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Take vour choice. The world famous 2K Desk

Classic, 2K Console Classic and 3K Console

Classic HF amplifiers speak for themselves. Now

to complete your range of choice, the superb new

1002-A and 2002-A for 146 MHz and the 1004-A

and 2004-A for 440 MHz.

Now a veritable cornucopia of superb amplifiers.

Just make your choice!

2K Classic...the culmination ot more than fifteen vears of developing the 2K series into the warld
tamous line that sefs the standards tor top quality HF linears. A true “workhorse™; buritto loaf alongat
full legal pawer, trouble tree, for vears of hard service. Operates on all amateur bands, 80 through 1%

meters {export models inciude 10 meater).

2K Classic "X"...We ¢an't think of any way to make this magniticent
#2000 watt amplifier better. Rugged...durable...the last amplitier you
may aver need to buy.

2KD Classic...a desk
maodel  designed 1o
operate at 2000 watts
effortlessiy, using two
Eimac 3-500 Z glass
envelope triodes, a
Pi-l. plate circuit and a
rotary  silver plated
tank coil. We challenge
you to find a better desk model for even a thousand dollars more.

3K Classic...uses the superb Eimac 8877 tube, More thar 13db gain.
We believe the 3K to he the finest amateur linear available
anywhere__the amplitier af every amateur's dreams,

! Heriry amateur amplifiers are available fram
; throughout the U.8. and are being exported fo amateurs all over the
world. Henry Radio also offers 4 broad hne of commercial FGC type
accepted arnplifiers for two way FM communications to 500 MHz, as
well as spacial AF power generators for industrial and scientific

users. Call or wnte Ted Shannon or Mary Silva for full information. !

select dealers |

We stock these plus many other fine names
AEA » QRGO « B5TRON « B & K « BIRD »
GOLLING « CONNECT-2YSTEMS «
CUSHCRAFT « DRAKE » E(MAG » HAL »
HUSTLER « HY-GRAIN « ICOM « KENWOOD «
LARSEN » NYE » BOBOT » vaESL)

2002-A,..a bright new
rework of Qur popuiar
2002 Zmetar amplifier.
Lsas the new Eimac
3CXBO0A7. The HF
chassis uses a Y% wave
length strip line design
for extremely reliable

approach, It provides
2000 watts input for
S5B and 1000 watts

input for GW, Because

this tube is rated at an unheard of 156dB gain, only about 25 watts
drive is required for full sutput.

2004-A is identical ta the 20024 except that 1t s set up for the 430 {0
450 MHz band. This ampilifier will use a = wave strip line and offer ail
of the same specitications as the 2002A. This will replace our imited
production 2004,

1002-A A 2 meter amplifier with the same design as the 20024,
axceptusing one 8874 tube for ' pawer specifications. Rated at 600
watts PEP output and 300 watts continuous carrier output, It
emplays the same strip line design as the 20024

1004-A,..a half-power version of the 20044, Will cover the 430 to 450
MHz band using a = wave strip line design.

)

2050 § Bundy Dr., Los Anggles, GA 90025
931 N. Euclid, Anahgim, CA 92801
Butler. Missouri 64730

(213) 820-1234
(714) 772-9200
(518) 679-3127

TOLL FREE ORDER NUMBER: (800 421-6831 For alf states except Galitarnia Call residents please ail snllect pn our regular numaers.



/Expand and Protect
Your RTTY Text }

DSK 3100

DSK3100-DS3100ASR-ST6000 SYSTEM

The BEST RTTY system just got better! The DSK3100 may be added to any DS3100/MPT3100 ter-
minal to give greatly expanded storage of text files. Best of all, files don’t “go away” when power
goes off! The DSK3100 builds on the already outstanding features of our super-terminal and adds
even more versatility to text editing, mailbox, and traffic handling features. The two disk drives
give text storage ten times that of the MS0O3100 and MPT3100. Qutstanding features:

+ Save all your message and text on two 5.25" diskettes

» Store up to 326,000 characters in 511 files

« Storage is equivalent to 4500 lines, 90 pages, 80 ft. of
TTY paper, or 15 hours of text at 60 WPM!

» Save all TEN HERE IS messages on disk

* Save all DS3100 turn-on parameters on disk

e New clock includes power protection and autodate

* New printer output for parallel interface printers

e Access disks directly from your computer with USER {/O

» Build your own text library by just changing diskettes

* Combine two files with new INSERT command

» New MSO directory is shorter and faster to send

» Cabinet matches ST6000 (3.5x 17 x9"; 12 |bs)

* One cable connection to MPT3100 terminal

* Operate from either 120 or 240V, 50/60 Hz power.

The DSK3100 adds non-volatile memory and extended storage features you, our customer, rieed.
Rather than designing a new product to replace it, we have again up-dated the DS3100 to make it
truly the most advanced and user-friendly RTTY system sold. With the addition of the DSK3100,
the DS3100 remains the unchallenged leader in state of the art communications. Write for our

HAL COMMUNICATIONS CORP.
BOX 365
URBANA, IL 61801 * (217) 367-7373 « TWX 910-245-0784 (HALCOMM URB)
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ICOM presents three ullta
compaci mobiles..the 1IC-27A
2-meter, the 1C-37A 220MHz and
the IC-47A 440MHz. The smallesi
mobiles available, the [C-
27A/37A/47A series measure
only 5% inches wide by 11
inches high by 7 inches deep.
Yet, they contain an inter- .
nal speaker making them
fully sell-contained and
easy lo mount.

25 Watls. In
such an incred-
ibly small pack-
age. the
C-27A37AATA ;
are able fo provide
25 watts of cutput power,

Intesrneat
Seen ke

5

32 PL Frequencias. The
[C-27Af3IA4TA come complete
with 32 PL freauencies ready 1o
40, Each PL frequency may be
selected by the main funing
knob and stored inte memory tor
acsy access along with
frequenicy.

& Mamories. The
IC-27A737A/47A have 9 memo-
fies available to store recelve
fraquency, transmit offset, oftset
direction, and PL fone. Memo-
ties are backed up by a lithium
backup baftery, which will store
Imermionas for up 1o seven vears,

Sneech Synthesizer. As an
addes plus, the [C-27A/37AZ47A
teature an optional speech
synthesizer ta verbally announce

%

the receiver requency of the
frensceiver through the simple
push of a butten, This allows the
operator to hear which fre-
cuency he is operating on with-
out locking at the ransceiver.

Scanning. The IC-
DTAFITAJATA series has
seanning systern which allows
scanriing of mamarnias or
seanning of the band,

Priority Sean, Priority may
be selected to bieeither &
rnermary channel or a VFQ
channel By using sampling
techniques, the operator can
determine if o frequency which
he wanfs 1o use is free of busy.

Microphone. Each IC-
2784374474 comes complete

with 1 microphone with o 14
button pad for access to your
favorite repeaater or tor dialing
through an autopateh.

Stacking Moblle
Mounts for the ‘
[C-274{ 378/ 47A g
ke a smail
complete
station for 1 1o
3 bands. Fach W
band ts tull tea-
twred and fully
aperational eviesn
when another band Is in use.

The ICOM IC-27A/37A/4T7TA
provide supert performance in
the mobile radio environme:t,
Seer them ot your jocal 1IC0M
cdeacler.

The World S

ICOM America, inc., 2112-116th Ave NE, Bellevue, WA 98004 / 3331 Towerwood Drive, Suite 307, Dailas, TX 75234
All stated specificatons care approxsmate und supject ta change without notice or obligation, Al ICOM radics signiticantly ewesd FCC reguiations imihng spurious emissons, 273747484
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Hearing W1AW’s 40-meter
signals better these days? it
just may have something to
do with the new heam at 90
feet, installed in April by
K1WJ {left) and AAZZ. See
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ENGINEERING
MAKES THE DIFFERENCE

Production Expertise And Service Integrity
Form The Foundation For Your Long-Term Satisfaction

The fact that the Computer Patch Interface unit by Advanced Electronic Applications, Inc. is known as the best value on the
market is no accident. The CP-1 was designed by Al Chandler, K6RFK (PHD-E.E.), an active RTTY user since 1963.

Given a cost per unit budget for the CP-1, Al designed as much performance as possible into the Computer Patch, inciud-
ing a unique new tuning indicator, referred to by one of our customers as the “Dead Eye Dick” tuning indicator. This indicator
is ideal for RTTY and CW. in that it is both fast to tune and (within 10 Hz) as accurate as scope tuning, It also performs under
poor signal to noise conditions in which other indicators provide no useful data,

AYs variable shift tuning was designed to move the space filter center frequency from 2225 Hz to 3125 Hz without changing
the bandwidth (by varying the (3 of the filter}. Allihisis accomplished using a precision ganged potentiometer to assure proper
tracking of the moltiple filter stages. We could have used a pot costing a tenth as much by simply using a two-pole filter design,
but we feel the advantage of a sharper filter reduces the noise bandwidth significantly and allows the variable shift controlto be
used like passband tuning for extra elimination of adjacent channel interference.

Some manufacturers are concerned that amateurs might try calibrating their own equipment and, therefore, have used
non-adjustable components, which results in sub-optimal performance. Although more costly, trimpots used in AEA equip-
ment allow factory adjustment for performance to design specifications, Competently designed active filier circuits need not
be adjusted after leaving the factory: however, for specialized use the owner can gasily change filter parareters.

Mindful of the fact that many of cur custorners are new to KTTY, Al made the CP-1 tuning as forgiving as possible, while
providing the most critfical operator a piece of equipment in which he could be proud. Even old “pro’s” are surprised at the
poor signal conditions under which the CP-1 will still provide good copy.

You can now experience the BESTRTTY. CW, and AMTOR offered. Couple the CP-1 with our new AEASOFT ™M soft-
ware packages designed for the MARS, SWL.. of amateur radio operator, and you will feel a pride reminiscent of what “made
in UJ.S.A.” brought in years gone by. Please do not hold the low price of the CP-1 against us. This is one case where you get
much raore than vau pay for relative to any of the competitive units. For more information send for our FREE cataiog. Better
vet, see your favorite dealer,

Advanced Electronic Applications, Inc.

P.G. BOX C-2160 » LYNNWOOD, WA 98036 # (200) 7757373 « TELEX; 152579 AEA INTL




- OWN THE WORLD
‘WITH THE R3
NO RADIAL
VERTICAL

those living in apartments, condominiums
or on small city lots. Even if you have plenty of

-—space, R3's combination of neat appearance
nd DX capability make it ideal for your sta-
tion. The R3 includes an integral turner 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,

R3 is a2 complete antenna system ready fo in-
stall in virtually any location from ground level
{o roof top.

FEATURES
M Gain, re! YiAwhip
No Radlals
360° Coverage :
Intogral Tuner with
Remote Control Console and Indicator
24 Volts To Tuner
110 or 220 Volt Operation
75 ft (22.9m) Control Cable Included
Only 221t (6.7m) High
1 sq {t (.09 sq m) Space
Self Supporting -
Stainiess Steel Hardware
Mount: Sleave Type Fits Pipe Up To
1% in (4.5¢cm) dia
Can Be Easily Stored and Set Up For
Portable or Temporary Operation

Add up the features—you'll find that you can .

have ALL OF THIS PERFORMANCE without
the need to buy tower, rotator and associated

hardware. B3 /S ANOTHER PRODUCT

CREATED FOR THE ENJOYMENT OF YOUR
HOBBY BY THE WORLD RENOWNED
CUSHCRAFT ENGINEERING DESIGN TEAM. |

‘other ver- .
Optimum ‘curant dlstnbution gives -
ficlency and low angte radiatlon for DX

,brlngs hlqh par!ormance antenna feat res

CORPORATION

THE ANTENNA COMPANY
- 48 Perimeter Road, PO. Box 4680
Manchester, NH 03108 USA;;*
- TELEPHONE - 603-627-7877 =

TELEX 953-O50 CUSHSIG MANT - .

