-on resonator kits available for
160-30-20 meters,

NORTH DAKOTA: SM, Josaph Gregg, KNPA — Congrats
to KABSYT, Kelth Seaver, edlior ot The Prairie School Let-
tar. Latter No. § was devoted antjraly o the art of Amatour
Radio, and the contributions of North Dakota hams. Got-
grala, ton, to Jasen 1D, pres. of Dickinson Jr. High
ARG and Net Mgr of the North Forty 2M net, Kudos to all
invalyed in the raq_aa‘ter 1Inklnaigro ect in Bismarck araa.
Thanks to BARK, THARC and RRRC for monthiy newslet-
ters. Hope yau are ready for wintar, Merry Christmaes and
Haplu_py New Year. Goodg Hiver Net 4 sessions, 84 QNI

DATA Net: 14 sessions, 2680 GNI, 8 TG, Thanks tor good
net participationtl

SOUTH DAKOTA: SM, Fredric Stephan, KGO0 — Even
though this wintar so far hae been very tough. we do have
the opportynity for some good DX qn all bands, belisve
it or not. How are vour club actlvities this month? Wa
usually hear from the Mobridge Area ARG and the Prairia
Dog G. What are the rest of you doing? Ons gocd pro-
lan would be 1o wark with the grade a¢hool childfen to
nierast them In the tun and service of Amateur Radio,
5TM NBED needs help with traffle, trattic reporting, nat
managemant, trafflc raps, and varlous other coordination
activities, Ploase voluniesr your help now, befora it |8 too
late. | hope this report does not fell by the ways|de
because of the post office and tha ARRL mallrocm high
linx; as dld our report of several menths ago, Wonder
where that SAR ever landed? Sand your comments to us
on the attempts for federal antenna regulation and on sec-
tlon wide frequency coordination, It Is important. Have you
found tha Emageng% Coordinator for your county yet?
Contact SD SEC WEYME,

DELTA DIVISION
ARKANSAS: SM. Joal M. Harrison, WBSIGF - SEC:
NSBFU. STM: AESL. TC: W5FD. ACG: ADSM, PIO: KSDW,
SGL: W5LCI, Repeater Coordinator WB5SFDP. | would Iike
to take this opportunity to wish sach of you avery happy
New Yoar. If you hold an ARRL apﬁoinlmant In Arkansas
and aren’t receiving the Saction Manager's Newsletter,
cantact me. A lof of plans have bean made for Atkansas
ARRL in the coming year, and | am lookling forward to shan
ing them with you, Make plans now to attend the ARRL
State Convantion and Arkansas Hamnfest Aprii 13 & 14. A
val sYgacla.I recognition to cur net managers; OZK OW
Wi . Phone Not KASDFT, Raxorback Net WaTUM,
tMockingbird WASZWZ, EC: NSBPLI, Weathar Net WERXLY,
Thank you, Ark tratfic handlers: W5TUM WSUAL WGOK
WAYCE WAQF) WDSFCE W4A2J NSEJE AESL.
LOUISIANA: SM, John “Wondy" Wondergem, KSKR —
AGC: K5DPG. SGL: KD5SL. OO/RF!: WBSTPG. TG! N5JM,
South bLouislanz was fortunate that the 18684 hurrican
geason passed without a single damaging storm,
Amateurs in several communities wera organized and well
prapared, but generally there was an absernce of wide area
organization _or é:a Icipation. Loss of twe Seclion
Emergency Coordinators within six months owing to
smployment transters contributed. So did complacéncy
and a lack of intersst. ARRL recoently distdbuted, “The
EmarFency Coordinator's Handbogl," an aitstanding and
detalled publicatien for the Amateur Radio Emergancy
Service. The publication provides guidances In organiz ?HI
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adminiglering and conduction readiness exercisps.
needed is someone io take charge as the Section
Emergency Goordinator for Louisiana Wouldn't you like
to be Invalved in this Interesting and important part of
Amateur Radio public service? Contact KSKR listed an
page & of your QST, WEGHF and W5KSI transmittgd 2401
messages for KSWF, World Falr Amateur Station, from 11
May to 11 Nov. Traftlc: WEGHP 612, KESPP 112, WB5LEBR
82, NSANH 40, WASTQA 31,

MISSISSIPPL SM, Paul Kamg KWET — SEG: NEDDV,
STM: KBSW. VHF Coord.; NF5t, Now appt. N5DDV now
Q0. NSGDV net mgr. MLEN, %II s{[’gg changes: WASOKI
now NS5M, KASTGI now KESST, nﬂata to up%rades
new Extra NSDUZ and WASVFP, iKSAKM heard on 3862.5
kHz, Need reports from all appeintees. Summer (8 now
behind us and the long days of winter gives us lima to
at our pmgrams back on line. Still have cpenings in SGL,
CC and TC. If you are interested in ona of thess, let me
know. Clubs around the state are encouraged to pass
alonlg ‘your activities and accomplishments. CAND
g\l& ( g 31 _sess, QTC 848, DANS 5YDD) 62 zos8s.
TG 666, MTN (KﬁOA 31 sess., QNI 94 QTC 34. MSEN
KW5T) 31 sess. ONI 2325, QTG 62, MMN (WB5RMW) 31
sess. ON| 537, QTC 5. GCSBN (W5JHS) 31 sass,, QNI 1651,
QTC 26, MLEN (NSGDV) 4 seas., QNI 80, QTC 0. Traftlc!
NSAMEK 374, KS‘OAF 214, KI5Z 63, WBWZ B0, KW5T 43,
WELEG 40. (Sept.) KIBZ 127,
TENNESSEE: 5M, John C. Brown, NO4Q — ASM & ACC:
WAAGLS, QORE]: WIFZW. PIO: WK4Y, 5TM: WA4GZQ.
SGL: WALGZZ. STM: NG4J, TC: W4HHK. There seems to
an ever increasing number of cities and towns around the
section that are dttempting or are adopting soms sort of
ordinance to ban or to severely mstrﬂ:t th'le arection of

718"-50Q
gatellite or TV raceiving dishes. It |8 atronrgiy suggesied

51 351 Foot rpowen If you're brand new to code ar are frozen {hat each amataur in the section pet the

Write for cur FREE CATALOG.

BUTTERNUT

ELECTRONICS

405 East Market Street

Lockhart, Texas 78644
(512) 398-9019

| snalves alther
sohd an an unbreakahle piateau, CODE QUICK lar;:'gggg :5 ig:rélgalx; Tfsligl :‘::h:t :;%aa ;r?ﬂdoishs ?ity father? [
is your answer. Thousands just like you have : u & & qOpy of any
tested our unique systam and have proved it to be ef—:%';ntt%tf’carghllgtigraﬂ’rdggr?oaffgff;m ot rasnimant
A.G.W. obsolitely he surest way to master cade - ard | aison WIEGEZ e ate hopet thal the FUC wil g
ENTERPRISES fast! Let me prave it to you without risk! “You noted that sevaral of the other sectans have maved thelr
must succeed ar receive {otal immediate refund. net cTs%eratinps down below 3800, it Just might ba wise for
No more embarrassing failure! No more wasted the TN section to look into this matter as & way 1o gat
nmel Ciet started | out of the foreign broadcast problem that has bothered
Route 206-RD 10 1me! Lset staried now: us for years, something like 3880, Let your STM and nor
Send $39.95 for your own powerful 5 cassette nat mahager know what you think, Most that visitad the
Vincemtown, N, | | ,aring sutem plos uoarack bors and vl | VANOUS migats cughout tne as:somaon ot (s
’ = . valiabla mos 8
08083 breakthru cards. Yours mailed same day received. Egﬂé‘iﬁ"a?“" sltt 3"5'306 Imertr?ft 31“ to é"‘ﬁ“" t{‘ﬁt ﬁy L gan%
most $2,000 worth of them during the ham{es
DISCOVER THE ULTIMATE To: WHEELER APPLIED RESEARCH saason, Newss! itoms being the FCC Rule Suok, new and
-~ , 6
POTENTIAL OF YOUR STATION £.0. Box 3261, Industry, CA 91744 +Eiggor and battor” ARRL Handbook, The et dotuty s
609-268-8166 CA add 6% sales tax beginning to show the seasqnal growth again, Nets: low

frequency phone - sesslona 75, QNI 3700, QTG 148, VHF
98 11323



HF Fguipme g A

1C-740* 9-band 200w PEP xcvr w/rnic$ 1099.00 869%*
*FREE PS-740 Internal Fower Supply &
$50 Factory Rehate - until gone!

199.00 149%
2000

PS-740 Internal power supply......
*EX-241 Marker unit....ooevenvnnns

*EX-242 FMumit............ .. 38.00
“£¥-243 Electronic kayer unit...... 50.00
*FL-45 500 Hz CW tilter (Lst IF).... 59.50
*FL-54 270 Hz CW filter (1st IF}.... 4750
*FL-52A 500 Hz CW filter i2nd IF) 9650 89%
“FL-53A 250 Hz CW filter [2nd IF) 96,50 8g%
*FL-44A S5Bilter (2nd IF} ........ 159,00 14498
$M-5 B-pinelectret desk microphene  39.00
HM-10 Scanning mobile micrephone 39,50
MB-12 Mobile mount................ 1950

*Options also for [C-745 listed below
[C-730 8-band 200w PEP xcvr w/rmic $829.00 569%

FL-30 S5B filter {passhand tuningl 59.50
FL-44A SSBfilter (2nd IF).......... 155.00 144%
FL-45 500 Hz CW filter............. 5350
£X-195 Marker umto....o..oonoe. 3500
EX-202 LDAinterface; 730/2KL/AH-1 2750
EX-203 150 Hz CW audio filter ,.... 39.00
EX-205 Transverter switching unit  29.00
$M-5 B-pin electret desk microphone  39.00
HM-10 Scanning mobile microphone. . 39.50

MB-5 Mobile mount.........ooviee 19.5¢
1C-720A 9-band xcvr/.1-30 MHz revr $ 1349.00 8695

FL-32 500 Hr CW filter.. . 5850

FL-38 5.2 kHz AM filter

SM-5 8-pin electretdesk microphone 3900

MB-5 Mobile mount................ 19.50
1C-745 S-band xcvr w/.1-30 Mhz revr $999.00 789%

PS-35 Internal power supply....... 160.00 144>

CFJ-455%5 2.8 kHz wide SSB filter 400
HM-12 Hand microphane .......... 39.50
SM-6 Desk microphone .......evee 3900

*¥Sea [C-730 list abave for other optians (¥}

IC-751 9-band xcvr/.1-30 MHz ccvr §1399.00 1198

PS-35 Internal pawer supply....... 160,00 1443

FL-32 500 Hz CW tilter {1st IF)..... 99.50
FL-63 250 Hz CW hlter {1st [F)..... 4850
F1-52A 500 Hz CW filter (2nd IF)...  96.50 89
FL-53A 250 Hz CW filter (2nd IF)... 9650 89%
F1-33 AMfilter....oooeveininn, 3150
FL-70 2.8 Khz wide SSB hiter ...... 46.50
HM-12 Hand microphone .......... 35.50
SM-6 Desk microphone ............ 38.00
CR-64 High stability reference xtal 56.00
RC-10 External frequency controller 3500
MB-18 Mobile mount......esvrsnn 1950

Options: 720/730,740/745:751  Regular SALE
PS-15 204 exiernal power supply..... $145.00 134%
EX-144 Adaptor for CF-1/PS-15.... K50

Order Toll Free: 1-800-558-0411

Options - continued Regular SALE
CF-1 Coofling fan for PS-15......... 45,00

EX-310 Vowe synth for 751, R-714 3995
$P-3 External hase station speaker ... 4950
Speaker/Phone patch - specity radio 13900 129%
BC-10A Memory back-up............. 8.50
EX-2 Relay box with marker .......... 34.00

AT-100 100w 8-band automatic ant tuner 349,00 3149
AT-500 500w 9-band automatic ant tuner 449,00 399%
AH-1 5.band mobie antenna w/tuner 289 00 259%
PS-30 Systems p/sw/cord, b-pin plug 259.95 233%
OPC Ophional cord, specity 2ord-pin -~ 550
GC-4 World clock.....voovvinvsnnnan, 9995 94%
HF linear amplifier Regular SALE
IC-2KL w/ps 160-15m soiid state amp 1795.00 1299

VHF/UHF base multi-miodes Regular SALE
1C-251A% 2m FM/SSB/CW transceiver $749.00 4999

*$50 Factory Rebate - until gone!
IG-551D 80 Watt 6m transceiver...... $699.00 5998

EX-106 FMophien.................. 125.00 112%
BC-10A Memory back-up .......... 850
SM-2 Electref desk microphone ... 39.00

IG-271H 100w 2m FM/SSB/CW xcvr 899.00 759%
PS-35 Internal power supply....... 160,00 144
PS-15 external power supply....... 149.00 134

CF-1 Cooling fan for PS-15......... 45.00
EX-144 PS-15/CF-1 fan adaptor 650
AG-25 Mast mtd GaSFET preamp 8495

IC-471H 75w 430-450 S38/CW/FM xcur 109%.00 989
P8-35 Internal power supply....... 160.00 144

PS-15 204 power supply........... 149.00 134
CF-1 Cooling tan tor PS-15 ,..... 4500
EX-144 PS-15/CF-1 fan adaplor 650

AG-35 Mast mounted preamp ...... B4.95

IC-27TA 25w Z2m FM/SSB/CW xovr... 659.00619%
PS-25 Internal power supply.......... 89.00 g9
AG-20/EX-338 2m preamplitier...,. 5695

IC-471A 25w 430-450 SSR/CW/FMxcwr 799 00 699
AG-1 Mast mounted 15dB preamp 89.00
PS-25 Internal power supply....... 99,00 89

Commnn gecessories for 271A/H and 471A/H

SM-6 Desk mitrophone...............

EX-310 Yoice sythesicer .............. 39.495
T8-32 CammSpec encode/decoder .., 5955

UT-15 Encoder/decoder intertace.., 1250
UT-158 UT-158 w/TS-32 installed .... 79.85

VHF/URHF mohbile multi-modes
1C-290H 25w 2m SSB/FM xcyr, TP mic 549,00 489
IC-490A 10w 430-440 SSB/FM/TWxcvr 649,00 579%%
VHF/UHF/1.2 GHz M Regular SALE
1C-220 10w 2m FM nen-digtal xcyr 290.00 249%
£X-199 Remate frequency selecter 3500
1C-278 Compact 25w Zm FMw/TTP mic  359.00 329
1€-27H Compact 45w 2m FMw/TTP mic  499.00 369
IC-37A Compact 25w 220 FM, TTP mic 449.00 359%
1C-478 Compact 25w 440 FM, TTP mic 469.00 419%
UT-16/EX-388 Voice synthesizer,.. 2995
1C-120 1w 1.2 GHz FM transceiver,,,, 499.00 449%
ML-12 10w amplifier.......o.oneen 339.00 299
bm porfable Regular SALE
1C-505 3710w 6m port. SSB/CW xcvr $449.00 399

BP-10 Internal Micad battery pack 7950
BP-15 ACcharger............covs. 1250
EX-248 FMunii......... ... 44950
LC-10 Leather case ................ 3495
$P-4 Remote speaker.............. 2495

Hand=held Transceivers

Deluxe models Regular SALE
{C-02AT for 2m........ 9,00 299%
IC-04AT for 440 MHz 37900 339%

Standard models Regular SALE
1C-2A tor 2m ...uuves 23950 189%
IC-2AT with TTP, ...... 269,50 199%
IC-3AT 220 MHz, TTP 299.95 239%

IC-4AT 44D MHz, TTP 793.95 239%

Accessories for Deluxe models Regular
BP-7 425mah/13.2V Nicad Pak - use BC-35 G750
BP-8 800mah/8.4V Nicad Pak - use BC-35.... 6250
BC-35 Drop in desk charger - all batteries ..... 69,00
BC-60 6-posifion garg charger, al} batts SAI.E 358, 95
BC-16U Wall charger - BPT/BPS............... 1000

Accessories for bath models Regular
BP-Z 425mah/7.2V Nicad Pak - use BC35, ..., 3950
BP-3 Exira Std. 250 mah/8.4V Nicad Pak ..... 29,50
BP-4 Alkaline battery case........c.veviiivivnnns 12,50
BP-5 425mah/10.8Y Nicad Pak - use BCIH 39.50
CA-2 Telescoping 2m antenna........cceeuvwene. 10.00
CA-b *h.wave talescoping 2m antenna,......... 18.95
FA-2 Extra Zm flexible znteana ,.....veeee..eees 1000
CP-1 Cig. hghter plug/card - BP3 or Dix......... 9.50
DG-1 DC operation pak for standard medels 17.50

LC-02AT Leather case tor Dix models w/BP-7/8  39.95
LC-2AT Leather case for standard models...... 3495
LC-1T Vinyl case tor standard medels ......... 17.95
LC-14 Vinyl case for Deluxe models w/BP-7/8 1795

RB-I Vinyl waterproct radio bag ................ 30,00

HH-3S Handheld shoulder strap .........cevv .. 1495 o
HM-9 Speaker microphong ...........ovevveveens 34.50 %
HS10 Boom micrephone/headset............... 19.50 §

HS-108A Vox unit for HS-10 (deluxe only) 19 50 :

HS-105B PTT unit tor HS-10.....ccoovvnnnnns 3
ML-1 2m 23w in/ 10w out amplifier...... SALE 79 95
ML-25 2m 2.3w (n 20w out amplifier..... SALE 179.95 3
$5-32M Commspec 32-tone encoder ......... . 2985

Shoartwave receivers Regular SALE j
R-71A 100 Khz-30 Mhz digital recaiver $799.00 6899

FL-32 500 Hz CW iilter............. 59.50
EX-310 Vorce synthesizer .......... 3945
RC-11 Wireless remote controller.., %2895
CR-64 High statulity oscillator xtal  56.00

R-70 100 Khz-30 Mhz digital recetver 74%.00 565%
£X-257 FMunit.......oeveneees 38.00
IC-7072 Transceive interface, 7204 11250 i
FL-44A SSB tilter {2nd IF).......... 159.00 144+ 3

FL-63 250 Hz CW hitter {Ist IP)..... £8.50
SP-3 External speaker ............. 49 50t
CK-70 (EX-299) 12v DC option..... 995
MB-12 Mobile mount............... 19.50

(iwustércard\)
e W
HOURS: Mon. thru Fri. 9-5:30; Sat 9-3§

Milwaukee WATS line 1-800-558-0411 answered §
evenings until 8:00 pm Moenday thru Thursday §

Please use WATS line for Placing Orders
for other information, efc. please use Regular ling

e

In Wisconsin (oulside Mlilwaukes Metro Area)

1-800-242-5195

AMATEUR ELECTRONIGC SUPPLY .2

4828 W. Fond du Lac Avenue; Milwaukee, WI 53216 - Phone (414) 442-4200

AES BRANCH STORES

WIGKLIFFE, Ohio 44092
28940 Euclid Avenue
Phone (216) 585-7388

Ohic WATS 1-800-362-0290

Quiside 1_80)0-321-3594

ORLANDO, Fla. 32803
621 Commonwealth Ave.
Phone (305) 894-3238
Fla. WATS 1-800-432-9424

Qutside 1_g0y).397-1917

1898 Drew Street
Phone (813) 461-4267
No In-State WATS

No Nationwide WATS

GLEARWATER, Fla. 33575 LAS VEGAS, Nev. 89106

1072 N, Rancho Drive

Phone (702) 647-3114
No In-State WATS

gutside 1_200-634-6227 15 min. from O’Hare!