AVMLABLE THROUGH DEALERS WORLE W!DEV
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Directors

Canada

THOMAS B, J. ATKINS, VEICDM,
55 Havenbrook Blvd., Willowdala, ON M2J 1AT
{416-494-8721)

Vice Director: Harry MacLean, VEGRO,

163 Meridene Cr. West, Landon, ON N5X 1G3
519-433-1198}

Allantic Division

HUGH A. TURNBULL," W3ARC, B203 Ahade Istand
Ave., Gollege Park, MO 20740 (301 -927-1767)

Vice Director: George W. Hippislay, K2KIR,

7932 (rish B, Goldan, MY 14033 (716-941-5287)
Cantral Division

EDMOND A, METZGER, WIPRN, 1520 South
Fourth St., Springtield, [L 62703 1217-523-5861
Yice Director: Howard S. Huntington, KBKM,

85 South Burr Oak Dr., Lake Zuricn, 1L 60047
Dakota Division

TOD OLSON, KaTd

292 Heather La, Long Lake, MN 55356 (612-473-6478)
Vice Director: Howard Mark, WeDZC, 11702 River
Hills Dr., Burnsvilte, MN 55337 (612-890-6302)
Delta Division

CLYDE 0r HURLBERT, WaCH, P.O. Box 541,

Biloxi, MS 39533 (601- 435-6566

Vice Lirecter: Robert P. Schmidt, WSGHP,

5100 Preas Dr., New Odeans. LA 70726

Great Lakes Division

GEORGE 5 WILSON, 1ll, W40Y1, 1648 Gritfith Ave
Qwensboro, KY 42301

Vice Director: Atlee §. Hart, WEBVR, 31030 Pear
Ridge. Farmington Hills, M1 48013

Hudson Division

GEORGE A, DIEHL, W2lHA, 20 Wiison Ava.,
GChatham, NJ 07928 {201-635-8703)

Vice birectar: Stephen A. Mendalsohn, WA2DHF,
64 Malden La., Little Feiry, NJ 07643 (201-641-6061)
Midwest Division

PAUL GRAUER." WPFIR, Box 190, Wilson, KS
67490 (913-658-2165)

Vice Director; Glaire Richard Dyas, Wi

1826 Tilden St., Holdrege, NE 68949 (30&995»6454}
New England Division

JOHN G. SULLIVAN, W1HHR, Whitney Rd.,
Columbia, GT 06237 (203-228-0111)

Vice Director: Richard P. Beebe, K1PAD,

& Tracy Gircle, Bilierica, MA 01821

Northwestorn Division

MARY E. LEWIS, WIQGP, 10352 Sandpoint Way, N.E.,
Seattle, WA 98126 [206.523.9117)

Viee Directar: M, L. Gibson, WTJIE, 1215 N. 28 PL,,
Ranton, WA 98056 [206.-226-4222)

Pacific Division

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

Vica Director: Kip Edwards, WESZN,

1928 Hillman Ave.. Belmont, CA 94002

Roanoke Division

GAY E. MILIUS, JB.,* W4UG,

1418 Rutiand Dr., Vlrglma Beach, VA 23454
{B04-481-5095)

Yice Director: John C. Kanode,

RFD 1, Box 73-A, Hoyce, VA 2"620 (703—83? 1340%

Rocky Mountain Division

LYS J. CAREY," KDPGM, 13495 Wast Center Dr.,
Lakewood, CO 80228 {303-986-5420)

Vice Director; Marshall Quiat, AGEX, 1624 Market St.,
Suite 200, Denver, CO 80202 (303-333-0819)
Southeastarn Division

FRANK M., BUTLER JR., W4RH,
373 Elliott Rd. 5.E.. Fort Walton Beach, FL 32548
(904-244-5425)

Vige Director: Mrs. Evelyn Gauzens, W4w
2780 N.W. drd St., Miam), FL 33125 {305 642-4139)
Southwestern Rivision

FRIED #EYN, WABWZO, 852 Chavenne St
Costa Mesa, CA 92626 (714-545-8516)

Wice Director: Wayna Qverbeck, NENB, 11552 Gail La,,
Garden Grove, GA 92640
Waest Gulf Division

RAYMOND B, WANGLER, WSENZ, 642 Beryl Dr,,
3an Antonio, TX 78213 (512-733-9632 home,
5126845111 business)

Vice Director: Thomas W. Comsiock, N5TG,
1700 Dominik, College Statiop, TX 7840 (713-693-1181)

*Executive Committes Member

8 NaT=

Section Managers of the ARRL

Reports Invited: The ARRL Board of Directors (ses list at ieft) determlnes tha polimes at ABRL. The 16
divisions of the League are turther arranged into 73 administrative “sections,” each headed by an elected
Segtion Manager. Your SM welcomes raports of ¢lub and individual actlvity. ARRL Field Qrganization a0
pointments ate available covering a wide range of Amateur Radio volunteor interssts, Whatavaer your licensa
class, your SM has an appointment available. Check with your SM (below) for further information. Section
boundaries are defined in the booklet Operating an Amateur Radie Station, free to members.

Canada

Alberta

British Columbia
Manitoba
Maritime-Nfid
Qnlarte

Chigbec
Saskatchewsn

Allantic Division
Delawars

Eastern Pgnnsylvania
Marytand-D.C.
Southern New Jersey
Western New York
\Western Pennsylvania

Central Division
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Wisconsin

Dakots Division
Minnesota
North Dakota
South Dakota

Delta Division
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Hudson Division
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Narthern New Jersey

Midwest Division
iowa

Kansas
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MNebraska

New England Division
Cannecticut

Fastern Massachusetts
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New Hampshire

Rhode Island
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Western Massachusetts

Northwestern Division
Afaska

fdaho

Montana

Cregon

Washington

Pacific Division
East Bay

Nevada

Pacific
Sacramento Valley
San Francisco

San Jeaguln Vatley
Santa Clarg Valley

Roanoke Divisien
North Carolina
Sauth Carolina
Virginia

West Virginle

Rocky Mountain Division
Coloratlo

New Mexice

Ltah

Wyoming

Southeastern Division
Alabama
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Wast Indles
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Arizona

Las Angelas

Qrange

San ieqo

Santa Barbara

Wast Gulf Division
MNorthern Texas
Okfahoma
Sauthern Texas

E. Boy Eiiis, VEBXG, P. 0. Box 2, RR 1, Fort Saskatchewan T8L 2N7

H. E. Savage, VE?FB, 4553 West 1210 Ave.. Yancouver VBR 2R4 {6{)4 -224-5228)
Pater Guenther, \!E4PG Box 148, Landmark ROA UX0 {204-355-4521

Donald R. Wellin VE1WF 36 Sherwood Dr,, St, John, NE E2J SHE {506-696-2913)
I, P. Thivierge, VE3GT, 34 Bruce St. W., Renfraw KTV 3W1 {B13-422.5087)

Harold Moraau, VE2BP, B0 Principale, St, Simon Co., Bagot JOH 112 514-798-2173)
W. G, Bl Munday, VESWM, 132 Shannon Rd., Regrna 45 5B1 (306-586-46G3)

John 0. Hartman, WAJZBI, 32 Nanticoke Cir., Seaford 19973 (302-629-2685)

Mark .. Pierson, KB3NE, 2517 Nanton br., Phlla.delphia 19154 (215.837-5407)

rarl R. Medrow, W3FA, 702'W, Central Ava Davidsonville, MD 21035 &301 -261-4008)
Richard Baier, WAZHEB, 1226 Auduben Dr., Toms Rivar, NJ 08763 (201-270-5702)
William Thompson WZMTA RD 1-Rock Rd Newark Valley 13811 (607-642-8930)
Citto Schuler, K3SMB, 3732 Colby &t., Plﬂsburgh 15214 (412:231-6850)

David E. Lattan, WDSEBQ, RR 1, Box 234, Makanda 62958 (818-529-1578)
Bruce Woodward, WIUMH, 6208 Bramshaw Rd.. Indianapolls 46220 {317-251-5606)
Hoy Pedarsen, KEFHI. 510 Park $t., Junsau 54039 (414-386-4666)

Heler Haynes, WBBHOX, 3101 N.W, 181h Ave., Rochester 55401 (507-288-2437)
Ron Rochs, KBALL, 1437 North Unlversity Dr., Fargo 58102 (701-237-9026)
Fradric Stephan, KCROO, Box 772 - Wind Cave Ranch, Hot prings 57747 (605-745-5008)

Joal M. Harrdson, Sr., WEBSIGF, 1403 Forrest Dr., Searcy 72143 (501 -268- QMD]
Jokn M. Wnndergem K5KR, 600 Smith Dr., Metairie 70005 (504.837.1485

Thomas Hammack, WAWLF, § Gardinal Cove Lon 8 Baach. 39‘560 {6()1-864-4452)
John G. Brown, NO4Q, P, O, Box 37, Eva 39333 {901-684.7531)

Anna B. (Sloan) Jackson, KA4GFU, 2317 Adams, Paducah 42001
James A, Seelay, WEEMTD, 14830 Glinton Bd., Spring ort_ 49284 (517-568.2411)
Allan L. Severson, AB&P, 1375 Ethel Ava., Lakéwaiod 44107 {216-521-1565)

Paul 8. sydaren\f{z WRB2VUK, 259 N, Washington, North Tarrytown 10531 {914-831-7424)
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Our Next Great Challenge

Radic amateurs like to meet challenges. The
licensing system almost guarantees that we all
possess this trait; if we don’t, we probably won't
make it past the examination hurdle. Most of us
are achievement oriented; we like to compete,
either against one another or against personal
goals we set for ourselves. If we can’t reach a
goal through individual action, most of us
recognize the need to band together to gain
strength in numbers. For the 70 years of its
existence, ARRIL has been the vehicle we have
used most frequently for effective group action.

We take pride in our ability to communicate
across barriers that others are nnabie to breach.
We tike to think, and like others to think, that
we are pretty good at bridging the gap when
disaster strikes, and normal communications cir-
cuits are out of order or overloaded. Generally
speaking, we are pretty good if one considers
what things would be like if we weren’t around.
But let's be honest with ourselves: Measured
against what we know we could do, we're fall-
ing short of the mark.

We are also capable, with modest stations at
both ends, of communicating with reasonable
reliability between any two points on the globe
as long as we can tailor our time schedules and
selection of frequencies to the prevailing
propagation, Thanks to the new allocations (at
10 MHz, and later at 18 and 24 MHz) and to
developments such as the OSCAR 10 satellite,
the percentage of time we can work from Point
A to Point B is growing. But cur position is
precarions: We're at the mercy of the sunspots,
and there’s no backup for OSCAR 10. In some
ways we're no better off than we were when jong-
distance radio propagation was first utilized in
the early 1920s, and we’re certainly a long way
from 24-hour, 99%-reliable circuits. Again, we
can do better — and we should want to do better.

How do we address these challenges? We can’t
do it as individuals; to succeed, it must be a
group effort. This is nothing new to Amateur
Radio, of course; both the Amateur Radio
Emergency Service (ARES) and the National
Traffic System (NTS) are fine examples of ef-
fective volunteer organizations, working in the
public interest. However, a number of astute
observers have pointed out that we aren’t taking
full advantage of the technology at our com-
mand. We are victims of our own diversity: Ex-
perimenters talk mostly among themselves,
public-service communicators do the same, and
they seldom work together in pursnit of a com-
mon objective. The result is that today, ex-
perimenters feei they have a marvelons tool to
improve Amateur Radio communications, and
particularly our public-service capability, but the
rest of us have been slow to recognize that we
really do need this tool.

What is it? It’s called packet radio.

Now, don’t turn the page; this isn't going to
be a technical discussion. 1f you want that, look
in Chapter 14 of the 1984 ARRL Handbook.
Right now we want to talk about what it can do
for us, not how it works,

Conceptually, packet radio is no different than
any other message-forwarding system. When in
1914 Hiram Percy Maxim sent his now-famous
message from Hartford to Springfield via an in-
termediate station, thus triggering he thought
that grew into the American Kadio Relay
League, he had to tell the relaying station who
the message was for and he had to make sure
the message was copied correctly. Packet radio
works the same way, except that the routing and
verification are handled automatically, without
human intervention, Every station in the network
can be used as a relay station, and networks can
be connected together practically without limit.
Today, local networks are springing up
throughout the country and the worlid, and some
have been tied together by HF radic or satellite
to show it can be done. The cost of getting
involved in packet radio, assuming that one
already has a small home computer (51 terminal)
and a transceiver, is just a few hundred dollars
and is bound to drop as interest grows.

There are three potential impediments to
packet radio growth. The first is regulatory:
some existing rules were not written with packet
radio in mind, and modifications (corsistent with
protecting other spectrum users) may be
necessary if we are to fake full advantage of the
technique. The second is standards, Networks
must be able to talk to one another, and this can
ocecur only if common standards are used. The
third potential impediment is apathy. A
worldwide packet radio network will be truly
effective only if there is mass participation, and
this means that the average amateur must come
to understand and appreciate its promise.

It is significant that ARRL has been involved
in packet radio developments for several years.
The League has sponsored three packet con-
ferences, most recently on April 15 in Trenton,
New Jersey, to bring potentially divergent ex-
perimenters together, and the ARRL Ad Hoc
Committee on Amateur Radio Dijgital Com-
munication, created and funded by the League's
Board of Directors, has become the recognized
medium for presenting standards proposals and
resolving differences.

Properly nurtured, packet radio could bring
worldwide data communication (and don’t rule
out digital voice and video!) within the reach of
anyone who can sign into a local VHF or UHF
packet network. Planning and implementing
such a network will be a worthy challénge, We're
excited by the prospect — and proud that ARRL
is in the forefront of its development:=— Havigd
Sumner, KIZZ
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League LINES...

Three San Diego, California amateurs have been ordered to "show cause why their Amateur Radio
licenses should not be revoked" in connection with interference to local repeaters. According

To an FCC news release dated Aprdl 20, 1984, Calvin C. Plageman, WDSDSV, James W. Smith,
W6VCE, and Anthony M. DiBona, K6PWX, have been charged with viclating FCC Section 97,125
regarding malicious interference. Smith and DiBona are also charged with failing to ID prop-
erly (Secilons 97.84(a) and 97.123), broadeasting (97.113) and transmitting music (97.115).
Investigation efforts are continuing, and the FCC says that action against additional offenders

in the San Diego area may be initiated in the future.

Edward L. Johnson, WA2JHU, of Syracuse, New York, has paid a $600 FCC fine and has agreed to
turn in his amateur operator and station licenses for a four-month period. Johnson was caught
Violatlng FCC Rules by (aptain David A. Stevenson ol the Onondaga County, New York, Sheriff's
Department. Captain Stevenson investigated interference complaints from hams supplying

radio communications at the 1983 Empire State Games in Syracuse. Captain Stevenson used
direetion-finding gear to locate the interference. He submitted evidence to the FCC, which

cited Johnson for failing to identify (97.84) and broadcasting (97.113).

"Multiband, Broadband, and Frequency Independent Antennas, an Overview," will be aired by Dr.
John "Jack" Belrose, VE2CV, on the June 21 North American Teleconference Radic Net (TRN).
Belrose is an ARRL Technical &dvisor on antennas and author of many artleles.” His taik on
TRN has been arranged on behalf of all Canadian amateurs by the Canadian Radio Relay League
(CRRL). A complete and up-to-date list of the gateway stations providing aceess to TRN
programs is maintained in the Compuserve "Hamnet" X1¥ database. This, and information on
linking repeaters into the net, may be obtained by writing the net manager, Rich Whiting,

WETN at 4749 Diane Dr., Minnetonka, MN 55343. Please enclose an s.a.s.e,

Users of the latest Repeater Directory should note that the 6-meter band plan printed therein
is not eurrent. The iatest 6-meter hand plan as adopted by the ARRL Board of Directors appesars
in August 1983 QST, p. 72.

The ARRL_Volunteer Examiner Program is preparing to serve all U.S. eall areas plus locations
overseas. The presence of other Volunteer Examiner Coordinators does not block the ARRL from
also serving In a given area, some VECs have already indicaled thai they will serve on a
eooperative basis with the ARRL's VE program once it i in place. {See Happenings, May 1984,

p. 63, for detanis on the Volunteer Examiner Program.}

A new videotape iz available from ARRL. Owen Garriott’s (WSLFL) talk at the Foothill College
Space Jcience Center in California on his Amateur Radio and STS-9 experiences is captured on an
hour-long videotape. If your ARRL Affiliated Club is interested in viewing this videotape,
contact Karl Townsend at the Film Library and ask for VT-33 (VHS format only).

The ARRL Club and Training Department is looking for an Assistant Club Program Manager. Duties
inelude editing and contributing to QST's Club Corner and the adminktration of Affiﬁate% Club

and Special Service Club programs. Fxcellent written and oral eommunieations skills and a
Techniclan class or higher Amateur Radio license are required, as well as a willingness io

travel and represent ARRL. Experience with Amateur Radio clubs preferred. Contaet Club and
Training Department Manager Steve Place, WBIEYI, at ARRL Hg.

QRYV for FD? Reserve the last full weekend in June (June 23-24} for the most popular operating
event ol the year. What betfer way to generate positive publieity for Amateur Radio ~- and get

& 100-point bonus fo boot! AMSAT has authorized the use of AMSAT-OSCAR 10 during Field Day --
another 100-point bonus. See May QST, p. 39, for Field Day rules.

A temporary third-party-traffie sgreement between Zimbabwe (Z2) and the U.8. will be in effect
Trom Jily 1 through August 41, allowing U.5. amateurs to exchange third-party traffie between
the Los Angeles Olympie Village and Zimbabwe, the first of several expected sgreements.

Because of g shortage of QST space, Correspondence has been deleted from this issue only. It
will be back next month.

Your hObb{EI can be your career! FCC has an gj‘r_yglj_n-g for an Electronies Engineer to work in the
Personal Radio Branch (ineludes Amateur Radio). BSEE degree a must; General clas or above
amateur license desired. Salary $17,000 - $27,000 to start, depending on qualifieations. Send
resume to-James Shaffer, FCC, Washington, DC 20554,

10 L5



Keeping Cool: A Thermal
Design Primer

Sitting in the shade of a “kind ole tree” is one- way 10 keep
cool, but what do you do to keep solid-state ampiifiers

from overheating?

By Dick Jansson,” WD4FARB

ne of the greater mysteries of
O Amateur Radio is that of thermal

design and heat transfer. This is
understandable when you realize that ther-
mal design is practiced by relatively few
mechanical engineers, even fewer of whom
are interested in Amateur Radio. I intend
to correct some of these deficiencies by
treating one of the most common, but
elusive, heat transfer modes.

Natural convection heat transfer is the
simplest method to cool electronic devices,
but it is not efficient in terms of size and
power-handling capability. This method of
cooling RF power amplifiers places a heat
exchanger (heat sink) on the amplifier, as
shown in Fig. 1. When power is dissipated
by the amplifier, the heat sink becomes
warm. The air in contact with the warm
heat sink becomes lighter than the sur-
rounding ambient air and rises. This ailows
cooler air to come in contact with the heat
sink. Ajr circulation through the heat sink
is thus created. Lighter, warmer air moves
about through the good graces of the
earth’s gravity, and it, in turn, becomes
cooled by the ambient air.

The advantage of naturai convection is
that the cooling device is simple and has no
moving parts. There are no fans or blowers
to create that rumbling background noise
sa often heard on ham-band signals. But
there are some limitations in the use of
natural convection to cool amplifiers, It is
not practical to dissipate continuously more

*1130 WillowBrook Trail, Maitland, FL 32751

Fig. 1 — The back paneis of two solid-state amplifiers built by the author, Note the heat sinks
employed.

than 100 W because of the size of the heat
sinks required, unless an expensive space-
age heat pipe (Fig. 2) is used.’ Another
practical restriction in the use of many heat
sinks is that one Face of the sink must be
flat and unobstructed so the circuit board
can be secured intimately to the heat sink,

'‘Notes appear on page 14.

This rules out some of the better-
performing high-power heat sinks.?

Thermal Networks

To apply thermal design precepts to RF
amplifiers, a discussion of thermal net-
works is needed. Thermal networks that
look like electrical networks can be con-
structed. In fact, the basic equations are the
same. Heat, measured in watts, flows in the

June 1934 1"
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Fig. 3 — Thermal network elements are con-
figured like alectronic networks.

network as does electrical current,
measured in amperes. Temperature dif-
ferences, in degrees Celsius, are equivalent
to electrical potential, in volts. Resistance
to heat flow is expressed in °C/W, and is
equivalent to resistance measured in ohms.
{Thermal resistors, however, have not yet
been color coded!)

A thermal network that describes the
flow of heat from a transistor junction to
the ambient air, considered here as the
uitimate heat sink, is shown in Fig. 3. B,
describes the thermal resistance from the
transistor junction to its case. R, is the
resistance of the mounting interface be-
tween the transistor case and the heat sink.
R., is the resistance of the heat sink to the
ambient air. The upper limit of this ther-
mal network is the safe and reliable
operating femperature of the transistor
junction. While modern silicon transistors
can operate with junction temperatures in
excess of 200° €, good practice dictates
limiting the junction {emperature 1o
125° C for long-term reliability. Some
government-sponsored projects restrict that
number to 110° C.

Here are some practical examples. Fig.
i shows the back of two solid-state
amplifiers. The larger unit on the left has
two transistors that deliver 60 W of RF out-
put on 432 MHz; the smaller unit on the
right employs a single transistor develop-
ing 100 W of RF output on 50 MHz. Table
1 lists the thermal characteristics of these
two amplifiers.

Values of Ry are supplied by manufac-
turers” data sheets for the respective
transistors.’ Values for R are more
tenuous and depend on a number of varia-
bles. Fortunately, most RF power tran-
sistors are efectrically isolated from their
cases. This permits the case to be mounted
directly to a_heat sink rather than requir-
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Fig. 4 - Optimum fln spacing as a function of heat-sink ternperatura is shown here.

Table 1
Amplifier Thermal Characteristics
Cperating frequency: 50 MHz 432 MHz
Transistor type: PT9780 MRF308
Quantity: 1 2
Thermal resistance {*C/W} of each device:"
junction to case (R;k 0.50 1.20
case to heat sink (&iﬂ}: 0.50 0.50
De input power (Wh: 188 188
RF output power (W) 95 63
CGS dissipation (W 94 &3
IGAS dissipation {W), 33% duty cycle: 3 32
Thermalloy heat sink type (see
Table 2): 14468{6157) 14288(6190)
Thermal resistance (*C},
zink to ambient (By): 1.8 (.84
Design ambient temperature, T,, (*C) 27 27
IGAS operating temperatures (°C}
heat sink (T,F 63 54
fransistor case (T): 94 0
transistor junction (T)k 141 127

ing thin, insulating washers or other in-
sulating material. The variability of R, is
in the ““tightness’” of the attachment of the
fransistor to the heat sink, and the methods
that are used to ensure excellent thermal
conduction between the case and the sink,
Typical values of Ry can range from
0.50° C/W down to 0.2° C/W using direct
mounting methods and thermal joint com-
pound. Somewhat lower values of Ry can
be obtained (at a price) through the use of
a 0.05-mm-thick layer of indium foil.*?
This leaves the thermal resistance of the
heat sink, R, as the remaining item.
Table 2 shows the significant measurements
of the two heat sinks used as examples. The
fact that the spacing between fins is not
small is an acknowledgment of the
thickness of the heated air next to each fin
employed in natural convection heat
transfer.® Optimum fin spacing is a func-
tion of the heat-sink temperature, shown
in Fig. 4. Average fin spacings less than
8 mm shouid not be considered, as the air
flow will be impeded seriously. Narrow fin

spacings are useful on heat sinks that have
fans to move the air. Most force-cooled
heat sinks used in natural-convection ser-
vice might just as well be solid blocks of
metal for all the good their narrowly spaced
fins do without powered air movement.