Associate Store
CHICAGO, Nlinois 60630
ERICKSON COMMUNICATIONS

5456 N, Milwaukee Avenue
Phone (312) 631-5181
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WORLD WIDE AMATEUR RADIO SINCE 1950 Los P i21 2-925-7000
Your one source for all Radio Equipment! _ /York recios Mas Bajos en Nueva

2517 KITTY SAYS: WE ARE NOW OPEN 7 DAYS A WEEK.
,m3 Saturday & Sunday 10 to 5 P.M.

ke Monday-Friday 9 to 6:30 PM Thurs. to 8 PM
Come to Barry’s for the best buys in town.

ONV Safety il g
belts-in stock n [f'c”om
IC-R71A, IC-751, IC745, IC2TAM, IC-3TA
ICA7A, IC2T1AM, IC2K], 1C-4T1AM

§ WESHIP wonmwms
Barrq EIeCtlonlcs corp For the best buys in.town call:

ing in the Nev.;.' Year
With the best of Barry's New Gear

KENWOOD.

FT-ONE, FT1-980, FT-757GX
FT-726R, FT-77,New 2-meter ¢oming

FLUKE 77

il stocked vaesu ICOM Land-Mahile HIT
ET-203/103F IC2AT  Midiand/Standard

ET-2 ICO2AT Wlison Mini-Cam 1t
e [C-O4AT 'Taesu FTC.2203, FT-4703

lcom 1C-M12 (Marine} M700
Tampo M-1

R-600, F-1000, R-2000, TS-G30S/AT, FTC-1903
TS 4308, TR2600A/3500, TR 7850, .
TW-4000A. Kenwood Setvice/Re-
pair. TH-21AT, TH-41AT, TM-211A/

411A & TS-T11AB11A @

ROCKWELL/COLLINS
KWM-380 ]
VoCom/Mirage/Daiwa Large inventory of G
Tokyo Hy-Power  Saxton Wire & Cabie

DRAKE, EARTH SATELLITE
STATION, ESS-2250, ESR-24.

Transceivers |

Nye-MB5 3 Kilowatt Tuner

SANTEC
Ampliiers AMERITRON AUTHORIZED DEALER o ab2IP
Antennas IN STOCK ET ST-1421UP
0 ST-442UP
HT-7

ALPHA AMPLIFIERS

Camputer interfaces Hepeaters Stocked: 900, 981, 941G, & 941D 2000 A,

stocked: MFJ-1224 Spectrum Communications HAM MasterTa

apes— NES
AEACP-1,PKT-1.DR.DX Yaesy FTR2410, Wilson Bota o VHS Tapes AR
Phillystran Authorized 1COM IC-RP 3010 (440 MHz) ;

3 : A7 D RS TR Ty gy Py T Tt
B T T R A L e Ly VR Py ¥ L R R T )

. Distributor ICOM IC-RP 1210 (1.2 GHz) DIGITAL JBC soidering fine in stock.
(MICROLOG-AIR |, Air Disk Complete Butternut Antenna 2‘3’5‘2322" :
‘ KANTRONICS inventory In Stock! Trionyw-
UTU, Interface Il, Chalienger = Modet TR-1000
Heil microphones & 0-B00 Mz
EIMAC equalizers in stock . ey, Enainoaring

3-5002

£72B, 6JSBC Long-ranga Wireless

g {OBYZA & Telephone for export in stock - ' oo

P IS : i : W inT

¥ 4-400A , BENCHER PADDLES, | _ o e, and £

3 i BALUNS, AUDIO FILTERS,! : & ! . Rﬁtersdwcillil bet .
3 rect tof

M STOCK voup%eFlEE of -|
Fox-Tango Filters : i

shipping cost. X e
'LUNAR PREAMPS STOCKED 2591 HT, Corsairs stocked

MAIL ALL ORDERS TO BARRY ELECTRONICS CORP., 512 BROADWAY, NEW YORK CITY, NY 10012.

]|

: H LARGEST STOCKING HAM DEALER Wa Stock: AEA, ARRL, Alpha, Ameco, Antenna Specialists, Astatic, Astron,
New York City's . oieTc REPAIR LAB ON Eaewses B & K. B & W, Bencher, Bird, Eulternut, CDE, CES, Collins, Communications
‘ | M Spec. Connectors, Covercraft. Cublc (3wan), Cushcraﬂ, Daiwa, Digimax,

seANL

Tri-Ex Towers

AR

AEA 144 MHz
AEA 440 MHz
ANTENNAS

1] L 1] Drake, ETO (Alpha), Eimac, Encomm, Hell-Sound, Henry, Hustler (Newtronics),
Aqul Se Habla Espanol Commarcial Equipment | Hy-Gain, lcom, KN Kantronics, Laraer, MCM (Daiwa), MFd,J W, Miller, Minl:
BARRY INTERNATIONAL TELEX 12-7670 Storked; 1COM, MAXON, | Products, Mirage, Newtronics, Nye Viking, Palomar, RF Products, Radlo
TOP TRADES GIVEN ON USED EQUIPMENT | Midiand, Standard, wit. | aimateur, Calipock, Bobol, Bociuel, d‘i:’;i:!ﬁf;é?n‘r”? e
%%“gg;;ﬁg?{gﬁ”- to 630 P.M. fnc’:;\i: |;e:|"i"ﬁ:ﬁ° oonsy | Yaesu Ham Igmzl Commeg:;ail HndDio:, Voc'::om. Vllbr‘cp!ex, Cuéﬂs. Trl-Ex,CWact:Im
A ‘. Duplexers, Reapeaters, Phelps Dodge, Fanon Inlercoms, Scanners, Crystals,
Saturday & Sunday 10 A.M. to 5 P.M. (Free Parkin nesses, Clvll Defense,
o stc. Portablas, mobiles, | Fadlo Publications.
AUTHORIZED DISTS. MCKAY DYMEK FOR | bases, repeuters...
SHORTWAVE ANTENNAS & RECEIVERS. WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS
IRT/ILEX-*Spring S§t. Station" DEALER INQUIRIES INVITED. PHONE IN YOUR ORDER & BE REIMBURSED.
Subways: BMT-“Prince 5t. Station” COMMERCIAL RADIOS stocked & serviced on premises.

IND-“F" Train-Bwy, Station”

X Amateur Radio Courses Given On Our Premises, Call
Bus: Broadway #6 to Spring St.

Path—gth Stith Ave. Station. Export Orders Shipped Immediately. TELEX 12.7670




DELIVERS
RELIABLE

ALL BAND HF
PERFORMANCE

Husher's new &-BTV six-
band trap verticai fixed
station antenna offers
all band operation

with unmatched cor-
vanience. The 4-BTvV

ATEENN A MPEDAMCE
MATCHING NETWGRE

offers 10, 15, 20, 30,
40, and 75/8C meter
! co?{er?%e uéﬁhl c?‘r?m-
251 AUIOMATIC USLEBUTION CONTINUOUS MISH-BUTTON EASY GRIF callent banaw!
VERNIER DIAL vR ANTENMA, SELECTION  POWER MONITORING  CAPACTIOR SWITCH TUNING and low VSWR. Ifs
Discove: this durably built, teatura packed M3V QTHER NYE VIKING PRODUCTS: dUer'e Ii'leQ.VV
MB-V : i Sueeisiame | Son el S Sonshction wi
B valua angineered io do the job ovar wide operel and Memoty Kevars.  rhone

1ing nanges.  Comy Fatches  ZKW Low Pass Fiter f[berglqss 1'r0p
Aotamche W ad Poy A
NYE VIKING e ol ,;?ﬂf:'ffi Mére;. o E:;”dj i coe 3 forms and stain-
i 1 SO
:wo va,\g Cranres et o Facrat less stesl hard-
RU GGED 3Kw ot afies cataleg. ware efisures
) long reliability.
Maximize Power fransfer. halch Available of Leading Daalers. Thlri'y
your franamittar output inmpoadances
AN I ENNA T cimaost ory anfenna svster tor meter kits

frakimum  powsr  franster. WM. M
L] Netwo:k. Loy Pase P Nabwork tuning — 1510 GOMPANY (SO-MTK
A0MHz  Haawy duby, silver platad c:onhr\ucusw 1614-130th A NE for 4-B
SEnabio eatics with 253 oy i Tk i ;enues nd 5
warapie copacilor nd 15.000¢ switch selectad fived cc: Bellevue. WA 3 al -BTV
pantos onoutput sda. Tunesdg to 2000ohmantennas Also 1208) 454- ti524 are also

luvidas harmonic suporession.

Autemnctic $WR. Hands hee mataing of 42 No rasal or

calbrahon needsd hnumhw ot malter — 300 or 3000

watls Egsy [0 read 24 racessad. backlighted maters show

SR and powar continuaush

Antenna Swich, Newll PUSH-BUTTON cinfenna swilching to 4

cihlennos (4 codx singte wiie andd twinlead) Tuner bypass

o brst coax engtput. e designed this ragged switch to

hendle the power

KW Balun, Tdfilor wound, iple core toreld gives balanced

ciilpuat 1o hwin feaders from 200 1o 4000 shms and

urbalanced output down 1o 20 ehms.

Model Cplions. MBIV-DT includes <l MB-V fecturas lass I
«ntenng switch and boiun  MA-TV-02 I8 ientical o MB-IV-01

with the addition of a double cons balun | |

available,

—  NOW FULL BREAK-IN )
WITH ANY AMPLIFIER

IF YOU OWN ONE OF THE NEW FULL BREAK-IN
QSK TRANSCEIVERS
YOU NEED A GSK 1500

FEATURES:

& Ultra high speed PIN diode switching

& Rated 1500 watts output CW @ 40 WPM inta 50 DHM load.

® No modifications needed to either your transceiver or amplifier,

& Totally silent ... No clicking relays.

® Compatible with any linear amplifier . ., Even Homebrew.

& Installs in minutes with only 2 additional coax cables [RGB) and 2 additional

shielded leads with phono plugs. {Not supptied).

Includas a custom built continuous duty power supply. STILL THE STANDARD OF PERFORMANCE
90 Day limited warranty, )

® Fully automatic bandswitching from 1.8 to 30 MHZ,
] e Designed and manufactured In US.A. Don't miss our 30 mefer excitement.
® Parmits high power AMTOR with your amplifier, -
. HUSTLER
.

NEW LOW PRICE:
UNIVERSAL AMATEUR RADIO, INC. oo o e
$299 Rﬁ CONTACT - RALPHRICKETT Kissimmes, Florida 32741

Reynoldsburg, Ohio 43068

D] BT ORCE OFC

] PLUS SHIPPING
CRE14) 236.5008 - PHONE: (614) 886-4267 N —

January 1885 101



At high power a hot an- |
tenna rod is a sure sign that |
power is going to waste, At
lower power you're losing
the same percentage of en- ¢
ergy, but the dissipationis !

conductivity. Thin lavers
of nickel and chrome pro-
tect the copper from cor-
rosion and provide a sleek
finish, without hindering

: performance.
so rapid you can't feel the So whether you're calling
heat. That's why it’s impor- for fun, or calling for help,
tant to know the cold facts you can depend on Larsen
about Larsen antennas. antennas and our no-

Our exclusive Kilrod® nonsense warranty to de-
whip minimizes RF loss liver a strong, clear signal...
regardless of the watts instead of a lot of hot air.
applied, so you can talk

farther. [t stays cool to the
touch even at high power.

The stainless steel rod
is first plated with nickel,
then with copper for high

()
rsen Antennas

The Amateur’s Professional”

See your favorite amateur dealer or write for a free amateur catalog.

Shown in cutaway: Top
plating of chrome. Inner
platings of nickel, copper
and riickel over stainless
steel rod. (Lavers not
drawn to scale.)

N USA; Larsen Eleclconics, Ing IN CANADA Canadizn | arsen Eisctronics, Lid
11611 N E 50th Awa PO Box 1739 ZBAE 1th Ave Unit 101
vancouver, WA 93668 Vancouver, B.C Y& 204
SHIB-HIFRIR G04-872-8517

| ARSEN® KULROL® ANC KLLDUCKIE® ARE REGISTERED THADEMARKS (F LARSEN ELECTHONICS ING

102 05

phone - sassions 88, QNI 2344, QTC 508; CW Nets - sps-
sions 50, QN 208, o“rcsz, TTY - sossions 30, QNI251
QTC 13.'Tha CW Net Honor Roll for this time s K3IME
N4JBP and W3DDK. Gungrats to them 1or tha flns aftort.
EPL: WOFZW KA4RSC., ic: Wi Pﬁscz
W4DDK 102 mwwnas KAWOP 80, wav(rx:-u NVAZ
43, WAMRT 35, Wi B 24, WAPFP 24, NN4S 23, KaJGW
15, KE4LS 12 'KI4V PSN 1 waivpo a, mKQx 7,
WAEWR & -iumwa wm U5, NAKQX 4, WATYV 3
{Sept.) W4‘Mﬁn 9, NAKGX 4, (Augj WAMRD 41,

GREAT LAKES DIVISION
KENTUCKY: &I ackson, KA4GFU — GEC: WA4AJAV,
STM: KA4BCM, 'TESTS All clUbs pieasa inform the STM
of tast dates for pyblicatjon hars. Nesd 4 month lead. Call
STM at 502 Bfortest dateln armation. Next tests:
Jan 2% Ow KA Feb., Evansville, N,
KAGKR & 810 b]y % daye "Listors 195t date.
EARTHQU KE "DES wlll haavl on Amateur Fia.diE
during disaster,” says D en Bun
units will be needed at all populalton camars in the
disaster ares, at staging areas {possibly Bowling Green
or Elizabethtown), at the disaster siie contro| center and
at Frankfort. A ¥.5 magnitude sarthquake ls expectad
within the next 25 years and will raquire ham operaiou
on duty 24 hours for a minimum of thres waaks. EC$.
to organize 4-man HEAVMHF equipped teams to baairliﬂed
into The disaster area — about 15 initially, then 15 more
for relief and another 10-plus within 8 hours. Submltgour
teams and their availabllity (2 hours ¢r § hours) to
For more information contact the 5TM about plans and
the SEC about teamns. This is sarlous business, Man
man lives wlil be at stake. Organize now and we'll wol
a details at the 1985 Hamieats. Tratlic: WAAJTE 204
KH 0.7.7 N4JLT KA4, BCM 81, WDLY] 58 KMSKV

38, W, wav 2 A 20, WK4D

I(4HOE 19 K4MH’L19 W 4PBf-'1 @Gpazxd

12, WAINDG 12, WA4YPQ 12, w u -

KA4YIV 8, wm?H

MICHIGAN; SM, James R, Se oY, WBIMTD. - ASM:
3B

WASDHE. S£C; ' WABEFK. 5TM: WDERHU. ACC: KBSR.
FIO KCSK. SGL NECNY, TC: GY. BM: KIBY,
Mot . TimelDay QNI Tic gasa Msr
MITN" 3 1900y 713 2-'1 AEIB
QMN* 3683 1800 Dy~ 885 WBUE
UPN* 3822 1700 Dy BBY ?S 35 WABSDHB
GLETN 3932 2100Dy 727 57 N waaax]
WSSBN 3935 1900 Dy 765 38 <3 ] WBBEYM
NN* 3722 1730Dy" — —~ —  KABTPX
MACS* 3953 Moy — — — KBLNE
VHF nats C? orts 718 19 BB WBCUP
"NTS neis o MN fate net s MNN late net,
MAGS Sn. 1300, Times local, A n. 3942, 1 o
ARRL tnfg net, Sn, 3853, 1500 Mi rafchorkshop,
3953, . 3442 i3 Mi HF emer. treq, Ilent Kays. with

deep regret: WBGP KBHHX KGEX KVEZ My oglea for
the missing data in the net summary, | have n my
“Gat em in on time* soa?box again, and ! tn.lst that thero
won't be any re aats on thia month's lapse. New officers
I‘or HiawathaA Marquatte): KEBZ, pres.; KABBTT, v. in
NJBH, secy.. wal C, treas. | am especiall leaaad’w i
one Ilne awatha’s Nov. news(atter; * arque
Co, EC holds [ perman tboard E%sitlun ™ If only all clubs
had thatqt ood Arapport I ses by th4 newslet-
ters | ge: hat many AF!RL a!flllated clubs tty lo promole
memkbarship by regul %pul ting out the financial advan-
ta?a lha club) of Ioln or ranewing through the ¢lub.
as far as | ut wa should be doing more.
L.et s point out aﬂ ol the ‘advan %‘hf League member-
at every posaible oppartunity, Tha tigures [ see are
aII tle dlsturbm thase days, to me at Isast. They should
bstoyou too eral 30 of several years, Mionce n
has 2 RAC that will ba recognized statewlde,
To lessen the chance of abuse that the [ast card sufferad
the form is ditferant. Controls are tighter and & bit of aft
fort is raquired for qualification. If you ara invalvad with
ARES/HACES and haven't heard abdut the naw card until
ask yaur EC, Tramc AFBY GUK% WBQHE 275
WAHDHB 97, WDSKGG 95, WhaoUo LPE %;x\l
WAsYMH 76 manch 73 WDBMJB?’O WBS r%
‘é”oésm‘évo?é 30, tdv%w LA Odp V25 %%%ng o wa‘?g%
wém X 19 WBaBHP 17, KI801 8, KazJu 132?{4&3 ;
BGUP ! 11, KABQVH 11, WRAW./Y 11, KBEQO 9, WEBBITT
K‘em \ NBEBN s. WBESIW 6, WETBP &, WBURM 3

QHIO; swi Jefitay A, Maass, KBND — ASM: KERJ, SEQ:
REAR. o i e R o A KRR BYR
gaamu OQIRF: ABEI, PIG & sGl: NeCVk

413 218 @2

1

BNFI 480 248 41 1800
BSSN 417 w2 @ 1918
QNN 139 4 27 1830 A
OSN M2 13g 31 1818 34877
OSSBN 2401 84 151 éD? 895515' 39725

BN 121 37 31 08468 35

23 21 50,

MN 0 3 £l
1 appraciate the many axpressions of good wishes re-
<eived when | assumad the dutles of SMIE plan to be very
active, and hope to dg Justige to lverv tough job, Thanks
ta mv predecassor Allan Severson, for his ex-
&m laryiouryeamo‘l‘sewlcetcAmmaurHad’lc;&ndtothe
Ohio Sactlon. Thanks alsa 1g Jer J)encar QZ, who
Is stegging down ag Section Traffic and whose
ded|cation to the NTS has been un laudging ﬁnw aectlnn
Iaadersh[p lppclln!rrlea'ttl are as note lcome
ta new sec lon-lavel Ieadershlp aﬁpolnteas. WB MZZ
KFEaJ Than e continuing KBAN
K3US and KBBMU epom frorn me Simulated Emergan-
cy Test are bsﬂl o arriva: more later. We did nola
that It was dif cult to get traffic passed Into two !
matropolltan aroas -- Dayton and Cinclanati! Wi
roports that DARA will turn gver its large pool of Voluntear
Examiners 1o the AHHL VECC% gram, effectlve Jan. 7.
Thanks to DARA and its VEC an'Judy Frye, KG&P
for their axcellant support of ﬂm program i 1t$ Infanc yi
Regent upgradas are too numerous to mention hera: | have
& list of over 25 this manth glaaned from the pa%es of
ae\ﬁ:slattam recelvgd' ll:erh?ps'thitsi Is ?qne rm:ul'ti { our
aying more o unlligs for testing. New ntees:
IBARG/TRE SRR e Res & Bngratlgalll ) am saddened
to note the passh‘tg of K8HD VOA,
Area Repeater Council is schaduled to moet Janu.
rfy repaatar £lub should ?Ian to send representa ion
CEDF at 4 detalls. Make a resoly-
tlon for 1985 1o racrult two new amateurs, and to recruit
two more membars for YOUR ARRL(
Local Nets GNt QTG Sess.
ALERT 6 10 5




Amp Supply

WARRANTY: 2 YEARS!

SUPER PRODUCTS + SUPER WARRANTY

SATISFAGTION
SATISFAGTION

SATISFAGTION

SATISFACTION
SATISFAGTION

“TURBO CHARGE YOUR STATION WITH AMP SUPPLY”

As founder and president of Amp Supply Co., I know vou'll be satisfied with our
fabulous amateur radio praducts. I will only manufacture products I personally
would use on the air. All Amp Supply Products now carry a full 2 years warranty
against manufacturing defects or parts failure. (tubes are warranted by the original
manufacturer) If you are dissatisfied write to me and I'll refund or replace your
product within 10 days of purchase from Amp Supply Co. We want vou to enjoy

Ham Radio with Amp Supply Products.

73 DENNY KS8KXK

LA-1000A 1200 WATT AMPLIFIER

LA-1000A

The LA-10004 is a portable kilowatt now covering
160-15 meters, Typical drive requirement is 100 watts
PEP yielding 1200 walts PEP SSB 800 watts W, The
compact linear wuses four 6MJ6 tubes, has a tuned
inputand QSK builtin and comes in an attractive grav-
on-gray finish,

This ts a super linear for all purposes, the LLA-1000
excelled during the Heard Island DX pedition with
over 30,000 contacts, The rugged design lends itself
to contlnual use during contests and users are even
rinning it on RTTY at 500 watts input.

LAAI000A ....ovveniinnnnnnns $445.50*

AT-1200

The AT-1200 antenna tuner is the perfect companion
for the LA-1000A ar any amplifier running up to 1200
watts input. ltcovers 1.8to 30 MHz, has anantenna se-
lector switch for 3 coax positions and 1 iong wire or

THE NEW NO TUNE — LA-1000-NT

N

Maore contacts, eliminate tune-up time, and less tuna-
up interference are yours with the NEW LA-1000-NT.
The NO TUNE LA-1000 offers full coverage of the
160-15 meter amateur bands. A powerful 1200 watts
PEP input and 800 watt BC input is the power rating of
the LA-1000-NT. As with all Amp Supply Amplifiers, the
NQO TUNE LA-1000 features QSK, tull break-in CW.
Computerizad CW and Keyboard Cperators will iove
conversation-like full break-in (QSK) CW.

If you desire a compact killowatt ampilifier that neads
no tuning and you have & transteiver capable of de-
livering 100 watts PEP—The LA-1000-NT is the perfect
addition to your radio stationl!

LA-1000NT No Tuneup ....... $529.50*

AIM-1™ Major Antenna hreak through!
The AIM-1 is an antenna impedance matching net-
wark for randam, lang wire or loop antennas. It pro-
vides continuous coverage from 500 KHz - 30 MMz, is
complately autormatic, no knobs to turn or coils to tap.
Installation is simple: hook on wire antenna, ground,
coax cable to station and balancing module at oppo-
siter grd of wire. The antenna is ready for transmission
from 1.8 - 30 MHz at up to 3KW PEP
* SWR max 2:1. 1 51 average
* wire lengths should be 1/2 wave on lowest
frequency tor maximum efficiency.
* inverted V, inverted L, romblc, random wire or
loop antennas

NOW AVAILABLE
as a no tune amplifier

LK500ZA 2.5 KW AMPLIFIER

The all new Amp Supply LK-500ZA 2.5 KW Input

Amplifier is the right amplifier, with the right features

at the right price. The LK-8002A comes completely

assembled and covers 180-15 meters. Two Eimag

3-5002 triodes in grounded grid are featured with a

dual coaling system, one for the power supply and the

ather ¢ooling the 3-500's. There's only one 2.5 KW

amplitier with a pair of 3-500Z tubes in the world that

sells far under $200.00.

The Amp Supply LK-500Z!

2.5 KW SSE PEP Input: 1500 Qutput

1.5 KW Input CW 900 Qutput

1 KW S8TV, RTTY iInput: 600 Output

QSK Fulf Break-in CW

9" Hx 15" W x 15" D

117/234 AC 50/60 Hz

New improved Bridge Pawer Supply

with Computer Grade Electrolytics

1500 Watt Output with Hipersil Transtormer
L T = -

Interior view of LK-500ZA with
“Peter Dahl" Hipersil Transformer

balanced feedline, anda built in SWR bridge and metei * weatherproaf ® 2 year warranty Wired and Tesle'al(.-.s.q(?‘zf _______ $899.00*
AT1200 ........... . e $189.50 AIMST 31 39.50" 1500 Watt Output
ith 130’ antenna wire and insulators $149.50* All Mode with Hipersil Transformer . $1099.50*
BL-1500 9:1 5KW Balun .......... $29.50* W pers 5 . .
Stranded Ant. Wire $.08 ft. LK500-NT No Tune Version... $1499.50*
SAS-1 Slaper Antennia System 30, 40, 80, 160 Meters . ... ..vvv'vev.. § 99.50° Amp Supp[y Co,
AEX-1 33" Self-supporting Vertical Antenna .....vvvr v rnrnerss $ 89.50* 2071 MIDWAY DEIVE A
APC-1 Phasing Centrol System for verticals ardipoles ..........,.. $109.50* > i PO. BOX 421 @
A-132-5 Shiefded Balanced feed line 5 KWPEP ... . ... 0 $.24 per foot o

"POSTPAID CONTINENTAL USA.

TWINSBURG. OHIO 44087
216—425-2010 TLX 980131 WDMR

COMPLETE PARTS INVENTORY—INCLUDING PARTS FOR ANY AMPLIFIER 0% TUNER—SEND FOR A GATALOG TODAY.




RSGB PUBLICATIONS
0O RSGE RADIO COMMUNICATIONS

HANDBOOK 5th £d. $22.00
O VHF-UHF MANUAL $17.50
0O TELEPRINTER HANDBOOK

Covers mechanical teleprinters $21.00
O TEST EQUIPMENT $11.00

0O HF ANTENNAS for all LOCATIONS
$12.00

THE 1985 RADIO AMATEUR'S HAND- 0 AMATEUR RAMO OPERATING MANUAL

BOOK $10.00
0 SOFT COVER 0 CLOTH BOUND 1 MICROWAVE NEWSLETTER TECHNICAL
$15.00 US. $22.50 U.8. COLLECTION $10,00
$£16.00 Canada and $24.00 Canada
elsewhere and elsewhere
£1 TUNE IN THE WORLD WITH HAM RA-
DIQ. §8.50 BUMPER STICKERS $2.00 each

OO ARRL ANTENNA ANTHOLOGY

$54.00 US, $4.50 Elsewhere

ARRL ANTENNA BOOK
O SOFT COVER 0O CLOTHBOUND
$8.00 US. 51250 U.5.

$8.50 Elsewhere

O ARRL Amateur Radio Call Directory. U.S,
listings $15.75 U.5., $19.75 Elsewhere.
[dName index O Geographical index
Either index is $25 U1.S., $28.50 Elsewhere
£ Call Directory and one index {specify)
$36.50 U.S., $44 Elsewhere

O Call Directory and both indexes $50U.S.

$61.00 Elsewhere

O ARRL CODE KIT $8.00

O THE FCC RULE BOOK A guide to the regu-
lations. $3.00 U.8., $3.50 Elsewhere

O FiIFTY YEARS OF ARRL $4.00

£ FM AND REPEATERS FOR THE RADIO
AMATEUR $5.00 U.S., $5.50 Elsewhere

O HINTS AND KINKS Vol Xl The best from
QST. $4.00 U.S., $4.50 Elsewhere

[3 LICENSE MANUAL $4.00U.S,,
$4.50 Elsewhere

O “Amateur Radio - A National Resource”
O "Amateur Radio - One Worid, One Lan-
quage”

CODE PRACTICE TAPES each $5.00

$13.50 Elsewhers [0 30 minutes of 5 wpm and 30 minutes of 7.5

wpm on one standard cassette.”

O 30 minutes of 10 wpm and 30 minutes of 13
wpm on one standard cassette.”

O 30 minutes of 15 wpm and 30 minutes of 20
wpm on one standard cassette.
*Same as the tapes provided in the
CODE KIT.

» COMPUTER NETWORKING CONFERENCE

PROCEEDINGS

O FIRST $8.00

O SECOND $9.00

O THIRD §10.00

1 DXCC LIST $1.00

THE ARRL FLAG

O 3" x 5' ¢loth flag $21.00
Pin $2.50

O License Plate $5.00

0 Cloth Patch $5,00

0O HOLA CQ Learn to communicate with
Spanish-speaking amateurs. Cassette and
18 page text. $7.00

O OSCARLOCATOR$8.501U.5,$9 50 elsewhere.  Amateur Radio Emergancy Service

[0 RADIO FREQUENCY INTERFERENCE
$3.00 U.8,, $3.50 Elsewhere

[0 1884 REPEATER DIRECTORY $2.00

O THE SATELLITE EXPERIMENTER'S
HANDBOOK, $10U.S,, $11 Elsewhere

0O SOLID 8TATE DESIGN FOR THE RADIO
AMATEUR $7.00 U.8., $8.00 Elsewhere

£ 200 METERS & DOWN $4.00

1 UNDERSTANDING AMATEUR RADIO
$5.00 U.S., $5.50 Elsewhere

{0 WEEKEND PRQJECTS FOR THE RA-
DIC AMATEUR Easy to build projects
from QST $3.00 U.S., $3.50 Elsewhere

PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE,

ALLOW 3-4 WEEKS FOR DELIVERY.

Specify color: Red, White and Biue or Black

and Gold

[ Sticker 2/50.50
0 Decal 5/$1.00
O Patch $2.50
O Member or Life Member Decal 2/80.50
CLOTH PATCHES (washable)

0 3" League Diamond $1.00
L1 5% League Diamond $2.00

O Life Membership for 3" League Diamond
Patch $1.00
O Life Membership for 5” League Diantond
Patch $1.25
O Rubber Stamp $2.00

MEMBERSHIP PINS

O Membership $2.50
O League Appointee . —emcccnurce 5250
Title
LEAGUE EMBLEM CHARM
00 Membership $2.50
0 Leagus Appointee $2.50
Title
O 14" x 18" LEAGUE EMBLEM BANNER
£7.50

O Replacement Pin for Life Members $2.50
[0 LIFE MEMBERSHIP PLAQUE (forreplace-

ment—allow 8 wks. delivery) $25.00

LOG BOOKS
O 8% x 11 Spiral $1.75U.8,
$2.50 Elsewhere

[3 Mini Log 4 x & $1.00 U.8., $1.50 Elsawhere
O 3-hole Loose Leaf 96 8% x 11 sheets $3.00

MAPS
{J 1.8, Call Area: $3.00
O World Map $4.50
O Grid Locator $1.00
8 Polar (for OSCAR) $1.00
O MESSAGE DELIVERY CARDS

10for $0.50
MESSAGE PADS 70 sheets each
[0 SINGLE PAD $1.00
03 PADS $2.50
SMITH CHARTS®
¥ Standard (set of 5 sheets) $1.00
3 Expanded (set of 5 sheets) $1.00

00 ANTENNA PATTERN WORKSHEETS

100 8% x 11 sheets $3.00
O MEMBER'S STATIONERY
100 8% x 11 sheets $3.00
QST BINDERS
0 6% x 9% (U3, and Canada only) $6.00
B 8% x 11 {U.8. and Canada cniy) £7.00
0 Blue Tie $12.00
[ Maroon Tie $12.00
0 SCARF $6.00
AMATEUR RADIO IN SPACE:
0O 3" Cloth Patch $3.00
O 3" Stickers 2 for $1.00
Video Tape: “Amateur Radio's
Newest Frontier”
3 VHS format $25.00
O U-matic $35.00
AX25 AMATEUR PACKET RADIO
LINK LAYER PROTOCOL
$8.00 In L1.5., $9.00 in Canada and elsewhere.
MEMBERSHIP
O ARRL see page 3.
3 RSGE with subscription to
Radie Communication for
one year $23.00

PAYMENT MUST BE IN U.8. FUNDS

$1.00 PER TITLE FOR POSTAGE AND HANDLING ON ORDERS UNDER $10.00.

( )} Paymentenclosad Charge to my: ( ) MasterCard { ) VISA { ) American Express
Acct. # Good from Goodto
Mastercard bank #
Date Signature (charge orders only)
Name {Callsign)
Address
City State/Prov Zip/PC

Have you fully completed your order form? Is your check {which must be drawn on a U.S. bank) signed or charge number indicated?

THE AMERICAN RADIO RELAY LEAGUE

104 (1108

225 MAIN ST., NEWINGTON, CT 06111
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| convinced my club to buy a repeater controller from ACC and I'm glad { did.

The group | belong to was looking 1o upgrade our system
and | was the one asked to investigate. Of course, we've
always been the best in our area but we needed more.
We needed a system that was reliable, easy to interface,
cost-effective, and something that would free up the
technical committee for more interesting projects than
just keeping the equipment running.

Everyone in the club put a few bucks into the pot and it
was ourst

We really use the features like the scheduler, remote
programming {from an HT, over the phone, or via a
computer terminal), informative voice messages and
courtesy tones, telemetry, remote bases, and the most
sophisticated autopatch ever designied for amateur use.

advanced
compuier
conirols, inc.

10816 Northridge Square e Cuperting, CA 85014

Ot course, the controller is state-of-the-art, commercial
quality, and built to last. Workmanship so solid even the
military uses them.

What impressed me even more, though, is the support
we get from the staff at ACC — both before and after the
sale. And they protect our investment through simple
plug-ir software up grades . .. new features and capabilities
that keep our ¢lub on top.

i feet good about recommending the Advanced Computer
Controls' fine of repeater confrollers. After all, it's my
cluly's money that was spent and my reputation that
was on the line.

Call or write for detailed specifications. on the RC-850 and RC-85
Repeater Controllers.