Since gravity and air density play a role
in convective heat transfer, there are good
and bad fin orientations, with respect to the
gravity vector, that must be considered.
Fig. 5 illustrates the heat-sink orientations
and nomenclature considered in this work.
Note the indicated air fiow, as this is a clue
to the performance data.

How Big a Sink?

How does one approximate the heat-sink
size needed? Some manufacturers have
concluded that heat-sink volume and per-
formance can be loosely related over a wide
range of values.” Fig. 6 shows the impor-
tant portion of the range suitable for RF
power amplifiers. These values are iden-
tified as rough order of magnitude (ROM)
sizing of a heat sink. While this graph may




seetit too simplistic for a complex subject,
the data demonstrates that it is not.

For the purposes of this work, a simple
analytic computer program was created.?
This provides a closed-form solution (an
approximation) accounting for the convec-
tive heat transfer and the radiation heat
transfer that also affects performance.
Consideration of the radiative transfer,
while not large, helps avoid oversizing a
heat sink. The results of the analysis are
shown in subsequent illustrations as the
“*‘computed™ curves,

I conducted unsophisticated thermal tests
in my shop with the highest class of in-
strumentation being a portable digital
voltmeter equipped with a single ther-
mocouple, Other items included a ther-
mometer, masking tape, a house-insnlation
blanket, some power resistors and an ad-
justable, regulated power supply. Tests
were conducted at several power levels for
the three fin orientations shown in Fig, 5.

Figs. 7 and 8 show the test results, along
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Fig. 5 — Good and bad heat-sink orlentation,
as discussed in the text.

Table 2
Heat Sink Measurements

Thermalloy part number: 14468{6157) 14288(6190)
Fin dimensions (mm}

height: 38 35

langth: 152 152

mean spacing: 7a 9.2
Number of fing: 10 16
Heat sink dimensions (mm)

height: 44 42

width: 104 172

length: 152 152
Emittance: 0.85 0.80
Analytlc and test condlitions:

amblent (still) air temperature, °C: 2728

heat transfer shape factor: 0.555

in = mmi25.4

with the computed expectations. The best
performance is obtained with the vertical
fin orientation, followed closely by the
horizontal-up fin placement. Heat sinks
with horizontal-side fin orientations are
reat losers. The ROM projections for these
heat sinks are seen to approximate their
practical maximum-power capabilities.
This demonstrates that properly selected
and used heat sinks do meet the expecta-
tions of sophisticated analysis and simple
ROM projections. The data suggests that
a 15% higher ROM value should be used
for simple analysis in this range. For any
selected power level, the Ry, can be found,
with the heat-sink and transistor-junction
operating temperatures determined as
shown in Table 1.

Note that the safe heat-sink and tran-
sistor temperatures are somewhat higher
than commonly suspected, Most of us are
able to keep our **finger thermometer’’ on
a 50° C heat sink, albeit for not too long.
For a full 33% 1CAS operating duty cycle,
the heat sinks on the amplifiers become
warmer than 50° C, vet the transistors are
safe.® In practice, my amplifiers have never
had heat-sink temperatures warmer than
that tolerated by a finger.

The heat sink on the 70-cm amplifier is
not hlack anodized. This fact is accounted
for in the computer analysis. The unano-
dized heat sink has a natural mill finish
(certainly not polished), and that, along
with its fin geometry, ereated a rather
“*gray”’ surface with a probable radiative
emittance (¢} in the range of ¢ = 0.80.
Shown also in Fig. & is the expected per-
formance of a black anodized heat sink,
e = (.95,

in determining the convective perfor-
mance of a finned heat sink, the dimension
of the fin that lies in the gravity direction
is important. The shorter dimension of the
fin height in the horizontal-up orientation
is quite a boost to heat transfer. What
counters this effect is that the air pursues
a more difficult path to reach the fins.
Therefore, a reduced fin effectiveness (y)
of only 0.60 is used in those cases. The poor
perforinance of the horizontal-side place-

ment heat sink is quite noticeable in Fig,
7. This case was not analyzed, and only a
limited amount of data is presented, as the
test heat exchanger was getting quite hot
at the lower-power levels,

The Air Path

Prior to these tests, I intuitively felt that
having air clearance below a- vertically
oriented heat sink is necessary. Amplifiers
were located to provide good air supply
clearance from below (extending over the
edge of a shelf). The test data clearly
demonstrates that these steps are un-
necessary. A vertically oriented fin heat
sink can be used effectively even with a
blockage at the lower air entrance side of
the heat sink. Moreover, the good perfor-
mance of the horizontal-up oriented heat
sinks proves to be another surprise. All this
means is that some of us are stiil learning
about the thermal-design profession!

se of Fans

How does a heat sink perform with some
induced air motion? Fig. 9 provides that
information in terms of a thermal
resistance ratio; 1.e., the thermal resistance
with forced air motion compared to the
natural convection resistance. This data is
not universally applicable, so use it with
caution. It does show that substantial im-
provernents may be had with only small air
velocities through the fins. For example, 2
two-fold heat sink performance improve-
ment can be obtained with arn air-flow
velocity of only 300 ft/min. This is at the
expense of providing a fan, the power re-
quired to operate the fan, and acceptance
of accompanying noise. If a station is
operating on emergency power, ac fan
power may not be available. The data of
Fig. 9 may be applied to such itemns as heat
sinks on solid-state transceivers that
operate in the RTTY and FM modes. Most
of the heat sinks used on these transceivers
are not designed for that type of service.
A small fan, perhaps siowed to inaudibility
through the use of a series power resistor
or a capacitor, can save the dav and the
final amplifier transistors.®

June 1984 13



24
-
5
2oy - HORIZOMTAL = SiDE
" i
1.9 o
e NATURAL GONVECTION
1.8
: ™
4 9 N
[ %] 1
s 1.7 e
! W T JEST DATA
§ E 147 4 YERTICAL
g 2 % HORIZONTAL - UP
w1 o
& ® 431 B2 HORIZONTAL ~ SIDE
4 =l
" . 2
w //‘ x
z o %2 GOMPUTED
w FORGED CONVECTION 4 " RGRIZONTAL - &1
o 1000 froMiN . LEDY)
G
1.1
COMPUTED .~
VERTCAL a
1.0 - - - i
at AN
' ¥ 1 -
X 1 00 TR GM PROVECTION
.9
HEAT EXGHANGER VOLUME - IN? T
QT T T i ¥ ¥ T
[ 0 30 40 EDY ] b
POWER - WATTS

Fig. 8 — Heat-sink size may be approximated
{Cm? = in® » 16.387)
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from thls chart.

As shown, test data values for the horizontal-up and vertical fin

orientations fall between the computed-value curves.
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“Fhe heat pipe is 4 thermal linkage of very high con-
ductivity. It is a closed, evacuated chamber lined
with & wick. Heat is transported by evaporation
of a volatile Fluid, which is vondensed at the cold
end of the pipe and returned by capillary action
to the hot end. 'The vapor passes through the cavity.
Heat pipes consist of three zones or sections: the
evaporator, the condenser and an adiabatic section
connecting the other two. [n some designs, the
adiabatic section may be very short. This device
offers a number of important properiies usetul
in electronic equipment cooling systems. it has many
times the heat transfer capacity of the best heat-
condugting materials while maintaining an essentially
uniform femperature and transporting heat over
distances of several feet. [t requires no power and
operates satisfactorily in a zero-gravity enviroament.

Fig. 9 — Heat-sink performance with induced
@ir motion.
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*There are numerous manufacturers of excellent heat
sinks, although the choices suitable for convection-
cooled RF amplifiers are somewhat limited, Refer-

ences to any one manufacturer are not infended to
exchude the use of producis of any others, nor to
indicate any particular predisposition to one manu-
facturer. The catalogs and products used during the
preparation of this paper are from: EG & G
Wakefield Engineering, 60 Audubon Rd., Wake-
field, MA 01880; Thermalloy, Inc., 202 West
Valley View La., Dalias, T 75234-9990; and Accel
industrial Heat Sink Corp., 3709 Medford St.,
Los Angeles, CA 90063.

PTYTR0 manufactured by TRW RF Semiconductors,
14520 Aviation Rlvd., Lawndale, A $0260;
MRF309 by Motorola Semiconductor Products,
Inc., Box 20912, Phoenix, AZ 85036,

“in = mm/25.4; m = ft x (L3048,

*R. M. Jansson, **The Heat Transfer Properties of
Structural Elements for Space lostruments,” MIT
Instrumentation Laboratory, B-1173, June 1962

sy, Pritchett, “Optimum Fin Spacing in Natural
Convection or Fres Convection,” Thermalloy, Inc.,
E.LR. No. 76-1004, May 1976.

"EG & G Wakefield Engineering and Thermalloy, Ine.

*This software was written to help the auther avoid
the pitfalls of failing memory, It requires con-
siderable engineering judgment to use, and is not
suitable for distribution.,

*ICAS — Intermiftent Comroercial and Amateur
Service.

WAc maotors ave ferrible variable-speed devices. The
ability {o slow one down depends an its slip charac-
teristics {the difference between the rotor and stator
speeds). I use 2 Sprite model SP2A2 fan to cool the
heat sink on my transceiver. Being quite near
the operating position, even this small fan makes
an gbiectionable amoumt of noise if operated
at full line voltage. I experimentally determined that
use of a t-k§), 20-W resistor in one leg of the line
to the tan slows the fan to inaudibility while still
moving ¢nough air to permit CCS (Continuous
Commercial Service) RTTY transmissions. (A
capacitor can be used to slow the fan, but none of
the capacitors 1 tried would stay in one piece for
long; perhaps others will suceeed where I failed.)
The fan is mounted on the transceiver with a pair
of hangers formed from paper clips. The resistor
{a metal-cased unit) is bonded to the fan housing
with RTV sealant, A plastic locking strap around the
mator and resistor adde additional support. (A note
of caution: The power supply used to power your
transceiver may need to be cooled for CCS service.)
I use a slightly different approach with a blower used
to cool & high-power soflid-state amplifier. A voltage-
dropping resistor in the Yan power circuit is bypassed
bry a solid-state ac relay during transmission, E¥E]



A Second

Magnetic Cores

In March QST we discussed
some aspects of toroids and
other magnetic cores,
didn’t cover all of the practical
considerations. This installment
offers additional practical data.

By Doug DeMaw,* W1FB

about toroids and other cores? Are

you looking for more complete data
oit core size versus power? And what about
added uses for some of the units we dis-
cussed in March QST? Okay, let's take a
deeper look at these useful magnetic cores
and learn a bit more about how they can
be used in our Amateur Radio circuits. We
will also examine a practical LC type of
CW audio filter, which is being offered as
our workshop project for this month. It
will give you another occasion to ““learn by
doing."”

It is fair to say that working with
tnagnetic-core materials is no more com-
plicated than is the application of shig-
tuned coils. After all, we've heen using
those gadgets for decades, The concept is
the same, but the physical format is slight-
ly different. Slug-tuned coil forms do, in-
deed, contain pieces (slugs) of ferrite or
powdered-iron material. Once again we will
skip the high-level theory and concern
oursetves with the data that hobbyisis need
to put these items to satisfactory use.