[408) 745-8330
January 1985 105
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23 % *Denctes saction net, a]l tlmas m'a local plaaaa try and
Yl hal outb’ychec ng ih whenever posaible, Harry Laraner,
A (PR Toinde cfhade B AR s oy e
5 PG A pu tagh ARC 'had WA2DMF, Vice DIr. Hudsdn Div. as a
speaker at their Sept mogting. Radio. Ceniral‘l new rptr
s on lhe air, on 444525248525 wi PL 2A access.
N2BGP is the EG for the Bronx, and |s ng f
membars tnr ARES, Art also ?artlclpated In :ha 1ndlan
Point Emergen SIrenTesL it Is with des

] r%grat that wa
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- - se: up a statlan at Govermor's I=land 984 Boy
Jamhuraa on the Air, One of tha h htl WS &

hli

QS h K2BSA, Headquarters in D 'iF oikco

A state of the art AMTOR converter at a reason- VHE Netis noaing on Bunce v &t S |
Suggested 5 X ta help alleviate the waekend bq[ldupo raﬁlc Motro tex
able price. hay a computerized Swep “n" Shop Remocte Bulletin
List Price Board System (HBBS), it canbeaocessed 300 or 1200
. baud by dlatlng 201-367-2858, hit & return or two and then
Features: Ians\.\lrer 1heEquesllona the s!slt‘gm is up!mg:t 1900 to 0700
f ocal 0 are proud to announce
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it - : 1ng forthefollowlnotubetypas T116, 7717, 884 and 6D4,
¢ TTL & BS-232 level interface g:! can aporcan donale anythinge(sa contact Lloyd,
i ations wha hetped with the
* Interfaces between E"OSt transceivers and NYC Maraihun and halpady:o provide comnﬁ?nlgntlnns
ASCII or Baudot terminals Remembaer, if you are an OO, you must have camplated

the Val. Monitor axam l\ren 7 your appalnt.
A Kz YROEE
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INFO-TEGH) ~oocrooe- Beh I T e
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Motorize Your Tower With Our Electric Hoist/Winch has sat guits a record of 36 vears as a member
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* IN USE ON £ Z WaY, HEIGHTS, TRI,EX. TRISTAD, Gan ygu lmagine ‘he qua%stlt:}”os tel';ff%g #&J?'la;vﬁand?:gl
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118 ROSEDALE RD., YONKERS, N.Y. 10710 Tel. 14) 77’-4"2 sent and they heard W2GH ational President of the

QCWA. New Providence ARG is working to develop an




Inter-club VE pro&ram which will make possible monthly
ficonss exams able 1o amateurs in the area. The desire
istonave s relgmal‘ly scheduled Saturday each month for
the axams. d you know that the Hoimdat ARC rung a
450-Mi lpe ar? The repeator is located on the root of
Relt sts Hotmdel and has a fairly gopd covarage
esgacla.lly {0 the south and west. lis frequenc¥
44.3.125/448.12b with no fones required to access it, This
Info courtssy JSARS. Naw Providance ARC re arts the
tollowin alactlun rasuits: WA2KRZ, pra 200G, v
GR, secy, Neptune ARC's latasi

newslelter 1Ists alf the weaklﬁ mestings for the next two
months and has a complete (isting of club membarship.
A great idea for each club's annual newsletter. Fort Mon-
mouth ARG is presently holding a Novice course under
the guidance of KD2CE. Attention all clubs in NNJ
PLEASE try to get your plans for any courses to ba offare
to ms at least kwo months in advarice of starting date, I‘t:l
tke to provide the amateur community with notices far
enou?h in advance so that thosa Interestad in upgrading
can plan ahead. BARA is hoiding its officer's ¢l ec!lons.

andy, N has plannedt @ Fifth Annual BAHA In-
nar to ha held at tho Qld Hook Inn. The Jersey Shora
GChaverim cno ey all en!nyﬂd hearing Wesmnk'
hlslory ol 4 ave They also adwse at they meet
on the Alialre ragceaterHtQPM 145.1
AA has a top-notch newslattar called T.'re Uplink.
ware active in a disaster drill whare 11 mscue squads an
& fira companies throughout Hunterdaon Co. iciﬁated
Llhops you have all had a Men* Christmas and a_F§1y

annukah. Tratfic: N2X 313
75, W2RRX 59, W % % 385
PH 42, WaUH 19 KDzBEe( 0 uwzn 103 Auggg
wz%i mo (June] KB2WI 48 arch]
MIDWEST DlVlSlON
VWY, STM:

1OWA: 5M, Bob M Tay, KOCY C: WAL
O R A IO Kaazh. St AKEQ. TC:
KADAS, BM KBIIH Hops everyone had a good hollday
4aason. We expect to hear a lot of new rigs on the air now.
NMs and EGs should have their annual reports in by now!
Con ra:s to NBFOY for upjg lng to Advanced, A naw
ater up and running ol Bwunz own to
all. Tha owa Q5| Party satsdfor March
for dotalls. WAAVYWYV racelved the lowa Contest Award for
1984, ¥f you reinlerested Paﬂicl?ate!n the CD partieg as
woll as’the Zerc D owa QS5Q parties, The
Waterloo club rovided communlcaﬂun for the Red Crosa
10K Run. CVARGC has purchased a new rig for the Red
Croas, Tha 35th Annual Operatlon Santa Claus was a auc-
cess in DSM, KARJYZ i3 another 100% ra F
thanks, Special recognition lo KCPl for hs axce"sni
leadershlp of the lowa Gode Net. NCEH is replacing him
NM, Packet radlu is swaaplng actoas lowa with demos
at Ft. Dodge and lowa City. Get invotvad
Nat Fra 8 uTG Day QNI QTG Sass,
5M Phonuﬂﬁ? 18.0:‘2330 M 2103 175 54
TLCN 00~ﬂ:‘04 R'IVF 368227 62

ICN s 13 7 P.M.ICST) 126 53 23
Congrats to PSHR reciplents NCOR KBGP and KARGOA
Tratlic: WESS 184, KEGP 164, wnm-'ws 89, WOYLS 88,
WARAI 0X, 62, WAJL 55, KOPI 54,
NESR 25 WEBAVW 41, KIBRE a4, KABIRG B2 KOCY 30,
Kcessg CAXL 25, WOHTP 24, EE 53 WHRIEL 18
%(D&M 12, KBﬂDZ 1éswseoAc 1% NEEFC 11, KABBTE

KANSAS: SM Robert M. Summers, KBEXF
off with the good news and hope we and befare any bad
hits the fanl New nat manager for the Central Stated Tral-
fic net (ol KANSAS Post flca Nat) is Btu Mitls, WﬂDE
4 Kangan at heart Effectiv madlalely Sundays

local time on 36 Fﬁ'T Y, the new Kansas telet vpe
net iz In swing those conﬂputers wo! !ng right and
check In for naws 1ramc ote, Nat ManaFar 18Jim
Altenate freg will be 7030 kidz. Owlngoo vacatlon tlma.

s wara not recalved 6 last manth
when ] Ia!‘t Nel acllvi KSBN 115@ 18; KW
9904‘7 303109;

ak! 52120, (Sept, KssN QNI 1064, Q?c 133 KPN
3971'6 KWNBGBE%P izmwuswm CSTN 1836/77: QKS
4/103; QKS-5S A3/50, WAKL reports & good SEI' this past
mnnlh and wlshes you all continued success in alf your
smergency communications afforts, We could be called
upon at ansurnornenl for assistance, 8 PHE AHED'II
Trallic K& PFRG 248, WeK 191,

FIF 180, W aoBK135 E12h,wm-|
75, KOBXF 73, w;acw 34, WoQ

o] 126, WEOYH 96
CaE e. an 7% ws#m m WBaZEN 70, WRARBO 14,
m KOGS 8, WECH. 6, mE 4.

MISSOURI SM, Ben s ih KOPCK_— u anden,

WHBKUW, who had been Migsourl SEC since Jan 1985
rasi ned the SEG posltion Oct, 15. Steve VoFt BRTOK
een ap olnte SEC. We are vary grateful for Don's
work in putting together a very actlve ARES program.
Steve is ookln orward to workin with the ARES
meambers In the Section. As of Oc Issourl has a new
Bullatln Manag 7. Wa are ha tpedy tn announce that Amn
Guptlll, WEBATEG has accep that pesition. All OBS
should'rg dporl to Ann at the first of each month. Anyone
In an OBS apppintment should contact Ann.,
Offlcers far 1985 gf the Kansas City ARG ara: WARITU,

ras, K fnem. se KﬂYL‘I’
Board (Hefmners, KIBA, WHRXD zf WEEKIA!

Staning Jan 24, the Heart of America AHC will ba con-
ducting Novica classes at Pann n Valley Community Col-
loge. The Haart of America Club also’recelved reco nI-
tion in Underline magazine, an area publication. WDE
been named net manager of the Central States Trafflc Nat
A new repaater assn. has been formad In northeast
Missourl. Known as the Mark Twaln Repeater Assn. itg
officers are KARILO, pres.; WORTY, v.p.; KABJQE, sacy.;
WABKGT, treas, The Mexico repeater has a naw frequen-
cy of 147 265, Saction clubs wera active n community pro-
lects the past month. The Indlan Foothl!ls Club providld
communlcaﬂons ‘of the Btate Comhusk n&? tast, Club
matnbars assisting were: NF wiliszi WBoSZH
WHBYG KeBVB W

BV UH
uperated 2 Speclal Event Station at Daniel Boons D: uys
. Charles and the Jeffersen Go ARC o eraie a
ecial event statlon near DaSoto the U5, Popu atio
nter. KTSY and | attancted the 5t, Paters ARC meeting
and presented thesl;s Aﬂlllatad Club Charteh:

MONI’MON2 62 339 192

A 674 110 KTSY
MTTN 23 103 35 KABPGN
HBN 23 332 24

KBDSQ
MEOW i W AN KBDSQ

The 51 Petars ARC‘

NRI gives you ALL the
training you'll need to repair
ALL microcomputers.

15M iz & Regiatared Tracemark
of internaiions! Business
Machina Corporation,

Epson fs & Reglsterad

When you've
learned the basics the NRI way,
you can troubleshoot the entire
microcomputer system—and
earn good money doing Hl

For the NRI-trained computer sarvice
technician, a down computer can mean higher
sarnings or even the opportunity to start a pro-
fitable business.

Whether the flaw is Int a circuit board, a disk
drive or a printer, everybody wants it fixed—fast,
The U.8. Department of Labor recently projected
that the number of computer sarvice jobs wil
double before 1995, Maedian earnings of fulltime
computer service technicians ars $430 per week.

The tralned computer techniclan can choose
between: working for a large corporation or an
Iindependent; making office calls or staying in the

shop; warking for a retailer or for a specialized ser-

vica firm—aven starting his own computer repair
business.

Tolal System Training from NR!

Az an NR| graduate, you'll be quailfied to fix
just about everything that can go wrong, for any
major brand of desktop microcomputer. Only a
person who knows and fully understands ali the
underlying fundamentals of microcomputers can
hope to be able to tackle all microcomputers, NRI
has known the need for thoroughly understanding
fundamentals since 1914,

McGraw-Hill Continuing Educaticn Center *i‘ﬂ
20016 Ml

3939 Wisconsin Avenue, Washington, DC
We'll give you tomomow.

CHECK GNE FREE CATALOS ONLY
[ Camputer Electronics with Microcomputers

[ Robotics & Industriat Controls
[ Color TV, Audio, and Video System Servicing
[ Eectronics Dusign Technology

{7 Digital Rlectromics

1 Communications Eléctranics
[ Industrial Electronics

{7 Basic Electronics

() Telephone Servicing

{1 Small Engine Servicing

NRI's training
Is hands-on train-
- ing. You get prac-

tical experience In writing

programs in BASIC, testing

and debugqmg systems. You'll learn how to install
an expansion board, how to troubleshaoot pesky
circuit flaws. Using NFlI's exclusive Discovery Lab®,
you'll perform over 60 experiments. You’[l leam how
to fix the disk drives and printers.

You learn at your conveniance, at your own
most comfortable pace. Without classroom pres-
sures, without rigid night-school schedules, without
wasted gasoline. Your personal NRI instructor and
the NRI staff will answer your questions, give you
guidance —even glve special help if you need it.

Computer, disk drive and printer—
all yours lo keep

As part of your tralning, you work with a TRS-80
Model 4, a powerful microcomputer with many of
the features and capabilities of machines costing
three times as much. You'll instail a double-density
<isk drive and a dot-matrix printer. And the entire
system—computer, drive, printer and manuals—
is yours to keep, as part of your fralning,

100-page FREE Catalog Tells Mors

Send the coupon today for NAP's big 100-page
frea color catalog, which gives you all the facts
about NRI training In Microcomputars, Robotics,
Data Communications, TV/Video/Audio Servicing
and other high-tech career fields. {If the coupon is
misslng, write to NRI, 3939 Wlscongin Ave.,
Washington, DC 20016,)

Alt Career courses
approved under &l hill,

[J Check for detaits.

[Z] Appliance Sarvicing
1 Aulomotive Servicing

Refrigeration, & Soiar Techmology
) Building Construction
[71 Locksméthing & Elactronic
Security

Name (Ploass Priat)

I
|
I
I {Z) Data Communications
|
I

i
I
hrvon |
{71 Air Conditioning, Heating, |
|
|
Age J

Streat

()

cuwsma!zlp

TRS-80is a trademark of the Radlo Shack division of Tandy Comp.

Accmdlted by the Natlonal Home Study Council

Phone 1R-0156
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THE STANDARD OF EXCELLENCE

The world of CW, RTTY, and new DUAL AMTOR* is as close
as your fingertips with the new brilliantly innovative
state-of-the-art microcomputer controlled EXL-5000E.

Automatic Sender/Receiver: Due to the most up to date computer
technoiogy, just a console and keyboard can accomplish complete
automatic send/receive of Morse Code (CW), Baudot Code (RTTY?,
ASCII Code (RTTY) and new ARQ/FEC (AMTOR),

Code; Morse (CW includes Kana), Baudot (RTTY), ASCII (RTTY),
IS {RTTY), ARQ/FEC (AMTOR).

Characters: Alphabet, Figures, Symbols, Special Characters, Kana.
Built-in Monitor: 5" high resolution, Jelayed persistence green
monitor — provides sharp clear image with no jiggle or jitter even
under fluorescent Lighting. Also has a provision tor composite video
signal output.

Time Clock: Displays Month, Date, Hour and Minute an the screen.
Time/Transmission/Receiving Feature: The built-in timer enables
completely automatic TX/RX without aperator’s attendance.

Selcal (Selective Calling) System: With this feature, the unit only
recefves messages tollowing a preset code. Built-in Demodulator for
High Performance: Newly designed high speed RTTY demodulator has
receiving capability of as fast as 300 Baud. Three-step shifts select

either 170Hz, 425Hz or 850Hz shift with manual fine tune control of
space channel for odd shifts. HIGH (Mark Frequency 2125Hz)/LOW
(Mark Frequency 1275Hz) tone pair seiect. Mark only or Space only

copy capability for selective fading. ARQ/FEC features incorporated.
Crystal Controlled AFSK Modulator: A transceiver without FSK
function can transmit in RTTY mode by utilizing the high stability
crystal-controlled modulator controlled by the computer.
Photocoupler CW, FSK Keyer built-in: Very high voltage, high
current phomcnucpler keyer is provided for CW, FSK keying.
Convenient ASCII Key Arrangement: The keyboard layout is ASCIT
arrangement with Function keys. Automatic insertion of LTR/FIG code
makes operation z breeze.

Battery Back-up Memory: Data in the battery back-up memery,
covering 72 characters x 7 channels and 24 characters x 8 channels, is
retained even when the externai power source is removed. Messages can
be recalled from a keyboard instruction and some particular channels
can be read out continuously. You can write messages into any channel
while receiving.

Large Capacity Dispiay Memory: Covers up to 1,280 characters.
Screen Format coptains 40 characters x (6 lines x 2 pages.

Screen Display Type-Ahead g
Buffer Memory: A 160-character
butfer memory is displayed on

the lower partof the screen.

The characters move to the left
erasing one by one as spon as

they are transmitted. Messages

van be written during the receiving
state for transmission with battery
back-up memory or SEND function.
Function Display System: Each
function (mode, channel number,
speed, etc.} is displayed on the screen.
Printer Interface: Centronics Para Com-
patible intertace enables easy connection of

the keyboard at any rate between 5-100 WPM (every word per minute}.
ALTOTRACK on receive, For communication in Baudot and ASCII
Codes, rate is variable by a keyboard instruction between 12-300 Band
when using RTTY Modem and between 12-600 Band when using TTL
level, The variable speed feature makes the unit ideal for amateur,
business and commercial use.

Pre-load Function: The buffer memory can store the messages written
from the keyboard instead of sending them immediately. The stored
messages can be sent with a keyboard command,

“RUB-OUT" Function: You can cortect mistakes while writing
iessages in the buffer memory. Misspellings can also be erased while
the information is still in the butfer memory.

Automatic CR/LF: While transmitting. CR/LF automatically sent
every 64, 72 or 80 characters.

WORD MODE operation: Characters can be transmitted by word
groupings, not every character, from the buffer memory with key-
hoard instruction,

LINE MODE operation: Characters can be transmitted by line
groupings from the buffer memory.

WORD-WRAP-AROUND operation: In receive mode, WORD-
WRAP-AROUND prevents the Tast word of the line from splitting in
two and makes the screen easify read.

“ECHO”’ Function: With a keyboard instruction, received data can
beread and sent out at the same time, This function enables a cassette

tape recorder to be used as 4 back-up memory, and a system can be
created just like telex which uses paper tape.

Cursor Controf Function: Full cursor control (up/down, left/right} is
available from the keyboard. Test Message Function: “RY ™ and
“QBF" test messages can be repeated with this function.
MARK-AND-BREAK (SPACE-AND-BREAK) System: Either
mark or space tone can be used to copy RTTY.

Variable CW weights: For CW transmisston, weights (ratic of dot to
dash}can be changed within the limits of 13-1.7,

Audio Monitor Circuit: A built-in audio monitor circuit with an
automatic transmit/receive switch enables checking of the transmitting
and receiving state. [n receive mode, it is possible to check the output of
the mark filter, the space filter and AGC amplifier prior to the filters.
CW Practice Function: The unit reads data
from the hand key and displays the charac-
ters on the screen. CW keying output circuit
works according to the key operation.

CW Random Generator: Qutput of CW
random signal can be used as CWreading
practice. Bargraph LED Meter for
Tuning: Tuning of CWand RTTY is very i
easy with the bargraph LED meter. In addi-
tion, provision has been made for attach-
ment of an oscilloscope to aid tuning.
Built-in AC/DC: Power supply is
switchable as required; 100-120 VAC,
220-240 VAC/ 50/60Hz + 13:8VDC.
Color: Light grey with dark grey

.. trim— matches most current trans-

a low-cost dot printet for hard copy.
Wide Range of Transmitting and Receiving:
Morse Code transmitting speed can be set from

ceivers. Dimensions: 363(W)
- % [ZI(H) x 351(D) mm: Tenminai Unit.
Warranty: One Year Limited

Specifications Subject to Change

Everything built in— nothing else to buy!

EXCLUSIVE DISTRIBUTOR: DEALER INQUIRIES INVITED
AMATEUR-WHOLESALE ELECTRONICS
8817 SW. 128th Terrace, Miami, Florida 33176

FOR YOUR NEAREST DEALER OR TO ORDER:

Telephone (305) 233-3631

TOLL FREE...800-327-3102 VISA
Telex: 80-3356 | IINNNG_N L

MasterCard.

MANUFACTURER:
i@ TONO CORPORATION
98 Motosoja Machi, Maebashi-Shi, 371, Japan

of the CCIR recommendations 476-2 for commercial requirements.

*Duat Amtor: Commercial guality, the EX1-3000E incorporates swe completely separate modems to fully support the amateur Amtor codes and alf
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ZAEN 7 23 KIooU
iR % 8 % Wama
WRPROO
RAAAN 26 I 1 AQBK
LOZFM F) e ORTL
AGARN g 5 A NPEHU
MOFOQ & 19 1 AIPO
LOZ 4 17 1 WERTL
SLARN & 275w KPWEX
CMEN 7 6 0 KEPCK
I 4 750 WBESZI
JGCG 5 B 0 WROR(
SARN 5 a7 0 WRENW
LAHES 4 a0 WEPRHG
Tratfig: KT5Y 244, KPS] 192, KAPCK 170, WOBMA 164,
KCPAS 155, AIO 127, K20NP 82, NPEVC 56, KADSG 39
38, KPORB 35, NDON 33, WABYJX 23, WEBHO
BKE 10, WABKUH 7, WBACJB 5,

20, WENUB 12, No
WASHDQ 5, KIGCU 5.
MEBRASKA: 5M, Vem J, Wirka, WBBGQM — SEC: NBAIH,
The Nebraska section has a new traffic manager (STM)
Jarry Kohn, WOPEGK, of Lincoln. Nat managers should
havé thair_reports to WDEEGK, 5321 Stonecliffe Dr.,
l.Incoln GBG16 by the 5th of the month, A special thanks
to formaer 8TM Shirley Rice, KAHBCB, of Scottebluff for
all of her dedicated work, Many volunteer examiners hava
racelved their accraditation, as shown by the thres axam
sites set tor January. Exams will be glven in Omah
Lincoln and McCook. Some amateurs from Northeas
Nebraska will be assisting with exams in Sloux Clty, 1A,
Application deadlines for these axam slies have passedg
abraska CW Net manager, WBGTED, neads more NCI
stations for the nightly net on 3837 kHz 0100 UTC. Lyman
Nelson, WBBIEN, wants to form a section-wide packet
radio group In Nebraska. Contact Lyman Nelson, WBBEN,
A, 2, Hooper 83031, The sectlon neads some voluntears
for the Amateur Auxiliary program. Thanks to all of the
stations picking up trafflc for the Section Manager. Your
he|§ i8 reatlr %pprecimm. 73, WBPGOM, Traffic: KEDKM
113, WoKK_ {00, WBRTED 50, KOEVH 45, KAPBCE 31,
WABBOK 22, KQIXY 20, KAPBWM 14  KAPBOC 12,
WEAGMQ 17, WBBGGHM 11, WAZPCC b, WAROQX 8,
KOFRU 6, KEODF 2, KATUH 2, WoWzZR 2, WBNIK 1.

NEW ENGLAND DIVISION

CONNECTICUT: SM, Robert J, Koczyr, KIWGO — STM:
K1ELC, SEC: KA1ECL. BM: K3Z.ld. ALS: KGTM. OOIRFI:
KATME. TC: WiHAD, PIO: KX1B, BGL: JIAL,

-

Nat Frag. Local Time QTG NM
GN 3640 190072200 223 305 Ki1WIR
N 3985 1800 m-s 171 423 KA1BHT
22148 37 307 WA1IEMI
WCN 7818 2030 133 § WHA
N R 2100 278 KA1JAN

53

A very Happy New Year to everyone in the Gonnecticut
Saction. Congrats to our new section appointas KX1B, and
a big tks to WBSTDA for her fine job as FIO. From all in-
dications It appears that the 1 was acomplate suc-
cess and well done to all who participated. The QQ/RFI
program is In full swing, Anyane interested in ?ainm
membarship should contact KATML for details, The G
Club of Torringion will be starting the spring Novice and
Technlcian class, Contact WATYZA tor datails, If you are
Interested in bringing Amateur Radio Into the ciassrooms
af slamentary and middle schools contact ARRL for your
HROTA kit. Congrats to Pate Kemp, KA 1KD for receiving
Instructor of the Year award for 1983. His etioris at the
Bethel Middle School have promoted Amateur Radio

ubllc service in many creative ways, Congrats to WGV
or §0-year appt. as QRS and 60 years as OBS. Thank you
from all of us in the Connectigut section and keep upthe
good work, Bob. The Connecticut section nats ara o ba
commended for their fine work In handling the numerous
amounts of traffic each manth. During the simulated
amergancy test each year as well as actual emargancies,
the net managers and net ¢ontral statlons and operators
have demecnstrated a superior abillties 1o functlon well
under all circumstances, For the month of Oetober, there
was 100% raepresentation of the 1RM Net, a superb
achiavament. Congrats to gou Mary, WEI.1G)<Z1 1RN NM
for a#ob wall done. 73. OBS reports; KATXG 10, KIVKO
8, WIGDZ 8, WILUH 4, KATXZ 3.
EASTERN MASSACHUSETTS: SM, Rick Beabe, KIPAD —

STM: KW1U, SEC: WIIAY. ASM: KOHI. ACC: KIAZE.
%OBCEH & BM: WA4STO, T: KATIU, PIO: WA1IDA. SGL:
Nat Mar. Fraq. Time(loc)iDy QNI QTC
EMRI WAILPM 3658 19001(22051& 395 410
EMRIPN N1BGW  3.830 17300y 321 287
EM2MN  KATAMR 3 20000y By iz
NEEPN BZD 3845 0B30/Sn 72 32
T WB1GMG 4 2230/0y 471 242
EMRISS NIAJJ 2716 2030Dy 219 @
GlaMN MTBYS  045/645 1930 22 1n

1
Welleslay club newsletler, The Spark Gap, won 18t place
in New England at tha Division Convention. Also the 1979
newslettar received second place. Word trom Head-
quartars is that the Voluntesr Examination sassion at the
convention is and will probably stay the largest examina-
tion sassion on record. Over Z50 pecple wers axamined.
Whitman club i3 consldering 554 status and they are plan-
ning their annual Thanksgiving Day operation from the
Plitnoth Plantation and their Xmas Message Fair.
Falmouth Club member K1GN was commendad for his
taking care of an overheated runner in the recent Falmouth
ace communications event. His solution? A garden
hosal Actlon-Boxboro newsletter had an interesting two
part article by N1ASFIAA an how to take a volunteer ex-
amination. Cape Ann club s holding an on the air net to
survey their club members emergency preparedness.
{Quanmnapowitt club had a silde show on coaxla! cables and
transmission lines. Greater Lawrence club now meeting
an the first Thursday of the month at the Greater Lawrence
Tachnlcal School, Middlesex Club members helped the
lagal police with a Halloween patral. 19/79 group is
running a Movica class at Chelsea High. Massasoit club
Is now enjoying the fruits of a lot of hard work on their
repeater. Concord hams halped insure that the Concord
cable TV agreament excluded the use of channeils In the
ham bands. This can only be chang{‘ed by approval of the
Buoard of Selectman. Good jobl Packet radio cantinues to
hoorn In EMA, If your club hasr’t had tha demo of this
et it will knock your socks offl Contact KATMI. Tratfic
andlers take note: Mass, Maritime ia plannln? & crulse
In January, Eramingham ciub is planning its annual
hanquet. Welleslay club provided communications for
Vaterans Da};( Parade, Traffle; KWil ' 1
KATEX,) 277, K1GRP 244, WA1TBY 242, N1AJJ 203, K1CH
179, K12YW 178, KA1EPG 177, WANWH 155 KATAMA 13
N1BHH 128, K1BA 118, W1CE 100, WA4STO 94, N1BY:
70, WATFCD 59, WAILPM 50, WHQLL 48, KB1AF 43,

Challanger Tarmminai i, e

Be an FCC LICE

Electronic Technician

Earn up to $600 a Week & Moref
No costly school. The Original Home-Study 2
Fco {®F

felephans Licenss exam. No previous experience b i »
required. Updaied, low cost course cow 2
uestions on aciual FGC Govt exam.

ers all .
GUAHANTEED PASS! You get

i

P

e
TRAPIG TELEPHCHE

ek

licanse ar money refunded. Send for FREE facts now. )
GOMMAND PRODUCTIQINS = FCC License Training Dept. 105

P.O. Box 2223, San Fr

GA 44126

COMPUTERIZED
GREAT CIRCLE MAPS

* Great Circle Map Projection * Centfered on your
exact QTH * Calculated and drawn by computer *
1T x 14 inches * Personatized with your cailsign *
$12,95 ppd. * {Air Mail add $1.50} * Beam Heading
Printout (bearings to 460 locations) $9.95

Bill Johnston, N5KR

1808 PFomona Dr., Las Cryces, New Mexico 83001

Radic Warld
800-448-9338
introducing

REPEATA-MATE RM-1

Create Your Own Repeater For
Special Events or Emergenciles.
Two Mobile Rigs Plus an RM-1
makes a Super, Fast Repeater.

$42.50

(PiUs $2.80 shpg.)

To Order or For More Y]
Information, Call or Write: m

ONEIDA COUNTY AIPQRT TERMINAL BUILDING
ORISKANY, NEW YORK 13424
N Y Res Call ()15 F36-0164
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5590 W. FLAGLER STREET
MIAMI, FLORIDA 33134

ICOM

AUTHORIZED ICOM DEALER!

MIAMI RADIO CENTER CORP

MIAMI’S FAYORITE HAM RADIO STORE

ATTENTION
LATIN AMERICA AND SPAIN
THIS IS THE HOME OF HAM RADIOS. THE BEST PRICES
AND THE BEST DISCOUNT FOR THE BEST EQUIPMENT.

2 AZDEN |

We stoclc Kenwood, Tempo, Cubic, Yaesu, Drake, Shure,
Midland, Cushcraft, Hustler, KLM, Hy Gain, Avanti, K40
Antenna, Antenna Specialist, Telrex, Vocom, MFJ, Wm Nye,
Bird, Saxton, B&W, Bearcat, Scanners, Cocbra CB, Rotors
CDE, RPT & 5B Repeaters, Duplexers, Mirage, Daiwa, Auto
Patch Data Signal, CES, Trionyx, and more.

WE NOW STOCK COMMERCIAL
COMMUNICATIONS SYSTEMS.

Sales ¢ Service # Installation.

Acentamas ordenes de crlsia fes
Aceptamos ordenes para exporfacion
Nosotros si hablamos Espanol.

TELEPHONE
(305) 284-8406

I KDK

AUTHORIZED KDK DEALER!

master charge

AiltComm

Model FL3

¢ Multi-Mode Audio Filter
With Auto-Notch

* 4 Complete Filters
¢ Special Tuning For
RTTY & CW

SASE For Data Sheet

5717 NE 56TH
SEATTLE, WASHINGTON 98105
(206} 641-7461

Super Specialg =

NEMAL ELECTRONICS
COAXIAL CABLE SALE
POLYETHYLENE DIELECTRIC
Mil Spec 96% SHIELD
RGBAU ... oo S2T.95/100 o7 32841
RGIL/UTSohm .. ...... .. $27.95/100 or 32¢/fL
RGS8/U ... e 12¢/4t.
RGSAUSOm . ... ... L. 12671,
RG 1428 Teflon dbl Silver Shield . .. ... .. .. L50/ft
RG2E3/\) non-contaminating Jacket .. .. ... ... k[175: 8
RGZ14/U dbl Silver Shield ... ............. 165/,
RG217/Y dbl Copper Shield 5/8" 0.0. . ... ..... 85¢/Mt
RG223/U bl Silver Shiefd {RGH8 sizey . ... .. .. B5¢/ML
LOW LOSS FOAM DIELECTRIC
RG3X 3% Shield mini & . ... ... $14.95/100 ¢ 174/,
RG8/VB0T Shield . .. ... ..., $18.95/100 or 22¢/11.
RGB/L' 974 Shield 11 GU(EQ. Belden B214) ... .. 241
RGSEASY 97% Shieldstranded . ... .. ... ... .. 12¢/1L
RGS9/U 100% Fail T50hm . ............... 104/
**BeldenNo. 9913 ... ... .............. SBe/ft
ROTOR CABLE & HARDLINE
1/2" Mluminem 50 ohm . e . 125/,
142" Corygated copper (EQ Hehax) RELTA
§¢ond. 2-18, 6-22 bunal jacket ... ... Lo 198
8 Cond, Heawy 2-16, 620 burial jacket . ...... .. Ihe/
CONNECTORS — MADEINU.S_A.
PL-259andior 80238 ... ... ... 5¢ ea. or 10/5.89
PL-259 Amphenol . ......... ... 89¢
PL-259 Teflon/Sitver .. ..... ... ... i 159
UG-21 D/UAmphenol Type N .. ... ... ... ..., 300
UGBBC/UBNCmale. . .............. ... ... 128
UG-175/UG 176 Redducer ... ... ... .. 2t !0/1 99

UG-255 Adapter PL25S-BNClmport) ... ... ... ..
FEOATYTYPE) ... oo 1012 15

Cali or write for Free Catalog

Shipping: Cable — $3.00 per 100 ft.
Connectors — add 10%, $3.00 minimum.
COD add $2.00. Floride Residenis add 5%.

NEMAL ELECTRONICS, INC.

12240 N.E. 14th Ave., Dept. G, Miami, FL 33181
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Telaphone {305) 893-3924

WA1IDXT 43, WAIFNM 31, WIZHC 31
KB1PA 29, K1BZD 28, KATEID 26 NIDDd 25, KIABQ
KA 1DJV 20, K1LCG 10, N1CKN K 445

N
MAINE.SM Cliff Laver_lt_y WIAWG — BEG; KLTLIG. STM:

KW, PIG: KATTS, TG, KQIL. QOIRFI: ;
B81JF. SGL: K1NIT Con rals N1BME.

W1JTI-1 Ac'c KB1

=
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e
m
z
=
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§
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NEW HM.IPSHIRE SM Rohart G Itchell, WINH —
STM: W1TN: NMs: NTNH KIi1M N1AKS. GBARA [ookin
for articles for newslet!er oontact W 1PEL. Pertsmout
Red Gross prasentsd Port ciub with communications
award in regognition of Ama aur Radio auﬁport. Nashua
Area RC' raffla for Shrinars Bosten Bumn Unit was very suc.
cessfu] Don' tfor%?t tha New Hampshire Q50 Party Fob.
2 & 3. Contact K11M far details. EC WIFYR and five others
asslstnd Keene area Rad Cress Run, North Coyptry gan
Flving exams on Jan, 13 at the North Conway Communi-
I! Center. Contact them on Mt. Washington ra saier
zap;a« New Year to all frem Helan and me. Traffic: PY
KS 167, K1IM 113, KK1E 112, W1 UX
WiTH 96 KaU PQV 71, K1LJWE 85,
5a,kv1s W1Fvn S ‘mvar.Wm GXM 30, WiGU
ze,ALM i 20, KMI-fPO 19, WIMHX 18, Ka

F
RHODE ISL.AND SM, Gord F ox, WIYNE — STM:
W1EOF. TD: AB1D. HM: OSL, ACC: N1BEE, SGL:
K1DA. You may have notlced that them has baen no
column for the last couple of months, This has been
because of two factors: (1) Nothing has been received ex-
capt tfc reports; and (2) | have hésn bogged down with
work. N1DEE has anew tr- bander in service and has taken

an NGS post on EMRISS. Newport Co. RC provided
comms forthe Tri-athelon 21 Fort Adams. Takin, warg
WB1EME WRIGVH WAIGS0O WA 10$L w1 | WILO

Semt \.'u'hf.t:w-‘i%5 KMY 27‘N ?;
.nﬁ&m' m&oz }\‘u 581‘51054 KR1EN519L
v o W

VERMONT: SM Ralph Stetson, KD1H Haplpy New Y|
everyone Aftar six months as ve had ma
I: sasure of meeting quite a faw hams i the next year
hope to meat more of you, 1984 has bean good to the
Radic Amateur commun ywlththe naw phone segments
on HF, the VEC program implementad, the Amatapir AL
approved, the new statement of understandin wlth
A and thellst goas on, Lat's hopa that 1945 can q
us the rast of the WARC-79 bands, and no further loss of
spectrurn. guch as tha 23 CM 088, 2nd the attempts
1o take away 220 MHz & thae top of 160. Heard on ha
izrapevins that we can logk forward to another graat
amfest in Milton this Mamh Centact WB2JSJ for fusther
nto Alsc heard that K10AJ ts belng considared for the
?al[on award for his uniqua ways of finding the IonFest
dis ance botween any two short points. In cloaing at's
ake a moment 1o ramember our {ellow amatey;
nolongarwith us Sarry to report Wally Edwards, W1 HU
became 5K on 11/04/84. Thx to WIKVK for rsgnri Trafﬂc
KDIB 1ot 1§<HV111§VA%1531%%?“1’§?AN1AF£150 Rrig
. (5@
78, mcoia {N