S till have some unanswered questions

Materials and Shapes — a Refresher

Fig. 1 shows a number of magnetic cores.
They all follow specific geometric forms,
hence the names toroid, rod, and so on.
Some additional forms are depicted pic-
torially in Fig. 2. Notice that the beads of
Fig. 2E are, in reality, small toroids. The
baln-transformer core at F of Fig. 2 can
be thought of as two toroids, or two rows
of toroids, placed side by side. It is not
essential that a balun core be a solid casting
of ferrite, even though a number of such

"ARRL Contributing Editor, P.C. Box 250,
Luthar, M| 49656

Look at

but we

cores are available commercially for use in
RF power amplifiers and for many low-
power (ircuits.

The sleeve at G of the figure is similar
{0 a toroid, except that the walls are thin-
ner and the body is longer. [t could be used
as a toroid if we so desired. A so-called *“C
core’” is shown at H of Fig. 2. This type
of core is frequently used in TV set high-
voltage (flyback) transformers. E-shaped
cores, which are of a more common for-
mat for audio and power transformers, are
also available.

Ferrite or powdered-iron cylinders
(smnall) with wire leads embedded in the
core material are used as foundations for
RF chokes. The wire leads are, of course,
isolated from one another electrically.
Many of the commercial RF chokes we buy
are wound on forms of this kind. Some are
encapsulated in plastic insulating material
for the protection of the choke winding. A

THAT'S WHAT
T CALL A

further elaboration is the color banding or
addition of colored dots to signify the in-
ductance value of the choke. Many RF
chokes, however, consist of only the core
and a winding of enameled wire. After the
winding is in place, the manufaciurer coats
it with protective varnish.

I think most of you are aware that the
rods and bars of Fig. 2 (B and C) are com-
monly used as built-in antenna foundations
for standard broadcast radios. Some VHF
paging receivers use small rods for the same
purpose, but with an appropriate core
material for the frequency of operation. A
common use for the larger rods s seen in
filament chokes for high-power RF linear
amplifiers, such as we use for QRO (high-
power) operation. The chokes are bifilar-

‘wound (two identical windings [2id on the

core, side by side). They are used between
the tube filaments and the. filament
transformer, RF excitation is applied at the

Fig. 1 — Various types of magnetic cores. From left fo right are miniature and jumbo Eeads,

small toroid, large toreid, rod and pot core.
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Fig. 2 — Pictorial views of a number of cores us

tube-filament end of the choke, and the
choke prevents the RF energy from being
fost to ground via the filament transformer.

Even though we have suggested some
common tasks for rods, they can be used
as cores for conventional inductors, such
as the type used in tuned, narrow-band cir-
cuits. As a matter of fact, we can use any
of the standard core types for most applica-
tions. We need only to select the proper
¢ore mix, or recipe, for the frequency of
interest.

Combining Cores

There may be accasions when we don’t
have a large enough core to provide the
desired winding inductance, or perhaps one
core alone will not accommodate the power
in a given circuit. What can we do about
this? We can combine two or more cores,
such as toroids, in a “‘stack’” to increase
the cross-sectionat area (A,). The greater
the cross-sectional area (given in cm? by
the manufacturer), the higher the power-
handling ability.

Fig. 3A shows how we might stack a pair
of toroids to increase the effective A,
Similarly, two rows of toroids can be used
in combination, as shown in Fig. 3B. By
following this approach we can build our
own balun-transformer core of the type
seen in Fig. 2F. In both examples of core
stacking, we have indicated the use of
epoxy cement. This affixes the cores to one
another and helps to maintain the desired
shape. This technique also makes them
much easier to wind, for when the cores
aren’t glued the assembly is loose and dif-

16 &=

ed by amateurs, See text for further information,

ROW MO

ToROID 7

NOL 2 HOW NO. 2
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(A (8
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@ £POXY
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e}

Fig. 3 — Methods for stacking and repairing
toroid cores. Sea text.

ficult to deal with, to say the least!

Suppose you dropped a toroid core and
broke it. Is it no longer useful? No, not if
it didn’t shatter into many small segments.
All you need do is cement the broken sec-
tions together (as at C of Fig. 3}, clamp the
core lightly and wait for the glue to dry.
I have repaired a number of ferrite cores
in this manner, and their performance was
just fine. I have also glued ferrite rods
together, end to end, in an effort to obtain
a truly long rod core for experimental loop
antennas, They worked quite well, despite
the cementing job. Some amateurs have
glued bundles of ferrite rods together for
the purpose of increasing the inductance of
a coil while boosting the power-handling
capability.

Fig. 4 shows a balun-transformer | made

Fig. 4 — An example of stacked toroid cores
that have been formed to serve as a balun
transformer core. Heat-shrink tubing has been
acdlded to ald rigidity. Epoxy cement is used to
hold the cares together.

from two rows of stacked 950 g (initial
permeability} toroids, two cores per row,
"T'his was built to serve as the core for an
RF output transformer in a push-pull,
{0-W solid-state amplifier. It is shown
without the windings. After the epoxy
cement had dried, [ slipped a section of
large-diameter shrink tubing over the
assembly and applied heat to shrink the
tubing to size. This provided a nice ap-
pearance and helped to ensure that the
homemade core would maintain its shape.

If you have a can of plastic dip for tool
handles, try plugging the holes in the core
{after the epoxy glue has set) and dipping
the assembly in the compound. This will
also provide added strength and enhance
its appearance. if this is done, there will be
no point in using shrink tubing. In any
event, the bare cores will work just as well
as the covered ones. Builder’s choice!

More Abouf Shielding

As we learned in the earlier discussion
about magnetic cores, toroids are
inherently self-shielding devices. Other
types of inductors must often be enclosed
in metal shield cans to prevent unwanted
stray radiation or pickup, respective to
nearby circuits. Fig. 5 contains pictorial ex-
amples of this principle. The assembly at
A is a standard type of coil that has a
metallic shield enclosure around it. Many
of these units are found in radios and
transmitters. Adjustment of the coil indue-
tance (assuming a slug is used) is through
a small hole at ¢one vr both ends of the
metal can. By comparison, the small
toroidal inductor at Fig. 5B needs no ex-
ternal shield. The pot-core inductor (also
at B) is shielded by virtue of the magnetic
material being on the ouiside of the coil
winding. Conversely, the rod style of in-
ductor of Fig. $C is not shielded. The main
precaution we must take when using open
toroidal inductors is to avoid unwanted
capacitive coupling between the toroid and
some sensitive circuit element in proximity
to the toroid: Capacitive coupling can take
place between any two or more components
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Fig. 5 — A conventlonal coil with external
shield enclosure is seen at A, The toroid and
pot-core inductors al B are self-shielding. The
rod at C is not self-shielding,

that are near to one another if they aren’t
enclosed in shields.

Symbology Revisited

It may be helpful to review the electrical
symbuols for various coils and transformers.
Fig. 6 shows the most common designators
for three types of coils and transformers.
An air-core coil is shown at A. Symbol B
is for a fixed-value inductor {(such as a
toroid); its magnetic core material is iden-
tified by the two parailel lines. The coil of
Fig. 6C has a movable magnetic core (slug)
that can be used to change the coil induc-
tance. This is the standard svmbol for a
slug-tuned coil.

The transformer symbols at D, E and F
of Fig. 6 follow the same rule as for the
coils at A, B and €, Transformer F is the
type that we find in pocket-size AM
receivers for the broadcast band. They are
used as RF, oscillator and IF transformers.
An example of such a circuit, shown in
part, is presented in Fig. 7. We can see that
a vod (loop antenna), two adjustable
transformers, some beads and an RF-choke
core are used. The choke might be wound
on a rod form such as that of Fig, 21, or
it could be wound on a suitable toroid core
or bead.

Core Size and Power Level

in March QST we dealt in generalities
when we considered core size versus safe
power levels. Some readers expiessed the

MAGNETIC - CORE ADJUSTABLE - CORE
AIR-CORE OOIL coll. coIL
[1:] B ic)
AlR—- CORE MAGNETIE - CORE ADJUSTABLE __
TRANSFORMER TRANSFORMER MAGNETIC- CORE_
(D} (E} iF}

Fig. 6 — Electrical symbols for three types of colis and transformers. See taxt.

desire to have this matter treated in greater
depth. So, we’ll avoid repeating the bad ef-
fects of too much power for a given core
size. Instead, we will learn how to use the
equations that pertain to selecting the right
size core for the job.

All magnetic core material has a list of
operating characteristics. The manufac-
turers’ data sheets contain the facts we
must consider before choosing a core for
a particular job.” A book on this subject
is also available.® A dedicated experimenter
should acquire as much pertinent literature
as possible for a reference file,

In addition to core size is the matter of
protection from excessive voltage. Since
ferrite and powdered-iron materials are, in

"Notes appear on page 20,

reality, two types of semiconductor
material, they are not ideal insulators. Fer-
rite is very brittle and hard, and is a lot like
ceramic in this respect. Powdered iron, on
the other hand, is quite soft — so soft that
we can cut it with a saw. But, irrespective
of the material from which the core is
made, it can accommodate only so much
ac, dc or RF voltage before it will develop
an arc between the winding and the core.

Such a catastrophic event:-can be
prevented if we wrap the core with in-
sulating tape. I like to use 3M® brand glass
tape. Mylar® tape (hard to locate) is good
also. Wouldn't Teflon®-coated cores be
great for high-power circuits? To the best
of my knowledge, such a *“critter’’ doesn’t
exist; if it did, the price would be high
enough to send a Wall Street broker into
nervous spasms. 1 have, however, wrapped
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Fig. 7 — Representative diagram of the front end of an AM pocket radio. The use of magnetic

cores is illustrated here.
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some cores with Teflon-insulated wire
{when 1 was lucky enough to find some at
1 flea market, priced to fit my frugal way
of thinking). Beware of ferrite cores that
have sharp edges. It is very easy to scrape
off the wire insufation on these raw edges
during the winding process. Tumbled cores
are much better, for they come with
smooth edges.

Getting back to the power-handling
capability, we need to be aware of the
B(max) rating of the core, This relates to
the maximum safe flux density, specified
in gauss. The operational flux density for
a core in & given circuit is called B(op). This
value must always be less than the stated
RB(max) found in the data sheet. In fact, I
like to ensure that B(op) is no more than
(125 the B(max). Why? Because I am
always assured that the core is then
aperating well within the linear range. Ex-
cessive flux density will cause a core to
generate harmonic currents, and if the
B(op) is excessive, the core can become
damaged permanently. When a core
generates harmonic currents, TVI and RFI
can easily result, to say nothing of poor cir-
cuit performance. Hence my motto: “Go
hig!*’ Let’s always be certain that the core
has ample **beef”” to do the job.

Powdered-iron cores, per unit size, have
greater flux-density ratings than do their
ferrite cousins. But, there is a trade-off:
The ferrite core is capable of providing
much greater permeability per unit size.
Also, powdered-iron c¢ores are more
suitable for high-Q, narrow-band circuits
above, say, 10 MHz.

Let’s get down to the nitty-gritty of core
size versus power. The following equation
is used as the basis for calculating the core
size needed:

E(rms) x 108
444t N A,
where A, is the core equivalent area of the
magnetic path in cm? and By, is the ap-
piied ac voltage. N is the number of coil

Bopacy = gauss (Eq. 1)

Manutacturers of Magnetic Materals

Fair-Rite Products

©-Carp.
1 Commercial Row
- Wallill, NY 125688

Indiana General

Fefroxcube Corp,
of America

5083 Kings Hwy.

Saugertias, NY
12477

Micrometals, Inc.

Crows Mill Rd. 228 N. Sunset
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Fig. 8 — A design example that shows how to
sefect the proper core for the application.
Data is given also for determining the right
number of coil turns.

turns on the core and f is the frequency in
hertz. By, is the operating flux density in
£aUss.

i.et’s look at a typical design example.
Eq. 1 has been changed slightly s0 we can
work with megahertz rather than hertz. Qur
circuit for the exercise is in Fig. 8. To know
the value of B, we must determine what
the voltage versus power will be across the

fargest winding (T1 primary). Since the im-
pedance is 50 ohms and the power is 10 W,
we will see 22.36 V across the primary
winding.