WESTERN MASSAGHUSE‘ITS 5M, Don Hanay
OO/RFI: N1CM. PIO: WBICJH. $EC: WB1HIH. STM
WD, TC: KATJIM. WBﬂDLH finished up 1984 In styls
pass[ng Extra class. Central Mass ARA very a.c!ive with
13 members oparating at Boy Scout JOTA and 28 more
helping MS Bicycle Tcur W1ZP8 has bean totally solar
EJowared for a month: HF and VHF 1o date. Vis|blé spec-
rm comes next, Have sean NIADQ KA1KPH and
KAFFK-1 on packet so far, KATKPH plansadiglpeater for
Springflald area Club natsa%emng actlve with HCRA
Thursdays at 9 PM and Cantral Mass
Wadnesdays at 7 P.M. o has a brand naw
machine an 145.41. KiEA helg“c’l ut WMA on cantest
m Was hls numblr 1036 in takgskaxg still

0
o g0, PSHR: WBTHIH Wik EK;
KA‘]T O e Wa1BT 20 R ALE 1 Th Wisd 165 Wil
1 WIKE 78, WATOBN 81, Kildv 43,
m#Fm 31, W1ZPB 22, K1SHC 18, WBTH KN

NORTHWESTERN DIVISION

IDAHC: 5M, Lem Allan, Jr., WIHMH — 8EC: KDTHZ. 8TM:
WTGHT, PId: WBTPFd COIREL: KUTY. GLUB NEWS: The
Boisa club and the BEARS VEC held FCC Exams on Qct.
27.Out of 18 Examinees, BUp%aded , 1got 213 WPM Cer-
tiflcate, and 1 went from no to Tech. Congrats to

KA?AN

New Tachs KATRFJ KBEBFU and Sidi
got tha 13 WFM Genlficata ARHL MA ERS: WA?SHH
h ‘GHV new EC Kootanal Gg. ADA,
LEWIS, BONNER, KO(‘J ENAI CANYON Cos. hald SET ax-
St Sl S0 2% BOMMENILS CoL it o

efansel axarcise the fnllowing Tuesday.
R he tol R R &

AN

KB?MZ had haart attack, tacovering at home. KDYHZ had

& back lnlugf just prior to the SET, was hospitallzed, had
surgery and is now recovering at homa. WATRUT has a
new 5 BT Vertlcal amenna. ATVEW h:u:lk lon motor
home tr[g R, CA,

Uoed a BRIV 10 e ep in touch el the wa& ORNE 5 ant
& week with deughter in Winsien-Salem NG, and |8

home now.
Sess. QNI QTC
IF:_.:ADRM 3935 1833 66

IMN 3 P.M.
TV EMG 14544/s 9P, 195 30
GENERAL: You can take a tax write-off an yo requi ment
used for MARS or in Emergency Service. Contac

local tax paople and SAVE raftic: WTGHT 175, WY, MH
144, KAT 145 N7OHM



MONTANA. SM, Les Belyaa, NTAIK — U?urMes raported:
o Adv-N7BJS NTFU GMR. More tast sesslons will be
hsld m Butts (Jan), Great Faﬂs Feb Bazsman {Man The
axact datos are nat known at hls C
WTIXD Hav! IaEbeI! B
KS7H Hedona for reportlng SET actlvities. ﬂ'le Buﬂe AH
lias & new repeater In ogsraﬂnn on Maugher mountaln
near Dillon on a freq. of OB/6E, The lg Sky Net is in
u gratlon on Mon-Tua & Thr 10 A.M, lecal time on 7240
z, Sorry to get the word that WilHD s a SK. DX note:
W?LR |s Lp 16 298 countrles worked on CW.
Net  Sess,QN! QTG Mgr
MTN 31 1884 143 KBYSE
IMN_ 30 299 132
IMNS 8 33 4 K7l
MSN 3 an 0 Kaépp
Traffla; WBTWVD 78, NTAIK 40, WATTUW 19,
OREGON: SM, Willlam H. Shrader, WFOMU — STM:
WIVSE, SEC: NZCPA. PIO: KCIYN. SGL: KATKSK. AGC:
WBZWID, RFl: AK7T. O0: N7SC, TC: N7ENI. U rade;
KA7BNX, Technician. Bet thers were more, but that’s all
that repdrted, Lyls Nelson, WEOFF, Is the newest FCC
Amatour Auxiiiary member. W7OLT made Brass Pounder's
Leagua In Ocmb-r WATVTD was elected 28 Record:ng
cretary for d ARC. New officers tor the
Willametle Vall%DX C1ub are: KWTNR‘F s KWTM FP
KA treas.; N7AKQ KT7Y, directars, Eor
1hpse i & o dino dont know alraady, the WVDXG is
SL bursay, and do g real fine job handling QSL
cards for all of us. If you don't have envalopas on fila with
them, you should do it. Refer to Q5L Info In Q57 “How's
DX7" News this month is real [iﬂ!‘lt.butaheart con: rats
to all the abave DO’ers and to ho YDID” wi
recognition. The NorthWest Badig Council will spnnsor
amatour examinations in Portland on the flrat Ss.tundﬁ
of each month after the first of the year, Contact WATII
or KATHJT for further information. This 1s qulte a huge
unden‘akin tor ag}r grouf: am:l NWARC should be com-
mended, c: WIVSE
B34 WTOLT 295, ALTW 2 ?LR 202 W‘."ZE 132,
K?dvmzs,wmwm m‘ws 78GW 81, KX7T 38,
WPLNE 13 n Wiek 180, N7 750¢ 80
WASHI SM, Jog Winter, WA?FIWK STM:
K7TGXZ. 3%9, WBIlH ivlo%sl_ \.énc‘xz i< E?UU QOIRFi

Guo

g T‘malZ) QN1 QTC Mgr.
WAHT$397 [era] 1311 158 W/SFT
WEN 3590 0245/0545 501 140 NYCSP
PSTS 14523  0130/0630 177 103 WrlEU
NTN 3970 2000 1199 &1 WilU

EWTN 146,04 01300830 82 &) WA?‘CBN
Q230 Bog H1

NW5SB 3945 WIHF
me the WWDXC Totem Tablpid: Early In Sept. the State
of Washington required motorists to replace their license
flates If older than ﬁveegeara because the plates reflec-
ive qualit as diminished badly during that time, W7YF,
of the article, worle the state and was toid that ham
platss wlll also need to be replaced. Their computer
records are haing updated to show when the 1ast plates
wore issued, [t appears that they will notlfy us when our
plates are to be reptaced. c mbrs viewad a sllde
rogram on Alas a b KL?BB saquah AHC: T
ac‘uah Salmon Days Parada, a huge SUCCRSS, was made
bla by ten clubmembars. The club's annual banqust
s set for Fab, Bth. Join in on thelr F!ats Nest and Crooked
Stick QS0 Party on Jan, 13, Datails in Dec, QST. Mt. Baker
ARC: Elght members furnish comms for the Mt. Baker
Motorcycle Club’s Cowbell Enduro, WYDHB won the
Challange Cup for MBARC. This znnual bunny hunt event
is betwean the Radio Amataurs of it Co. and MBARC.
At the Oct. 23rd meeting of thg Rversids Rounders
KGIMY gava a slide show on the Tri-Met Banfield Light
Rall Projact in Portland. The Radlo Amateurs of Skagit
plan Ion?: term improvements for iheir 144.58/5.19
repeatar irst a low altitude repeatet wili be put on-the-
alr on 59,19 as back up to Lyman Hill, A redundant
machina wlll be installed an Lyman Hill in the summer
of 1985. An aulo,patch is planned for the local machine
if a coordinated raquancy can be found. Finally In 1988,
a link is to be mads fo cover ths entire No. Gascades area.
On Oct. 13th, the Piarce Co. ARES assisted the Tacoma
Police Dapt, with an evidence search In thg Puyallup River
near the Lincolh Ave, bridge. It was one of the most com-
prehansive and coordinated of its kind. Fifteen diffarent
volunteer groups were linked together by ham radio to pro-
vide a secure, succassiu| effor. Divers from Puget Sound
Sea Hescue found the evidence. Plerce Go. EC NYDRT and
Asst. EC N7BXI coordinated the 20 ARES membars. | was
hag?y to be one of them, Ham radio had proven its great
ic service valug, Traﬂlc WBTWOW 503, KDTME 362,
LG L 118, KRFF 59 WYHNA 55,
NTDDP 54 WrGH 50, \Kn 0, WASCBN 37, KTCTE 25,
N7FXM 3, WAZBDD 35 D?TJ K7AJT 23, KO7G 20
WTLUP 26, KDTMW 18, GO 9, 2 WATRIK 5, WTAIE 2.

PACIFIC DIVISION
EAST BAY: S5M Bob Vallio WEAGE — ASMa: WBZF
NBDHHN. SEG: WELKE, STM NIBA Is now also OES. Other
new agpomtaes ara KBT! 00 & OBS; WASTGF, O0, OES
Walcome aboard. HARG'S Novice ¢lass has
startsd undsef the dlrectlon of Pres. NEBNY. Thair
membeors partici atadi edical exercise using the club
repeater, KBEAG/R, 144.53.'145 13. MDARC's election is
near at hand, and their nominating committee has fielded
a slate of 13 candidates. LARK is rearganizing under its
new officers, and has lstablished new priorities and com-

mittess to carry m out, Thelr membars KBYED &
WA.GO will be oEeratlng as VHBEQ & VAGHB while gn
a Paclﬂc va;:at on BARG walcomed new mambars NGEK
WBYTJ Wed FT. Pac Div Vice Dir. WBSZN recently

spoks to ﬂ'wm on !he lagal problems facing amateurs
Their nominating committes is working on next
¥ea; ;ﬁ:roposed slate of officers. NBARA, is intluded in
ejo Firg Dept s Ha.zardous Material Disaster Plan.
ARES n each Thur at 1830 local on
WABYXWFI 44 71I1453 ALGO RACES held a drill in
support of fhe AIamedaCo Sheriif's Dept on Hallowsen.
Traffle: WEVOM 104, NVBT 91, WBBDOR 34, KBAPW 38,
WBeUZX J8. [Sept.) KEAPW 178,
NEVADA: SM, Laonard M. Norman, WTPBY — SEC: E. J.
Silve, K7HRW, 3780 Hismmin gti:ird br, aenosssos STM
wWrBS, KF7J actlve from Ba MN and WBSVD\f
now Ex& H7RBM now Tech after a.n e oyable trl
Denver, KCTBL active from Sparks labrate hls
Hth binhd: annwarsan*; Good luck, dua and man mora
of them, WINCR out o hosplta! and dol g F
WATBWF and WA7500 provided communicatlona far the
MAN-MUEL sponsored 1he Elko Lions Club, N?EAG h
orderad badges for Slub members.
rapeaters 147,24 East Peak 146 85 Angel’s Feak, 442.4?5
East Paak. LasVagas RAC volunteer 8xams wers 4 Suc-

liKantmmcs Uty
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ANTENNA TUNER
Viewstar — Mod. VS300A

Fully Assembled  $79.95
and Tested SPECIAL

Plus $3.00 Shipping & Handling

e s A T S
sk

Y

PECY

MATCH MOST ANTENNA-FEEDLINE
COMBINATIONS TO YOUR RIG

MATCHES: dipoles, inverted vees, beams quads,
verticals, maobile whips, random wire, etc. that are fed by
coax, balanced line or single wire
MAXIMUM POWER: 300 watts RF
INPUTS (selectable from front panel):

3-coax: 1-direct, 2-direct of theu tuner

1-balanced line {4:1 balun we.) or single wire
IN-LINE CALIBRATED WATTMETER INCLUDED

ALSO IN STOCK

KITS: for HF, VHF, UHF & Test Fquipment
COMPONENTS: Tormds, Rods & Beads, Resistors,
tnductors. Capacitors, Antenna Camponents & Wire

1984-85 CATALOG 50¢

Box 4110, Greenville, NH 03048
(603) 878-1033, telex 887697

January 1985 111




on these B :
*AEA *Bencher °Hustler
*Alpha/Delta *Butternut * HyGain *Mirage
sAstron ¢ Columbia efcom e\fanGorden
¢ Avanti eCusheraft eKantronics eWelz
*Azden eDaiwa *Kenwood eYaesu
*B&W *Heil *KLM

Holiday Specials

%ﬁ | BELDEN 9913
' YAESU FT-7576X *745%  Low loss in stock  HEIL BM-10 Headset 5799

Store Hours FULL TIME S.A.S.E. For Qur
MON-SAT 9am to 6pm Service Shop **30 Day Warranty”’
Mountain Time Reascnable Rates Used Equipment List

M2 Os=
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Get your hands

on the scanner
the pro’s use.

Lniggen® Pearcat® scanners are approved for ise %
in netghborhood erime préavantion progrems. - F

Whether it's firemen,
pardmedics, reporters or
palicemen, more profes-
sionals use a Uniden®
Bearcat® 100 than any
other no-crystal hand-
heid scanner.

it's not just that more
professionals use a.
Uniden® Bearcat® 100
that's important. it's why

The Uniden® Bearcat®
100 will do more for you
than many tabie-top or
mobile scanners twice
its size.

With 16 channels,

four public service bands,

two amateur bands, plus
military and government

land-mobile frequencies, .

it gives you complete
7

3

scanning coverage that
fits in your coat packet.
Lockout, hold, manual
and automatic search,
direct channel access
and liguid crysial read
outs make it easier to
usa. And like no other
hand-held scanner, the
Uniden® Bearcat® 100
hag Track Tuning to pull
in weak signals wherever
you go. It comes com-
plete with rechargeable
batteries, charger, and
professional gquality
carry case,

The Uniden® Bearcat®
100. The scanner made
for born leaders.

For the name of the
dealer nearest vou, call
1-800-5-C-A-N-N-E-R.

Uniden Corporation
of America, 200 Park
Avenue, New York, New
York 10166.

iden
:

UNIDEN

Comemereial Communications
Marine Communications
Personal Communications
Batetiite Technology
Telecommunications

#1684 UNIDEN CORPORATION (F AMERICA
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cess without too many problems. KZHRW reports the  ficers are: WEEGU, pres.: KABZAK, v.p.; NBJEV, secy.;
Heno exams went ex!ry;r%eiy well. Al! had nothing but WASQOQ, treas. WBFEXKIR (147.255) |ust received ons of
.1 posltive comments. Another sesaion is comin up.oth  the new voic synthasized tapaatr controllers bulit &
ANNIVERSARY HOOVER DAM CELEBRATION [N 1385, WABAXX. WBBADZIR (146.715) 18 now agulpped with &
i Trafflc: WIPBV 5, WATGAE 3, K7HRW 3. MHz ramote that has heen put to gon uas on Wednes-

- a I n PACIFIC: 5M, Jantes Waketlald, AHECO — VEG programs  day evanings for the SCV Section ARES net. Net tral
g In state underwar as of Nov. 3 on Ozhu and B?g Lana KEYTL can %OW ttﬁke CTLGG#'MWSB%&DECS. EE&QEE'&“&?!‘J
with 16 applicants for testing. WHEBAF 395‘ Novice in  ARES members through the e DZ/R or repaater

ed November 3, and made QS0 with his g:ﬁxﬁ By linking with some of the repeatars in the Santa

i 0
father, OlfP athm aame day. Maul VE tasts schfgﬁled

for January. KHBAFS had 2-meter contact with WASMHZ  @stablished between the northammast part of San Matec
in San Diogo at 15107 10/3, He heard KePYD but o ton. G0 10 Manterey and San Benlta Cox. All section ap-
tact. KH8B reports all Islands represented fn S8ET ‘84 on  PoInteas and club prasidants, or club represontatives,
Oct, 20. Blg [sland, thni AHBP had over 30 participating. should plan on attending the _upi_:omlng sectionwide
, KHES reports Keual participated with cooperation with  Naeting. Purposes for the mesting: to ?lvo input to the

ountaing, a rellable communications link can ba

0
Civil Defense and Statewide Emerancy Net. Coda classes  SM and the saction-level appointeas as To what is end is
are ofterad by WHEF for those wantlﬁ{; to up;{fada. KHe§ notbaingdonain the SCV section and to bring before tha

o, * mesting proposals which, if passed at the section
N o '{‘ﬁo“ﬁé?&rﬁcgg"f' ‘%‘:,‘,},%ge‘g;‘,“g,’;g';;ﬁ;{,‘,;‘g}"‘:,gﬁ meeting, will be iroduced bt 1 Eag. DIVISIoh Birestoce

&

meeting in February. PIO N6BIS has appointed three new
T asin, Alha: Tiatne, KIS S ae B i Public Ifomnallon Asiatants in varioys aross of 1ha S8
43, KHEE1J 42, IS-IEFIQ 28. :

50. 5 . inas \
SACRAMENTO VALLEY: SM, Ron Menat, N6AUB — Holl-  fo: 380 Clare. Co., San Banito and the edltor of & new

day Gireetings o ail of 1he members In the section. Nevada  paivgtartar for fwo of the ARE% roups In_the section
e flc: WaY \?