Next, we need to find cut how many
turns are needed on the core. Always use
the smallest winding (1'1 secondary) when
doing this part of the calculations. The
reactance {Xp) of the winding must be at
least four times the load impedance (R, ).
Since our example indicates a 10-ohm R,
L2 should have an X of 40 ohms or
greater. [f not, fosses and SWR problems
will result. The winding inductance is ob-
tained from X; /2x f{MHz), which is 1.77
pH for the lowest operating frequency an-
ticipated (3.6 MHz, in this case). Step 2 of
Fig. 8 shows how this is derived. Step 4 of
Fig. 8 gives the equation for determining
the necessary turns for L2. We must look
at the manufacturer’s data sheet first and
obtain the Ay factor for the particular
core being used. Ay is the index for turns
versus inductance. We have chosen for this
example an arbitrary core that has an A,
of 70. Next, we can learn how many turns
are needed on the primary winding of T2
(L1} by calculating the turns ratio needed.
In our example the impedance ratio is 5:1,
so the turns ratio is the square root of that
number, or 2.2:1. This being the case, the
primary winding will have 35 turns.

Now, we look up the A, rating of the
chosen core and work the equation in step
no. 5. Let’s say that A, = 0.14 cm? for
this problem. By applying the 75% rule, we
will make sure the core has a gauss rating
of 50 or greater. If dc flows through a
transformer winding along with ac, the
equation must be altered to

Erms % 108
FHTN A,

N ¥ lpe % AL
10A,
(Eq. 2)

B ap

where ipc is the de current in amperes and
A, is the manufacturer’s inductance
index.

Fig. 9 — Practical example of a CW audio
filter that uses a single pot-core inductor as
one ot the frequency-seiective slements. See
text.
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Flg. 10 — The workshop project for this month is an audia filter that uses two pot cores in a double-tuned LC filter. T1 and T2 are minizture
audio-output transformers (1 kQ to 8 ). L1 and L2 are A00-mH pot-core inductors (see text). C1, C2 and €3 are 5% Mylar or polystyrane capacitors.
A1 is a linear-taper carbon control. Capacitors with polarity marked are electrolytlc or tantalum, Fixed-value resistors are carbon-composition,

Y- or ¥%-W types. §1 is an 8PST switch, 52is an SPDT switch, D1 through D4, inclusive,

It can be seen from this progression that
we can’t just pick up an unidentified toroid
core, pot core or rod at a flea market and
expect proper results in our ¢ircuits. It’s
hetter 0 buy new cores and study the in-
formation sheet that the supplier can pro-
vide. The Amidon Associates catalog (note
1) contains a wealth of information along
these lines.

Some Practical Applications

Let’s assume we want to construct a sim-
ple audio filter for CW reception. We
might choose to employ a high-(Q audio in-
ductor for the selective circuit. Such an ex-
ample is presented in Fig. 9. 1.1 and C1
form a resonator that has a frequency of
300 Hz. R1 and R2 isolate the tuned cir-
cuit from the source and load impedances.
This prevents loading of the resonator,
which would lower the Q and broaden the
response, T1 is a small transistor-radio out-
put transformer. It permits us to connect
the filter to the 8-ohm output of our
receiver. Another such transformer (T2) is
used at the filter/amplifier output port to
enable us to use 8-ohm headphones. This
matching technique reduces losses caused
by mismatch. T2 could be replaced by a
2200-0hm resistor and 2.2-uF blocking
capacitor if high-impedance phones were
to be used. Q1 is an audio amplifier that
compensates for filter losses caused by R
and R2. L1 is a pot-core inductor. 1t could
also be wound on a high-permeability
toroid core. An 88-mH telephone toroid
could be used at L1 if C1 were changed to
a value that would provide resonance at 500
Hz, or the peak frequency of vour choice,
Some hams prefer a2 700- or 800-Hz peak
frequency. 1 find that QRM is not so
troublesome when I tune for a CW note in
the 200-500 Hz range.

We might chouse to adopt the circuit of

Fig. 10 as our workshop project this
month. It is an elaboration of the example
given in Fig. 9. Here we have a double-
tuned audio filter (L1, L2, C1, C2 and C3).
This will yield a sharper skirt response than
the previous example. DI through D4 are
used as limiters. By placing two diodes in
each branch of the back-to-back parallel ar-
rangement, positive and negative audio
peaks are clipped at approximately 1.4 V.,
If this results in too little output in your
headphones, you may add a third silicon
diode to each branch, and so on. This will
increase the clipping threshold. Two or
four LEDs can be uged in a similar arrange-
ment {as in Fig. 11) one LED in each leg
of the limiter.

are small-signal silicon diodes (1N914 or equiv.).

LEDs have a barrier voltage of 1.5; this
is roughly equivalent to a pair of silicon
diodes in series. If LEDs are used, adjust
the receiver audio gain until the LEDs just
flicker on CW peaks while listening to a
fairly weak signal (52 or 83). This limiter
provides an AGC (automatic gain control)
action that can be very useful when the
filter is used with receivers that lack AGC.
Because the diodes or LEDs are placed
ahead of the filter, the harmonics generated
through the clipping action are removed by
FL1 before they reach the audidamplifier
of the filter board. The limiter also prevents
Q1 from being overloaded by strong
signals, thereby minimizing distortion. ‘The
diodes or LEDs can be eliminated entirely

‘ nggamgjr;

+ 8
9 B ;

Fig. 11 — The assembied audio filter of Fig. 10.

June 1984 19



if you do not need the AGC action, or if
you prefer to have maximum gain
available.

The pot cores | used are surplus. 1
obtained them from Diamondback Elec-
tronics Co. for 50 cents each.* The numbers
imprinted on them are Wescom. 14-60({04,
689 and 7231, [ notice that a similar induc-
tor is advertised in the All Elecironics Corp.
catalog for S0 cents each.' I have not
checked those units to learn what the in-
ductance is. Both of the surplus pot cores
are set up for pe-board mounting, and they
have a small adjustment slug for fine
tweaking. 1 suspect that these cores were
used for early-model Touch-Tone? pads.
If you can't locate these cores, you can
wind your own. An Amidon pot-core
assembly (no. PC-2616-77) with 326 turns
of no. 30 enameled wire will get you close
to 500 mH. Both cores in a double-tuned
arrangement shouid have precisely the same
inductance. 1f they don’t, you will end up
with a filter that is somewhat broad, and
it may exhibit a double-hump response.
The parailel capacitors (C1 and C3 of Fig.
10 should also be closely matched and of
high Q. Mylar or polystyrene capacitors are
excellent for use in audio filters.

The circuit in Fig. 10 is set up for high-
impedance phones. But, you may adopt the
output circuit of Fig. 9 if you use 8-ohm

phones. Q1 draws only a few milliamperes
of current, so the 9-V battery will last a
long time with this circuit,

[ added a Q control, R1. When it exhibits
o resistance, the filter is operating at its
sharpest response point. There is a slight
ringing effect under this condition. As
resistance is added by means of R1, the
filter response broadens, and there is no
ringing (howling sound).

Assembly and Use

Fig. 11 shows my version of the filter.
it was built on a homemade breadboard
that contains a number of isolated PC-
board pads. A universal breadboard of this
kind is available from Circuit Board
Specialists.® [ you want to be fancy about
your construction, try laying out a circuit
poard for your project.

Operation is simple. Plug P1 into the
phone jack of your receiver, turn 81 to ON,
and insert phones at J1. Turn up the
receiver audio gain until signals are at a
comfortable listening level. Slowly tune
through a C'W signal and note the point
where it is the loudest. This will be the peak
frequency of the filter. Tune slowly or you
may miss the absolute peak frequency. It
may be best to practice with R1 set for the
broadest response.

You will be pleased, if not astonished,

to find weak CW signals jumping up out
of the noise level as though they gained two
or three S units. I find this filter especially
effective for receiving weak CW signals
amid the noise on 160 and 2 meters, An LC
filter, to my way of thinking, has a nicer
sound than does 4 high-Q RC active audio
filter. You way agree after trying this
circuit.

Conclusion

We have barely abraded the surface with
regard to our explanation of magnetic cores
and their uses, but I’ve iried to cover the
ground that has historically been a ques-
tion mark for many beginners. If you ab-
sorb what we have discussed here, you
should be able to get started with the use
of toroids and other magnetic core forms.
But don’t fail to gather as much literature
as possible from the manufacturers.

Notes

‘Amidon Associates, 12033 Otsego 5t., N. Hollywood,
CA 91607, Also see manufacturer list.

‘3, DeMaw, Ferromagnetic Core Design & Applice-
tions Handhook, no. 0-13-314088-1 (Englewood
Cliffs, NI Prentice-Hall, Inc.}. Also available
from Awudon Associates (note 1).

Diamaondback Electronics Co., P.O. Box 12095,
Sarasota, FL 12095, tel. 813-933-2829. (atalog
available, .

‘Al Flectronics Corp., 905 S. Vermont Ave., P.O. Box
2405, Los Angeles, CA 90006, Catatog available,

‘Circuit Board Specialists, P.O. Box 984, Pueblo, CQ
S1002, i

New Products

TOROID CORP. TOROIDAL POWER
TRANSFORMERS

(] What are the advantages of toroidal
power transformers over the more common
I-E core units? Typically, the completed
unit weighs haif or less the amount ex-
hibited by a stacked transformer. The
transformer height is lower, which is
desirable when designing low-profile gear.
Toroidal transformers are easy to mount:
They require bui one boit. The core
material is of the continuously relled type,
which prevents buzzing and rattling of the
kind we often experience with stacked
transformers. Also, the no-load losses are
typically less than Y those of stacked-core
units. Owing to the self-shielding nature of
the toroid, stray fieids are minimized.
Finally, Toreid Corp. has its secondary
winding on the outside of the primary
winding. This makes it easy to wind one’s
own secondary to meet various output-
voltage needs. In fact, a company represen-
tative stated that Toroid Corp. will be
happy to furnish the cores with only the
primary winding in place, thereby making
it a simple task for the user to add his or
her own secondary winding - tailored to
the exact design needs. This should be great

20 st

for Amateur
applications.
These transformers are available for
operation from 50 to 60-Hz mains, and
ratings are available from 15 to 3000 VA.
Custom designs are handled by the firm,
with prototypes promised two to three
weeks after the order is placed. Primary-
to-secondary insulation consists of three
layers of 0.05-mm-thick (0.002 in) polyester
film. Two layers are used to provide a 4-kV
rating, sustained for at least 1 minute.

Radio power-supply

| tested the no. 115.152 transformer. It
has two secondary windings of 3-A rating,
each. The transformer diameter is 34
inches, and the height is 1% inches.! Secon-
dary voltage is 5. This is just right for
buiiding a 12-V, 5-A regulated suppiy. The
15-V output is low enough that the
regulator and/or pass transistors do not
have to ‘‘agonize” from high power
dissipation, as is the case when using a 24-
or 28-V transformer in a 12- or 13-V
regulated supply.

The manufacturer has a very informative
design/application catalog available. It
contains all manner of practical data, plus
a listing of approximately 45 available
transformers. 1 am personally delighted
with the performance of my no. 115.152
power transformer. It is used in a bench
power supply that has daily use. It operates
cool, quietly and efficiently. The single-lot
price for this transformer is $34.60.

A price list is available from the
manufacturer, Toroid Corporation of
Maryland, 4720-Q Boston Way, Lanham,
MD 20706, tel. 301-459-3292. — Doug
DeMaw, WIFB e

mm o= in X 254,



Try the

“FD Special”

Antenna

Looking for an antenna that's simple,
inexpensive, lightweight and easy to
install? Here’s one that fits the description.

By Roy W. Lewallen,* W7EL

hile the Field Day ‘“*juices” were
W flowing last year, my Field Day

partners and I decided to become
more competitive without compromising
our general philosophy: Use all homemade
gear, pack it in to the site, and don’t let
operating interfere with watching the
scenery. Since most of our gear already ran
the accepted QRP power limit of 10-W de
input and had been designed to provide
high output efficiency, the antenna seemed
like the reasonable point of attack (our high
quality superheterodyne receivers have not
been the limiting iterm). ‘The constraints dic-
tated that an antenna be lightweight, por-
table and easy to put up. It should also have
substantial gain,

Because of our West Coast location, the
front-to-back ratio was not a concern. But
having a reasonably wide Iobe toward the
East was. We desired a low SWR because
of the relatively high loss of our R(G-58/U
and/or RG-174/1) feed line. We were in-
terested only in the CW portion of the
band, but this antenna works well over all
of the band. It seemed that 20 meters would
be our main ‘“‘money-maker,” 0 we
designed the antenna for that band. It can
be scaled for other bands, too.

The Research

Although a number of antenna types
might have done the job, I settled quickly
on a horizontal, close-spaced, driven array.
Experience has shown that driven arrays
are generally more tolerant of imperfect
construction and erection than are parasitic
arrays. Expericnce and much measurement
have convinced me that horizontal arrays
outperform vertical ones in the high-
frequency bands, except perhaps from an
exceptional location. In addition, we didn’t

*5470 5.W. 152nd Ave., Beaverton, OR 97007

want the nuisance of establishing a decent
ground system -— which most vertical
Arrays require,

The theoretical gain and front-to-back
ratio of 2-element arrays with
I/8-wavelength spacing between the
elements are shown in Figs, 1 and 2. Note

Ve
. { NOBOGN'D BELIEVE WERE Y
CARRYING £ HAM STRTION -

. ANP THO-EL ARRREY s

the lower curve of Fig. 1. It shows the effect
of losses on the gain (losses don’t affect the
front-to-back ratio, and change-only the
scaling of the pattern). Fig. 3 shows the pat-
terns of arrays with 135, 160 and
180-degree relative spacing. All are drawn
to the same scale. The 1/8-wavelength-

NO LOSS.

FORWARLD SAIN {dBd)

% 51 LOSH/ELEMENT =

7

-

T ] ' T
120 130 140 i5d
ANGLE BETWEEN ELEMENT CURRENTS { DEGREES)

T T T i
160 170 30 180

Fig. 1 — Curves that show galn versus phase angle for two-element arrays with 1/8-wavelength

spaging.
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Fig. 2 -~ Theoretical F/B ratio for a two-element array with 1/8-wavelength spacing.
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spaced, 135-degree-fed array is frequently
called the “ZL Special.””’ The close-spaced,
180-degree-fed array is known as an
©“81K.*"* From 135 to 160 degrees, phasing
was chosen because of the combination of
relatively high insensitivity to loss,
reasonable gain and wide forward lobes.
Note that the gain stays about the same in
this range, ensuring good performance if
the phasing isn’t exactly as predicted. Ac-
tually, it’s much easier to generate and
maintain precise 180-degree phasing than
the angles I've chosen — particularly over
a wide frequency range.

There’s one major flaw (usually fatal) in
a simple analysis like the one presented
here: It assumes that equal-magnitude cur-
rents are flowing in the elements. This is
not easy to realize, for even in arrays with
elements spaced % wavelength or greater,
mutual coupling has a profound effect on
element impedances. This changes them
dramatically and unequally, as a rule. This
impedance change is a function of not only
*mutual impedance,” but also the relative
magnitudes and phases of the currents
flowing in the elements. In an array as
closely spaced as these, coupling is so in-
timate that it could be argued that the term
“‘driven array’’ is a misnomer. For exam-
ple, the feed-point impedances of the
¢lements in a {/8-wavelength-spaced array,
assuming equal currents can be made to
flow, are

Phase Angle Loading  Lagging
Between Currents Flement Element
{Degrees) (Ohms)  (Ohms)

135 28 — j46 28 + j46
160 13 - j22 13 + j22
180 9+30 9+j0

This shows quite & change from the 74 +
jO ohms value that each element exhibits
when it is not coupled to another element.
The fact that the resistive parts of the two-
clement impedances are equal, and the
reactances are equal in magnitude, is a
peculiarity of the particular element spac-
ing chosen. For other spacings they will be
unequal, and the reactances can be dif-
ferent in magnitude, as well as in sign.
This mutual coupling isn’t undesirable;
in fact, it’s essential for obtaining gain in
the presence of rather severe pattern
cancellation that is common in these closely
spaced arrays. The lower impedances cause
more element current to flow for a given
power input, thereby increasing the fields
from the elements. In these arrays, the in-
creased field strength is sufficient to com-
pensate for the fact that the fields from the
elements don’t add in phase in any direc-
tion. They partially or completeiy cancel
instead. But, the lower feed-point im-
pedances make them more sensitive to
losses, and the low resistance with refatively

*Notes appear on page 24.

22 (1L

Fig. 3 — Dipole array patterns for 135, 160
and 180-degree relative phasing at M8 spacing,
Curves A, B and C, respactively, reprasent
thase conditions. Add 5 dP for dBd. These
curves are based on the array being fed with
equat currents,
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Fig. 4 — Element current ratio {A) and phase
angle {B) as a function of frequency.

high reactance makes them tricky to feed
properly.

Why do these different and reactive feed
impedances make feeding the arrays so dif-
ficult? The first problem is that, with few
exceptions, the magnitude of current out
of a line not terminated in its characteristic
impedance won’t be equal to the current
into the line. In classic *‘If you can't fix it,
feature it!" fashion, this impedance-
transforming property is put to good use
in the form of the l4-wavelength
section.’ The second {(and almost always

averlooked) difficulty is that, again with
only a few exceptions, the phase delay of
current in an imperfectly terminated
transmission line doesn’t equal the elec-
trical length of the line. This effect isn’t
minor: The phasing of a casually designed
array can easily be off by tens of degrees.
in one design I investigated, an 80-degree
line produced 139 degrees of phase shift.

'The Solution

There are a number of approaches
toward correct feeding of an array. My
choice was to invastigate some simple feed
systems to see if any would yield results that
came close to the desired characteristics. |
wrote a computer program that would
solve, iteratively, for element-current
magnitude and phase angle, plus feed-point
impedances for this one type of array, given
the array specifics. Several configurations
looked promising, and one of the simplest
proved adequate. This was an array of two
folded dipoles that were self-resonant,
spaced 1/8 wavelength apart and connected
by a taut piece of 300-ohm TV ribbon with
one half twist. The feed impedance was
close to 30 ohms resistive. There was some
inductive reactance that could be corrected
by adding two sraall-value capacitors at the
feed point. The element current ratio was
1.13:1, with element phasing that was 154
degrees. This was not the 124 degrees one
might expect from the 56 electrical degrees
of line - assuming a velocity factor of 0.8
~- mninus the 180 degrees caused by the half
twist.

It was this array that we used for Field
Day, with very good results (see section on
performance). However, when the array
was reconstructed at the home QTH, a
dramatic rise in SWR was noticed when
operating the antenna at other than the low
end of the band. Computer analysis
showed that, above the design frequency,
the phase angle increased. This caused a
substantial lowering of the element feed-
point impedance, plus narrowing of the
forward lobe. The analysis also showed the
antenna to be well-behaved below the
design frequency. Consequently, a similar
array was designed (figuratively speaking)
for 14.5 MHz. It gave good results over the
20-meter band. Element phasing varies
from 135 degrees at 14.0 MHz to 148
degrees at 14,35 MHz, with current ratios’
from 1.04 to £.13:1 (see Fig. 4). The gain
can be calculated as fairly constant from
4.5 to 4,6 dBd across the band. Again, the
array feed-point impedance can be cor-
rected easily to provide a low SWR, The
calculated patterns for the antenna at the
top and bottom ends of the 20-meter band
are shown in Fig. 5. These take into
account the changes in element phasing,
spacing, current magnitude and element
self-impedance with frequency.

Construction
The antenna is made from quality
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Fig. 5 — Calculated antenna patterns for the
high and low ends of the 20-meter band. Add
5 dB for dBd.

300-ohm TV line to the dimensions given
in Fig. 6. Sketches of the insulators are pro-
vided in Fig. 7. They are made from scrap
pieces of epoxy-glass PC-board material,
This results in ruggedness and minimum
weight. ‘The spreaders are readily available
10-foot lengths of **1 inch* (1-5/16 in OD)*
schedule 40 PVC pipe. The capacitors are
used only to provide a good match to
50-ohm feed line: They don’t otherwise
affect the performance of the array. Small
500-V mica or monolithic ceramic units
may be used for power levels up to a few
hundred watts, since they are at a relative-
Iy low-voltage part of the system. Open-
ended stubs could probably be substituted
for the capacitors, if desired, | recommend
that a balun transformer be used with this
antenna. Attempts to measure the im-
pedance of one clement of this array
resulted in a unique experience — the first
substantial evidence of the need to use a
balun transformer. The antenna-bridge
readings varied greatly as the measuring
equipment was moved, or as I placed my
hand around the feed line. This ceased
when I added a baiun transformer. The
phenomenon is explained by Maxwell in a
recent paper.’ Nearly any style of balun
transformer will prevent the unwanted flow
of current on the coaxial cable outer con-
ductor. T use a choke type of balun
transformer. It consists of 10 turns of
small-diameter coaxial cable wound on a
ferrite toroid core. The OD is approgimate-
Iy 144 inches, and it is mounted at the feed-
point insulator by means of small nylon
cable ties.

If you use the array for portable opera-
tion, as we did, the 10-foot spreaders are
out of the question, at least in their original
form. We cut ours in half for ““packing
in,” then used PVC cement to glue them
together at the FD site. PVC pipe couplings
were used to join the sections, The glue
container was enclosed in polyethylene
sandwich bags, just in case a leak
developed. At the end of our FD exercise,
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we used the saw blade of KOED's Swiss
army knife to cut the PVC pipes again for
easy transport. The spreaders were glued
together again for use at the home station.
The antenna is held horizontal easily by at-
taching a piece of twine to the nondirecily
driven element insulator. This counteracts

the weight of the feed line that is connected
to the other element.

Performance

The **FD Special’” has been in use at
WTEL for some time. Array gain has been
compared to that of an inverted’V at the

23

June 1984



4.3 14,35
FREQ, { MHz)

same height. The calculated performance
values appear correct within the measure-
ment capability. The front-to-back ratio
has not been measured. The SWR at the
end of 45 feet of RG-58/U feed line is
shown in Fig. 8. The SWR is important
‘»rly when a lossy line teeds the array, or
when it is driven by an intolerant transmit-
ter (with built-in SWR shut down), which
is now the norm.

Perhaps the most revealing performance
indication was provided by a person who
encountered us several times on 20 meters
during Field Day. He was operating for

Fig. 8 — SWR cury  abtalned at the end of a
45.foot length of RG-58/U ceaxial cable.

another, very competitive local club. After
the exercise he remarked, **The only reason
1 believe vou guys were running an honest
10 W i3 that I know Wes Hayward
{W7ZOI} was there.”” Indeed, we used
10 W or less input while operating — and
{} W while watching the mountain scenery!

Notes

"My apologies to the first person who described or
nasmed this antenna. 1 don’t know its history. (See
L. A. Mozon, “Two-Element Driven Arrays,”
QOST, July 1952, p. 28.)

*Named after W8JK, Dr. John Kraus, *Antenna
Arrays with Closely Spaced Elements,” Proc, [RE,
Feb. 1940,

G, Hall, ed., The ARRL Antenna Book Newington:
ARRL, 1982).