. ARES seerns to be getting underwa ain. Have
giacl:'gmlit lgsabout 3 pa wlpatlon.ysagcramemo ggEOSandSVECS.Tra\‘ 214,W6KZ.JB2.WBFH|

has had several successiul tests, More are
planned. tpgrades: Exira, WOEF; General, N6KMM, Most  ROANOKE DIVISION

So say many hams and commerciat users clubs are holding elections now. Fleass send me a I8! NORTH CAROLINA: SM. Rag Everhart, KASWN — SEC:
of names, addrassas, callslgns and phona numbers of all . : W h ;
of V serles antennas. Because V antennas newly slected officers. Don't forget. Annual ARRL reports &%ﬂ‘ﬁgﬁT[“méﬁ‘Bﬁvéﬂp;‘; lNe 'Y.,O,‘fqg"ag‘ﬁ; o
focus your signal evenly at the horizon, you will be due shortly afler the first of the year. Maintaln your  aAmataut Radio grow In numibers. ARRL Roanoke Division
st cleaner transmissions over longer aftiliation by promptly comploting yout report, Ending the  Sonvention March 18:17 In Gharlotta, FGG exams will be
g ! ) catendar yaar, st me thank all of you who assisted the  given. iontact WC4T for more Information. Mark veur
distances, improved communications in saction In the past year, whether as an active part of the  Ealandar now for Division League Planning Meeting {EPM)
valleys and reduced picket fencing of the saction leadership tfeam or in some other way. You are May 11-12 in Raleigh. Contact KAHE fof ]n?g_ ave re-

h the folks who make the wheels fur and you know who ?, iner P is off
. celved info that the Volunteer Examiner Program is off 1o
signal between tall structures. Rugged and i pie. Traffio: NBGYF, 140, KESRE 98, WBECLD 82, 2'crent start in NG, A compliment to thase wha are par.
maintenance free, a V is made of corrosion wadtiz 15 WABERG 39 WDBBZQ 31, WAGZUD 1] ggﬂpatm ; Exem achodule: Winglon Salom Jan, 10, W4l
resistant atuminum and staintess stesl SAN FRANCISCO: SM, Bob Smith, NAST — MARG |sthe  Graensboro Mar: 6, WAK. Ghadotts Mar e . Wasr
hardware to withstand 100 mph (160 km/h} g‘:}"v\':‘i eiﬁg CALI_I‘% g#hoinag‘?hﬁﬁ;ﬁfgﬁﬁg'al f?'é;tvaé}ﬂdemglrr .?:l L:ague (Snseomgglr_ts and Flald ta}fpﬁlntee;?l don't vagr &;
winds. A weather protected center coax tainment, ng 10 68 yau all. The VE program i in fulf {NEstK[: pres.; WB4QX E‘ﬁ?néné&" t(r’aaigri:BSGVg,
connection places the antenna at dc iswlng in thle s‘le:tig‘ghs T_?s?‘eﬁ?gl% a{Ld H k &wlll b?‘ ?ri:‘g secy: Naw offlcers M4Hg%é::ma_; ARAGO, vp w.qr-;sdl. 3
f P i ng exams in Jan. % T dates and times o - 3 :
ground for low noise and reduced "9'?"““9 Iogal rapeaters, or better still, get out and attend their club w&"wo KR&MY Kﬁ’fﬂg‘- to ,',’2&"};&?,,'}:;",,,.,‘3 4u°|5,
hazard, Supplied camplete far mounting on maeetings and support the club and VE programs. Tom, HAM WATCH Officials wauld [Tke [o mest with evary club
a mast up to 27 (50 mm) C.D, WEGGH, |s retiring again| He is slepgaing down from being  in section. Please contact Joe Shemill, Dapt, of Crima Con-
- secyjtraag of HANG after halding the post for the past  trol & Public Safety, P.O. Box 27667, Halelgh 27611,
NINE CONSECUTIVE YEAHS! (Thats a jong time) Teiephone 81 97365522 This  program will banefit your

Q

YOMARC participated in the Sonoma SET and provided  club and community, Conta icials today, Thanks
communications betwesn local hospitals and coun reports _Indicating ggaw particlpation in SET, With
EDC. ARAL DX TEST 1984 rasults: °ﬁ CW In Section WFNTER 3nows upon us be ready In every war far any
KBANP: Top Phane in Section N6QJ, SFRC has hadsome  emsrgency, All amateurs in NG wers prasonted the Order
vary Interesting spkrs recently, Dave Smith, senior of the Long Leaf Pine by the (iovernora office for our
englnear from FOC in Livermore, and a very Intarastin publlc sarvicelemergancy communications during the for.
talk on AM steren, DNARC Is now an active member o nado and hurrican disasters, AB4W accepted the award
el Norte Gos! “Ogera;lonal Area Emergency Com- forall amateirs. This is a very high honor glven amateurs
munications Carnmitiee,” tnx to Forrest, KeHY, See you ay state government. Want 16 rediica fes of your Amateur
all next manth, Mer% ¥mas & tha of 1885 o all. adio state license plate? Contact your newly elected
Jattic: WeIPL 231, WERNL 224, WENL 174, KSTF 138,  ropresentatives and make your plea. WIJEG organizing
KETW.I 87, NBFWG 74. amargency communications Frogram in Henderson Go,
SAN JOAQUIN VALLEY: SM, Charles McCannell, WDPD  {f you are planning & hamiest, send me the dates to be
- SECr WAGYAB. BTH: NBAWH, TC: WABEXY, ACC:  included In columin, Traffie: KANLK 307, WE4LIFRR 230,
NBECH. A/SMs: WETRP and KBYK, John Rosa, NBEGH, \WB4AWII 20 4, NJAE 154, WA4OBR 154,
is tha Afiiliated Club Coordinator. Cluba should contact  KBAFWL_ 141, WB4DAR 120, WHN 108, K4JHF 107,
him for assistance. Be sure to include him on your mail-  K4IWW 77, WDALAG 71, WALMNR 61, WALTTS
ing list along with the Director and Vice Director. New of-  WA4SRD 55, NE4, 36, K4SWN 30, N4JRE 34, WD4ACEB 31,
ficers of the Stockton ARG ara WABKXR, pras.: KA7ALJ,  KAMKI 25, NATEQ 21, NACJJ 20 K4QXA 17, WALPID 16,
v.p.; WABIGKM, secy /traas, New officers of the Fresno  WDMEGHK 1 B4CYN 14, WD4HTE 14 W4PAG 9,
ARC: are WAS| XWwpras(' HEBPKO, de KABEME sec)&' KA4YMY 9, (Sept.) N4JEO 17.
AJ6X, treas, NTEGW and N&JXU are Advanced, KB6D SOUTH CAROLINA: 5M, Jimmy Walker, WD4HLZ --
KBBCDI and KABLAC are general, %ngrats to all recent  Amateur Radio In South Carolina received afot of publicity
upgradas. KBBGL! is Novice. WDSDET is WCEU. WABAFY  during the last vear. Some was 23 a rasult of communica.
ang WABBXA have cumguters- KABORJ has a POE-4D00.  tlon efmergencies {tamado, fiash flood, train wreck, hurmi-
NGAVY has & T5-830. NEUR has a new tower. WDEENG  cane), and other publigity was becauss of the diligant wark
has an IC-37A, WEXP is Inslalllni‘naw beams including  of individuals in clubs to Farsuadg the news media to
Py Seva ourtoce (PR M CHeeE  epot, it aifios ild B homtes?, sl Newd
: set. Traf-  reports ware sesn on TV, heard on radjc an clas
flo: NBAWH 134, \AE\SYEB 12, WEDPD 11, &ESX B. el:lrsd In newspapers and magazines. In addition, Nogﬁ
: SANTA CLARA VALLEY: SM. Rad Stafford, KB82ZY — 2aslarm Reﬂ‘un rasented SC amateurs with 2 SPEGIAL
i SEC: KEITL BTM: WBPHT. TC: KBHLE ACC: WEMKM. PIO;  SERVICE AVARD for thelr activities during the Merah tor.
NEBIS. AEBZ and NSEN are In charge of the ABRL/VEC nado disaster. R. P. Augulis, Diractor, sald, "We have no
V4 420-470 MHz aponsornd testing session to take place at Stanford [inear  doubt that many lives wera saved and personal in{urv

ﬂg

Accalerator Centar on January 12th. All Amateur Extra  reduced because of the efforts of the ARES and the ather

s # } Class license and Advanged Class license holders araen-  amateur participants.” Lat us not bask in our glory and
; ] L Lol p) couraged to contact AEGX or NS8N to get signed up to  become complacent. Amateur radia in SC Is on a rail. Keep
g'-‘ A o help out with the testing sessions that are currently be- it that way hy becom{%g INVOLVED., Program%lur the
kol W L ing planned to take placa in the EGV Section this coming  coming year are Ham Watch, SKYWARN and MOU EPD.
i [ [ ) . spring and summer. WB6GFJ is back In the area for & Contact me for details, Trafilc: KAZN 245 WYLANK, 179,
white and s he Is available 1o give talks and a slide  W4FMZ 120, WRIKT 98 TO 84, KB4BZA 66, K4ZB4%
y f % ragentation fq clubs ahout his recent trips 1o Tahitl, Cook  WB4UDK 38, WV4E 29, WD4FJP 24, KA4LRM 20, W4
i % slands, New Zealand and Ausiralia, Including Amateur 4, WADRF 1.
V3 220-225 MHz i Radlo onratlons fn those locations. WBBGFJ and 2 VIRGINIA: SM, Glauge Feigley, WAATQ — STM: WA4ALY.
Lo number of the ather sactlon amateurs who are active in  SEC: WBAUHG, ACCT V\EM.Y(QJ, OORFE: WEHU. BM:
& A ST AMBAT and working OSCAR are planning a prasentation  AR4LL PIO: WNAVALL
;u P ) %, on techniques of satellite communications to be held VTN 1 P.M. 3007 AALAT
= - 4 : sometime In January In the Bay Area. Emphasis will be  ySBN EPM,. 4947 WBZOMZ
14 = Fery P L placed on the baslca of satelllte work. The exact time and B30 P.M.  3B80 KB4WT
% ?lace are unknown at the time of this writlr%g, butbesure  yN (Earl 8 P.M. JE880 KLJST
! o listen to the Section Managers’ Net on Tusaday even- N I ate 10 P.M. 3 KR4V
H ings on 148.76 at 9 P M. for details or drop WESGFJ anota v 10:15 P.M. 3847 KAdluMm
 ¥2138-174 MHz stating you would Itke to attend and you'll be notiflad of ~ Congrats to the Virginia Beach AHC for quallfying 2s the
5 : Eiariancy Adar e honrem Galliomla Juafie & sacond Seccil Setvice in th section. hore a7 many
F kil s . rciubs in tha n O Could recaiva thi aint-
2" re 1 take ré{m at the Qwhoi 'y}.' GIE In S5 San Franclaco: The Ment. 560 the A of SHI fof detals, Thars was exaoliant
14

majot oblectives of the NCTEA are to promole coopera:  participation In the Section’s iirat SET axercise in Several
163 134 145 T4E 14T 138 144 150 tion and’ coprdination between the hams who are in- vaars, Thanks to SEG WB4UHC and ?.ls assigtanls for
FREQUENCY IN MHz tarested in handling traffic and the hams that are in- lanning the operation. Feminder to all ECa: send in your
terested in emaergancy communications and o pravide Em-m ANNUAL reports, If report forms are needed con-

tralning for traffic handling durin? emergenclas. It there  tact the SEC ar snf, NK41) has been named 1ha new

H Is a wide-spread emargency situation, there will be & need 4
Chaﬂ§ are included for far many o%erators wr?lo acr!g skilled in both tratfic handl- 'r';;'?:ﬁﬁ{, ?&h°K|4“{3ﬁ#ﬁ?&ﬁgﬁ&“éﬁ{ﬁg’{fﬁaﬁuﬁﬁﬂ
pretuning to an exact Ing techinlques and emergency communications, Anyone  scheduls. Mal’nng adtiross remains the same, KI4LO and
frequency for amateur or Interested nattending tha NCTEA megtings or joiningthe  WEAEDS are new ORS. The Tidewater Area has coor-

Hmup should cont?_lc WEPHT or KATE, Spaaking oftraf-  dinated exams for the months of Feb, March,

: May, Juna
c handling, WEPHT is still looking for amafewrs in-  July, Sent. Mot and bes  Paniecy hsn iars du
terested in grafﬂc handling for polgtmsnts as Official KHUN&F& M?a%ro for dgils. Egam; will fa'ﬁxe{d n coAnﬁ

Relay Stations (ORS). You don't have to be able to copy wnctlon with the Frostfest and Winlerfast contact
Agreat  \WR4{IO|

ey CW at 2540 wpm In oreler to be appointed an ORS, A gra NK4U, Wa4HU BAWT rt
TELEX. { ﬁy_-ya"[ doat of rafflc f2 handlad or the VHIE and HE phons panda. ity Wo elcomS Mark AASDX. & foerar SEm g A
e e I a

L & former SCM an
great deal Ofglg%ﬁSt amaong the traffic ped- o the sactlon. Mark lives in Vienne All ARBL field ap.

commercial applications.

E =5 1y la in packet radio, Contac WBPHT for an explana- Intments have been reviewed and those who have tall
FELEX COMMUNIGATIONS, ING- fion ofwhat i Invaivad In being an OF'S. This 18 The s Foiaiments bave baen revieved and those wha iave falicd
8600 Aldrich Ave. So., Minneapolis, MN 55420 LS A, of the year when many of the Glubs slect new officers. K4~I§T N4GHI WAICGK AAJAT WDHALY had over 100
Europe: Le Bonaparte—Office 711, It your 2lith has recently bad an election. iof me knowwho  PSHR polnts. Start planning for the Virginia QSO Part
Affaires Paris-Nord, the new officers and newsletter editars are so that infor-  |n Mareh. Hope to see you all at the Frostfest and
\ s Fe HanTe e er mer MSRVCT AR Wit Tl MM A RO IR
J s6cy; WEYLL treas. North Faninaula Electromics Ciub of: 184, wma%“w 151, KAJST 145, WBAPNY 114, KBAWT 54,
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This 40 meter antenna series gives

you three choices. The Discoverer 7-1
which is a rotatable dipole. Or the
Discoverer 7-2, a two-element beam you
can upgrade to three elements with a kit.

Whichever you choose, you’'ll get Hy-Gain's
superior mechanical design. Such as tapered tubing
to reduce weight and wind surface area. Maintenance-
free stainless steel hardware and preformed clamps for
an easy, rugged assembly.

You also get superior performance. Wide bandwidth
with SWR of 1.5:1 or less at resonance. High-Q
efficiency because there are no high-loss coils. A low
voltage feed point that eliminates insulator failure and
assures that the antenna can handle twice the new
legal power limit.

The Discoverer 7-1 dipole can be added to most
existing rotatable beam installations. This model can be
tuned to either 30 or 40 meters.

k] E
hY / I'd
~ 4

2Q

mHr o *100 7200 73
DMSCOVERER T-1

The Discoverer 7-2 requires only a 25 ft. (7.6 m)
turning radius and opens communication doors you
previously thought possible only on 20 meters.
Combining the advantages of high forward gain and a
high front-to-back ratio lets you hear and work stations
you couldn't read on a dipole or vertical antenna. Best
of all, you can upgrade this antenna anytime with the
3738 Director Kit.
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DISCOVERER 7-2

Ry

Tanas

DISCOVERER 7-2
with Diractor Kit

[P
By adding the Director Kit to the Discoverer 7-2
you create a thres-element beam on a boom of
only 35 ft. (10.7 m), that outperforms many of
the heavy-weight giants with much longer
booms. In fact, the kit doubles the effective
radiated power of the Discoverer 7-2, and
nearly doubles the front-to-back ratio. And,
because the antenna is still more compact than
a “‘glant”, you only need a medium-duty tower
such as the HG5288. All of which saves you
money and space without compromising safety
or performance.
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DISCOVERER 7-2 WITH 3738 KiT

The Hy-Gain Discoverer series gives you three
choices, just when declining sunspot activity
lends renewed importance to the 40 meter
band.

TELEX hifgain)

TELEX COMMUNICATIONS, INC.

S600 Aldrich Ave. Sa., Minneapalis, MN 55420 LL.5.A,
Europe: Le Bonaperte—Dftice 711, Centre Affaires Panis-MNord,

53153 Le Blanc-Mesni, Frence.
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aesu HF radios rely on state

Some people feel the name that
goes on a radio is more important
than what goes into it.

Al aesu, we let our tech-
nology speak for itself: a unique blend
of engineering know-how and
user suggestions that make our HF
products superior

But don't take our word for it.
Take a jook at our transceivers and
make up your own mind,

The economical FT-757G>_
A mobile transcelver that
might never leave your shack.
Tou told us what you wanted in
an HF rig that operates both in the
car and at home. Welve answered
with the FT-757GX: a compact 12-volt
transceiver with all the extras
built in. Features you'd normally pay
a iot mare for

As standard equipment you get
AM and FM modes, electronic

keyer with dot-dash memory 600-Hz
CW ilter, noise blanker, AF speech
processor and 25-kHz marker gener-
ator All at no extra charge.

The FT-757GXs high-
performance general coverage
receiver lets you listen from 500 kHz
up t© 30 MHz. The trensmitter
covers 10 to 160 meters, including
the new WARC bands. Dual VFOs
and single-button VFO/memory
swap maie split-frequency operation
easier than ever before.

Use the 8 memories to
store your favorite frequencies on
any of the bands. Then touch a
button to furmp to any programmed
frequency without worrying about
2 bandswitch.

For base-station use, the space-
saving FP-757GX flatpack power
supply shown in the hoto is ideai.
With this supply. the rig delivers

100 watts output on sideband, FM
and CW,

In addition, & massive heatsink
permits continuous R TY oper-
ation at full power output for up to
30 minutes. Full power for long
periods does require the use of the
FP-757HD heavy-cluty supply.

o the right of the transceiver is
the FC-757AT a fully-automatic
antenna tuner designed especially for
the FT-/57GX. This optional {uner
stores in its memory the antenna
selection and matching network
settings for each band. When you
operate that band again, the
tunerautomatically recalls the match-
ing network settings and chooses
the proper antenna.

With an optional interface unit,
you can control VO frequency
and memory functions via your per-
sonal computer

Contact your Yaesu dealer regarding MARS operation for bath transceivers.



f-the-art, not state-of-mind.

The FT-980.

The cleanest signal on the aix
We know that the guality of

the signal you put out is a reflection
on You.

S0 when we designed the
FT-980, we took clean output seri-
ously. So seriously in fact, that
you won't find a cleaner transmitter
on the market.

Featuring a conservatively
designed final amplifier that loafs at
a fraction of its rated power out-
put, the F-980 cuts distortion levels
to new fows. S0 you get a signal
you can really be proud of,

We designied the FT-980 with
complete operating flexibility in
rnind. But not at the expense of fun-
damentai performance.

You can setand forget about 50%
of the front panel controls, *

Store your faverite frequencies
and operating mode independently

in each of the 12 memory chan-
reis. Review the contents of any mem-
ory location, without disturbing

the Q5O in progress, by using the
checking function.

Going from one programmed
frequency to another is simple and
fast, Just touch a button to recall
any channel,

You'll find the F1-980 tolerant

of imperfect antennas. Theres essen- -

ti\s;\l}_)’:/(no power turm-down with an
SWR of 21 and just 25% turn-
down at 3:1.

Theres lots of flexibility built
into the triple-conversion receiver
For one thing, there are separate
front ends for ham and general cover-
age reception. So ham band oper-
ation is not compromised.

Multiple levels of IF filtering
assure outstanding rejection of
unwanted signals close to your oper-
ating frequency. And armchair

Prices and specifications subject to change without notice.

copy under really brutal conditions.

The FT-980 comes ready to hook
up o your personal computer: You
can control operating mode, IF pass-
band, frequency. and memory
functions from a remote location, A
variety of computer interfaces are
available. See your Yaesu dealer for
details.

State your mind.

When you visit your dezler. tell
him you want the latest in HF tech-
nology. A radio built by Yaesu.

YAESU

Yaesu Electronics Corporation
6851 Walthall Way, Paramount, <A 50723
{213) 633-4007

Yaesu Cincinnati Service Center
070 Gald Park Drive. Hamilton, OH 45011
{513) 8M-3100,



CRAMPED

MODEL HQ-1

< $182.50

FOR SPACE—WANT DX?

Then you want the
antennda that's known
around the world for its
small size and superior
performance , .. The
Muitiband HYBRID QUAD

for 6-10-15 & 20 meters.

I oot stocked by your dealer
order cirect Wa ity shipping in
UsA  Send lor liee calaleg of
other models and moe dala

WING SPAN-11 FT. :
BOOM-54 INCHES LONG
WIND AREA-1.5 5. FT.
1200 WATTS PEP. INPUT 1O
FINAL

FEED LINE-5O OHMS

EACH BAND FREQUENCY
ADJUSTABLE

mzfm'.aeﬁ. %‘?

TO0T W1sth §t.,

Erie, Pa. 16502

% ideal tor Nowices, SWL s
and seasoned amateurs

& <lopies Morse, Baudot
& ASCH cnriPs

% Built-in code practice
oscillator & speaker

* 12 VDC Dperatien or
130 vAC with adapter

provided i
L . H astareadt
4 Dptionai seriai/parallel § Hocearragt

&  Two optimized Morse
ranges

*  Digital & Analog fittering
with 16 db AGC

4  Autamatic speed tracking

ASCIT autput poart

S
More Features Per Doilar Than Anything Eise
aptional ASCI output porr.

CODE % STARTMKir, . CS-K'$129.00
ASCIH Port Kit . .. GS-IK $49.95

Corporatjon
P, O. Box 5i3Q,

3 — 7O WeM

Sopies mde rrom yUut’ rgcewver! |mproves your code speed toal
Large LE£Ds. Easy ta connect and operate. Gompact, 2lbs, Donnect computer (ke VG- =20 printer with

CODRE #* STAR Wired ,
ASCI Port Wured

. C5F §169.00
. CBIF $69.95

Add 55,00 shlpplnq and handling tor continental ULS, Send check or money order. Use VI’::A ar MasterCard,
Call ar write for FREE brochure, Factary Direct — WE'RE AS NEAR AS YOUR PHONE!

Talephone: (414) 241-8144
Thiensville, Wisconsin 53092

rSAVEl Spacial MONEY SAVING Oﬂ'el’!1

| on w!“““

1 w

| _”'ﬂ ,,.ol v’- 0‘-“ w,dm '“"q‘!- I
ey s

] WwoRLD Tie
Great for DX"ers, Emergency & Dally Operating,
Super Quailty. For Discerning Hams World \Wide!

* BIG %" LCO READ-QUT = UNIVERSAL DISPLAY
Shows 2§-Hour ZULL < LOCAL TIME DISPLAY [Dual- I
Zone Clock ONLY) Flashes Time & Date (AM-FM) +
RUGGED METAL CONSOLE » EASY-TO-SET External
Buttons « SIZES—Dual-Zane Clock 414" x 1%" « Sin ‘
24 HR Clock 1-7 /16" x 24" » QUARTZ ACCURACY »
BATTERY OPERATED STD \Watch Battery (Inciuded).
MAIL TO: AZIMUTH CLOCK, 11030 Santa Monlca
Blvd., Sulte 200, Los Angeles, CA 90025 USA, Uni- I
vemr/GMT A4%-Hour Clock—$14.95 ea, Dual-Zone
World-Time Clock——$24.95 ea. Add $1.95 Post &
Hdlg far cach Clock. [Cailf. Res. add 6%% sales tax.|
Charge your MASTERCARD or VISA. FOREIGN
ORDERS— Add 54.95 Post & Hdlg {US 5 Only).
CREDIT CARD ORDERS—Call TOLL FREE!

NAT'L. 1-800-821-6542.
L

In CALIF 1-800-421-1061.
14.DAY TRIALI SATISFACTION OR YOUR MONEY SACK?

LAI‘Iow 3-4 weeies for delivery,

EXAMPLE: ICOM R-T1A $529.90

Call or send for list of ather specials or price quote.
All major lines carried—aover 6,000 ham and elec-
franic items in stock,
ROSS DISTRIBUTING COMPANY
78 South State Sireet, Freston, [daho 83263
Talephone (208) 8520830 Closed Mond: at 2:00

COMMUNICATIONS RECEIVER SPECIALI]

WRIGHTAPES: (Since 1978) Unconditionally guar-
antesd Marse Coda Practice on 60 min. cassetic lapas,
Beginners 2-tape set 5 WPM $7.90. Also 3, 4,5, 6-8, 1D,
@11, 12-14, 14, 16-20, 22, 24-286 WPM. Specify Flain
Language or Code GGraups. Also plain lang. only 30-45,
35-40, 45-60. FOC type tests: 5-8, 1112, 1117, 13-4,
20-24 Callsigns: 12-15, 26-24. Nos.: 5-22, 13-18, 18-24,
Check, M/C, Visa $3.95 ea. PP 1st class LISA, Mex.,
Can. (Elsewhere add $2 per tape| Instant Service.

PH: 517-484-9794  WRIGHTAPES
236 E. Jackson 5-1, Lansing, MI 48908,

WORLD FAMOUS
GIUTIS
HEVERS

Write for Brochures
8044/8044B stil: $16, 70 ppd
CURTIS ELECTRO DEVICES, INC.
(415) 964-3846
Hox 4090, Mountain View CA 94040

$14.95
{nlus $1.75 shipping)

r_=
b

KB4QG 76, K4JM 1 KA3DTE 89, K
KAECD 54, W 53, NT4s sé, WB4UD
WE4EDE 40 KEJAP 38, N
23, NBANQI'.S w34zné T K

ROCKY MOUNTAIN DIVISION
GOLORADO SM, Blll Shetiield, KOAJ — SEC: WBﬂFQB
STM:; WDBAIT. OOIRFI:NCOF. Ae: WBEOUV, SOL:
WDHIGAL. PIO: KABPYH. TG Koep. B WﬂMDT 1985 3
@ new year, one that could make or braak tha hobby
Amateur Radio, With the advent of gur VE |:nru?1
program, wa wlll do gur own {esting & most ot the pollclng
of our fraquencies. 1 batleve that all of us are up tor the
task & will handle this new system with the upmaost in-
tegrity. Join In and help, 23 we need more QOS & VEs. |
visited the southern part of our stata for ameeting in La
Junta with the Arkansas Valley ARG & vary active pro-
gresswa & dedicated group, had stops In Galo Sprlngs [

yeblo. Schedules are coming togethar in tha state for
VE testing. Pueblo was the first with Dggembar & they
plan to teat each month Puabla {WBBY ); Jan 16th La
Jun A 14th Auro re

Swal mdﬁbz Bril (nnt flrm); Mavs!h Aurora (KRQIA; June
Bou dar are tests are now In the process so
cantact KBPGM oF ma for info. We want to have at least
ona test a month somewhetra in lhe stata, Oon rats to
name droppers: X NeFS to the
many upgradas a.crou the state.Ntoo numeroua to m

tlon H 9‘.'0
inf% 1ima

585, sess.' GTN
Trafflc: NOBAOP 26 WADFLIZ 154%5BJA
480, K 446, WDRAIT 241, WA
Naﬁzwwﬁ wm.AE&s, KJoG 88, WDPBSZ
NEW MEXICO: SM Joe T. Kni tht WBPDY —
DEC: KBSXD, STM: K 8: AU o | KELL W5V
C: WBGY, ACC: W5HD, outhwest Net {S) aots dally

on 3587 at 1930 tocal and handied 144 ms?s with 148 sta.
tiona In. New Mexico Roadrynner Net meeta daily on 3939
a1 0100 UTC and handled 81 msgs with 123833%110“ in,
New Mexico Breakfast Club medts daily
local and handled 70 mags with 828 stations in. Yucca.
2:Mitr Net 7818 96.'33 haridlad § msgs with 449 checking.
Garavan Club 2Mtr Net 86/08 handled 19 mags with 137
checkins. SCAT 2- Mtr Net 66/08 handled 8 mags with 714
checkins. EarEy Blrda-a12 chackins, Somry {0 raport the

assing of WEPFL. The UNM/West Atbuquerqua

wap ael was & graat aucceas VE Exa.rns enatlvuly
Rannad as [ollows; Las Cruces, Dec; El Paso

lbuqueEgua Feb.. Alamogordo, March, T raffias WSOAD

UT H: S8, Bon Todd, KIFR — STM: WITIOX. 5EC: N,
BM: WATMEL, OOJRE: KD?FL.AGC: KETXQ. PIO: N?BHC
TC: K7RJ. Since this is reaching you dyring the holidays,
iat me take 'lhe tlme to wish You all the very best this
a?aan uﬁgd 0 say hatnlk you for trl%edsuppo Klou havg
van ant Keys rspa 8
RTS Netﬁta!lons an VH& redio ara I(D?YK and
WATYAZ, N7EHG now an 1298 MHz. Naw oﬁicerﬂ olCedar
Mt ARS are: WBTUAO, p
KAFJCO, treas. NTIE 409 WAmL ara now ooord
exams in northern Utah for BEARS, Tth
expect to provide exams al japst quarteﬂ
are being coordinated via OAHC and UARG. We atlll need
someong to coordinate exams in cantral and southem
parts of state, Upgrade conclous can catch K7THLK code
prac;tlce on 1 Ilowln schedule 1030 on 7098 kHz an
46.55 M Z, and at 2200 on 3695 ka.
Tmes ara l S Ion nets arg: Behive utah Nat 733%
kHz, 1230 Ioca! tlme dal : Utah Coda Nat 3710 k
local time dal % ATMEL 56, w;am-uam CX
WYDMING SM chk Wunder, WATWFC - ASNM;
KATAWS. SEC: WITVK. Campball Co. ARC operated &
Gpeclaj avents station commeratlng the W\mrnln'gl Olf and
as cantennial, on Cct. 27th & 28. Sugpon of the ABRL
Fogram 13 klng up staam wit three citles now
wlth olunteer awmning Teams: Torn asper &
Cody. Please check with amateurs in these locations far
the next exam in your area. Much o‘r w o u tl!l not
covered an exam tesm. LET'S
Amateur Hadlo will be only as good as W
KGZAR reports :hat wbo Neat held 23 sasslont
wnth 889 GNI & 13 QTC, FJraostha 0
ackalope Net haeld 27 sessians wlth 53
Trafflc B?NHF( 225, WTH|

SOUTHEASTERN DlVISION
ALAB; MA. SM Jnse%vh E. mith Jr WMHNP — SEC:
N4DMA. KF4
CQOIRFI: KdELV lt’s !ha ha lnningofanawyear "Althou h
we did “more In 84, hink we can "coma allve in
Let's doubla qur puﬁlic sarvice fforts this yesar and sh
avaryons wh ateur Radio is, and what'it has to offer
as a viabla human resource. Alsp, let's uPEra.da our minds,
our tickets, and aur shacks this year, | hava a raport of
2 Silent Key: , Thomas H. Todd of Tuscaloosa
arg were threa new ection officials added this momh
NAGEL, Judson as £C of Shelby Co.; KB4AQQ, R
EC of Calhoun Go.; KA4KGK, Randall as EG fE‘untCo
Erom Enterprise comas a re ort ot thesa new
offlcars. KMA

- ASM; Wﬁpg

W%?sed ln 31 sas.sions with Ala rap 100 y W
D raports 6686 m sad In stesalons with
Ala rap 100% by WA4JDH WB#IXA WICKS NW X WX
,s: 73, remember, lat's * come allve n85." de Joe.
WA4RN Traffic: WA4JDH 556, WACKS 134, W4XI
WALLXP 43 hdh

W4,
WD4NYL 33, K4Al AGZ 20, KBAGPN N 20, WADEH 14, WB4TW
14, WAWJE'S, KaAFB KC4GS 2,
GEORG]A. SM EddyKnsobucid K4JNL. — SEC: WBAABY,
STM: K4 WA4AEY. BM: WaBIA, OQIRF):
PNY SGL. W4LBTZ, TC: K4UDA. NWS:
W, LEASE if vour club or group i8 lanning
HAMFEST this vaar now ig the time to send C.,
toboth W4RH & to the ARRL Ha. If U plan to havoa.ni A
3anctionad hamtest U must t I out the
sand them to WARH, the SE Division Direc or 30 that thay
¢an be voted on by the uard of Directars, (J can obtain
the forms trom Frank or me. So plaasa do this ASAP. As
we commence this New Year [ am hoping that each of U
who read my colurnn will endeavor 8o ge§ at laast one of
ur ham friends to join the ARAL. The Gaorgia seclion
never has had an ARRL Prasident until this past year.

Toper forms &



4000 SERIES
FM TRANSCEIVERS

10 METERS & DOWN

’COMMERCIAL-GRADE
QUALITY AT AMATEUR PRICES

* WIDE ﬁﬁg%ldjci'me chdE-IRAGEI Pos.4ooo --'no matier what the offset
‘covers 149.99 z in selectable Sfeps “+ ILLUMINATED KEYBOARDWITH ACQUISITION
of § or 10 kHz. PCS-4200 covers 220,000-224.995 * “ TONE: Unparalleled ease ofoperahomo S °

. MHzin selectable stéps of 5 or 20 kHz. PC3-4300
. covers 440,000-449.995 Mz in selectable steps  ~* BRIGHT GREEN LED FREQUENCY DISPLAY:

. of5or25kHz, PCS-4500 covers 50.000-53.59 Easrly visible, even in direct sunlight.
MHz in selectable steps of 5 or 10 kHz: PCS-4800  * « DIGITAL S/RF METER: Shows i mcomlng signal
. covers 28,000-28.980 MHz in. selectable steps of - | &trength and refative power output.

., 10or20kHz, - "+ BUSY-CHANNEL AND TRANSMITINDIGATORS: -
T CAP.’MAHS BUILTIN: PCS—4000 mcludes oover— -7 Bright LEDs show when a channel is busy and
‘age of CAP and MARS freGiienciés.” . . .. - whenyou are transmitting.

- TINYSIZE: Only2'H x 55"W X 6.8"0, COMPARE! -+ FULL 16-KEY TOUCHTONE?® PAD: Keyboard
* « MICROCOMPUTER CONTHOL Atthe forefront - fUIClians 25 autopatch when iransmitting {excopt

oftechnology! in PCS-4800).
. ; " +’PL TONE: Optional PL tone umtailowsaccessto
g;[g? ggﬁgﬁ‘é‘.‘““@ i‘:l?LITS Lélt!mate ver " ' private-ine repeaters; Deviation and tonefrecuericy

o __arefullyadjustable. |

T 16-CHANNEL MEMORY IN TWOB-CHANNEL

Ll BANKS Remlnsfrequencyand standard Slmp[e}( + TRUEFM: Not haé‘.e madulation, Unsurpassed
‘= or plus/minus offsets. Standard offsets are 800 kHz. - --1telligibility and audio fidelity.
“ool= for PCS-4000, 1.6 MHz for PCS-4200, 5 MHz for . - « HIGH/LOW POWER OUTPUT: 25 ¢or 5 watls

PC5-4300, 1 MHz for PCS 4500, and 100 KHz for selectabie In PCS-4000; 10 or 1 wattselectable In

.. PCS-4800. - =" 7 T L L . - PGS-4200, PCS-4300, PCS-4500, and PCS-4800.
"« DUAL MEMORY SCAN: Scan memo banks ‘ Transmrtterpower s fully adj ustable.

either separately or togither. COMPARE! - = EUPEFIOH ggCEIVEFI éilensntwuty 120 2 u\égr
. 0 RANGES OF PROGRAMMABLE BAND etter for 20-dB quieting. Clrcuits are design and
: g‘gANNENG Limits are quickly reset. Scan the two manufactured to rigorous specifications for exce;

- segments eatherseparateiyortogether COMPAHE' Horal performance, second to none. COMPAH

_ ; sl ning stops 5 seconds on a busy channel auto- At call, upfdown manual scan. and me’“"“’
ot E resgme Fc):am be overridden t desired, vacant . . ,address functions may be performed without
. i = scanning stops on unoccupied frequenties. - touching the front panel! COMPARE!

S . - « OTHER FEATURES; Dynamicmicrophone, rugged .
R il E;?CCLFSQ:?IEAPTB'Féﬁ%AXIEVEyiL%%LNgx,r‘:ﬁua;gy buall;;? spea&er ngloﬁxle ggur}ﬂng t;ragket remg?e
P * TWO PRIORITY MEMORIES;: Eher maybs D e . BcpT0s. plugs, fuses. and -

S - hardware are included.
instantly recalled at any time. COMPARE, o
+ ACCESSORIES: CS-7R 7-amp ac power supply,
_+» NICAD MEMORY BACKUP; Never Iose the pro— " CS-4.5R 4.5-a