‘mm o= in X 25.4; m = fto» 0.0348,

W, Maxwell, ““Some Aspects of the Balun Problem,”
QST, March 1983, Fril

Strays

CE PROFILES

L1 [Editor’s Note: From time to time, we'll
be publishing a profile on one of our Con-
tributing Editors, to aequaint readers with
people not on the Hg. staff who write col-
umns that appear in (ST month afler
month.f

Contributing Editor Jean Peacor, K11JV,
was first licensed in 1958, as KNI1IJV, it
was Ann and Bernie Goyer, WIUPG and
WI1UPH, who provided the inspiration,
says Jean. *They had weekly skeds with
(OM) Norm’s parents, WI1YPH and
WIGAGQ, and invited me to their home to
participate in one of the skeds. This
resulted in Bernie’s giving us a receiver to
listen to, books to study and a key to prac-
tice code with.” (Norm became KNI1LJU
at the same time Jean earned her Novice
ticket.)

As a Novice, Jean met the late WITA,
an old-timer who decided there was hope
for her CW. As a result of his efforts, Jean
has stayed pretty much on the fow end of
the bands. As a newcomer, she regularly
checked into the Western Massachusetts
Novice Net. “*It was the one place 1 could
be certain I would be answered,”” says Jean.
She’s enjoyed CW traffic nets ever since,
and is still active on WMN.

In 1963, Jean served as president of
‘Women Radio Operators of New England
{WRONE). For several years, she worked
with the Federated Eastern Massachusetts
ARA (FEMARA) on behalf of YL ac-
tivities for ARRL’s New England Conven-
tions. 1t was afso in 1963 that QST invited
Jean to conduct the Y1. News and Views
column, which she did until the fall of
1966, when she decided to give full atten-
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YL News and Views Editor Jean Peacor, K1lJV

tion to her chitdren. She returned to the col-
umn in 1980, and has been covering YL
events for QST ever since.

Awards are not Jean’s specialty, but she
does have DXCC, WAC, YLCC and the
WRONE certificate. The few others she has
she credits to her OM’s bookkeeping ef-
forts. ““One I'm still working on is WAS
on 80-meter CW -— ['ve had all but Hawaii
for the past 19 years — and I do prize my
Al Operator certificate,” says Jean.

Her nephew, K1KZL, was instrumental
in Jean’s getting into Caribbean vaca-
tion/DXpeditioning. *“He read an ad in
QST about & VE3's home for rent on the
island of Montserrat and, after a few in-
¢uiries, plane reservations and another cou-
ple’s willingness to give it a try, we were
on owr way in February 1979, recalls
Jean. Since then, it’s become an annual

event —— VP2ZMBJ, VP2VFV, K11LIV/VP9,
J87BO and VP2KBD —- the last call being
used most recently in March 1984, “We've
made many friends in the process,’” says
Jean, ‘“and have thoroughly enjoyed the
thrill of being the “searchee’ rather than the
‘searcher’ for the two weeks each year.”

When it comes to contesting, the
YL/OM contest is Jean’s perennial
favorite, from both the U.3. and DX sides
of the key. The ARRL CD contest has
always been another favorite. Other ac-
tivities Jean enjoys are golf, sailing, play-
ing bridge, and china painting and other
handcrafts.

Neszt Morth fn QST

Switched-capacitor filters were in-
troduced in the March issue; the July
issue will feature the construction and
operation of a practical SCF. {In case
you missed part 1, SCFs use digital
techniques to provide filtering.)
Eisewhere in July Q8T, you'll find

» several items of interest to beqin-
ners: articles covering how to set up
a station for maximum efficiency,
diodes — how they work and how
they're used — and how to get the
most out of ham radio on a shoestring
budget,

e a discussion on keeping our
valuable spectrum at 220 MHz, and

» g timely piece on enlivening DX
QS0s.
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Switches and

Relays

Part 6: Mechanical and

electronic switches are

TLoor! T CAN MAKE THAT

N RELAY ‘WORK FROM ACROSS
% THE ROOM!

of

YES, BUT NOT
WITHOUT THA
SWITCH.

important parts of most radio circuits. Let's examine mechanicai

switching devices and
look and perform.

By Doug DeMaw,* W1FB

hat could be more ordinary than
W a switch? After all, we have them
on our appliances, on the walls in
our homes and on the instrument panels of
our autoiobiles, Switches are as old as
electricity, and they come in many different
shapes and sizes. For that reason, we must
know how to select the proper switch for
each application.
There are many things to consider when
selecting even a simple, inexpensive switch.

become ac

switch being used to turn on a remote
switch.

In some instances, an event that takes
place within an electronics circuit will cause
the relay to switch on or off automatically.
The TR (transmit-receive) relays in our ham
radio transceivers are examples of devices

quainted with how they

that are controlled by the circuit within the
transceiver. Some are called VOX (voice-
operated) relays because they actuate when
we speak into the microphone. When we
stop talking they disengage, thereby con-
necting the antenna and certain operating
voltages to the receiver circuit. When the

Among them are insulation quality,
mechanical durability, the number of
switch terminals (poles and contacts),
current-carrying ability of the electrical
contacts, and physical size. We can add to
this list the cost of the switch versus the well
being of our hobby budget! In other words,
““any old switch is not necessarily the right
one for a specific job.”

We need to understand the circuit re-
quirements and choose a suitable switch for
that circuit. The same is true of relays,
which are electrically operated switches.
They differ from ordinary switches by
virtue of being actuated or energized
remotely by a mechanical or electronic
switch, in effect, we have a mechanical

P
ROTARY
SWITCHES

TOGGLE

‘:'.ﬂ
TS WITCHES ﬁ
\erDE

SWITCH

*ARRL Confributing Editor, P.0). Box 250,
Luther, MI 49656

PUSH ~BUTTON
SWITCHES

ROCKER
SWITCRH

Fig. 1 — Various types of switches.
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Fig. 2 - Electrical symbols for a number of common switches used in Amateur Radio work.

relay is activated by our voices, the anten-
na is switched to the transmitter, along with
specific operating voltages. Relays are often
used to contirol an antenna function at
some point that is a distance from the radio
room. Generally, such remote relays are ac-
tvated within the ham shack by means of
a mechanical switch. There are countless
applications for relays and special switches
that can be turned on and off from a dis-
tant point.

Switches and Their Circuit Symbaols

Bach style of switch is represented by a
different electrical svmbol in a schematic
diagram. !t is important that you become
farmiliar with the symbols if you are to
understand the function of the switch when
vou read a diagram or draw one of your
own. I’d like to suggest that you practice
drawing these symbols until you have them
memorized. Although you will find
numerous variations of the basic symbols
for switches in amateur magazines, they

26 a5T=

follow a pattern that should be easy to
recognize. The ARRL employs the
established standards for electrical sym-
bols, as used by the industry and the IEEE
(Institute of Electrical and Electronics
Engineers). As we learned in an earlier in-
stallment of this series, many of the other
publishers use nonstandard symbols to
create a distinctive “‘style.”

Fig. ! shows an assortment of switches.
‘We can tell from the illustration that
switches come in many shapes and sizes.
Generally, the smaller the switch assembly
the lower its power-handling ability (cur-
rent and voltage rating). Most reputable
switch manufacturers can provide the con-
sumer with maximum safe ratings for
voltage and current. Some manufacturers
imprint the ratings on the switch for our
convenience.

Some of the more commaonplace switch
symbols are depicted in schematic form in
Fig. 2. The simplest switch is shown at A
and C. This is what we call an SPST (single

pole, single throw) switch. A telegraph key
{C} is actually an SPST switch that we open
and close by hand to form the Morse code
characters, When we use the switch at A,
we can complete only one circuit. This type
of switch is common in our TV sefs, lamps
and household appliances. But, if we want
to control two circuits, we must use an
SPDT switch (Fig. 2B). Here we have two
<IN positions, As we examine the progres-
sion of switch symbols in Fig. 2, we will
recognize the utility of switches with more
than one pole and two throws.

The switches from A through F in
Fig, 2 are considered to be foggle switches.
This stvle of switch has a bat handle or flat
lever used to operate the swiich. These
switches are available also as “‘rocker
switches.” This variety is built with a
plastic bar that is pressed on one end to
operate the switch to close one circuit; the
opposite end of the rocker bar is depressed
to change to ancther circuit. There is 2
rocking action to the bar; hence the name
“rocker.””

Switches can be obtained also with a
“scenter off’’ position. We can see this at
F of Fig. 2. Here we have two ON positions
and a center position that is ofFF. In the off
condition our switch pole is in midair, so
to speak.

'The switches shown schematically from
Ci through 1 of Fig, 2 are what we refer to
as rotary switches. 'This means that instead
of an up-down or side-to-side action (as
with toggle switches), we rotate the switch
shaft and pole clockwise or counter-
clockwise. The contacts that the pole con-
ductor touches during rotation are
mounted on a thin wafer of phenolic,
plastic, ceramic or steatite material. The
usual name for these switches is “‘rotary
wafer swiich.”’ Rotary switches may con-
tain several decks of wafers, and may have
30 or more positions. These are often called
multiwafer or multigang switches.

Some Other Switches

The rotary switch may take another efec-
trical form, as we can observe by looking
at Fig. 3. This is known as a shorting type

SR & POS.

POSITIONS
J,.w.,.,.---—__’

SHCRTING
TYPE QF SWITCH

Fig. 3 — One styie of shorting switch (ses
text)



of switch, (the switches of Fig. 2 are non-
shorting units). How do these switches dif-
fer? Well, if for some reason we want to
short out the circuits that are connected to
the switch terminals while only one event
is controlled by the nonshorted contact, we
may use a shorting style of switch. Perhaps
a more commeon type of shorting switch is
the rotary type with a pole contactor that
is sufficiently wide to cause any two adja-
cent wafer contacts to be shorted together
as the switch is cycled to a new position.

Once the switch is in the intended posmon.
the shorted condition ceases. This wiping
action is useful when we do not want to irr

terrupt one circuit until ancther is closed.
These switches are not used very often, but
we should understand how they can be used
in case a special application comes up.

We may hear about mercury switches in
our discussions with other hobbyists and
amateurs, This variety of switch is operated
by changing its physical position. It con-
tains two contacts that are open when the
assembly is in one position. When the posi-
tion is reversed, the mercury within the
switch changes position and acts as a con-
ductor across the internal contacts. These
motion switches are used in automation
and burglar-alarm systems, to name only
two uses.

Rotary switches are available also for
remote actuation by means of electrical cur-
rent. They are sometimes called **solenoid
switches.”” They are standard rotary
switches that have a coil to which an
operating voltage can be applied from a dis-
tant point. Each time a pulse of current is
sent to the switch coil, the pole of the
switch will move to a new position,
Another version of this switch is the
**stepping switch.” It contains rows of con-
tacts to which we may attach wires that go
to various circuit points. Each time a pulse
of current is supplied to the coil on the
switch, the poie(s) moves to a new position.
Telephone companies used stepping
switches in their control circuits for many
vears,

You will also hear about an interesting
gadget called a **proximity switch.” It is
merely a mechanical or electronic switch
that actuates when a conductive object is
placed near it. To operate in this manner,
it must have some allied electronics to con-
trol it. Switches of this variety can be ac-
tuated also by changes in light, moisture
or heat levels,

Some Aspects of Relays

It is easy to compare a relay to a switch,
for in fact it is a switch of sorts. That is,
4 relay switches circuit connections in ac-
cordance with the commands given to it.
These commands may be at the direction
of a person, or a sensing circuit may
respond to some event (such as heat,
voltage or current changes) and in turn
cause the relay contacts to open or close.
For a relay to operate, it must have a cer-

ENCLOSED RELAY
WITH PLASTIC GOVER

OPEN-FRAME RELAYS

MINIATURE
OPEN -~ FRAME
RELAY

Fig. 4 — Varicus forms of relays.
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tain ac or dc current flowmg through the
field coil. A field coil is a multilayer
winding of insulated copper wire that is
contained on an iron-core bobbin. When
the electrical field of the coil becomes in-
tense enough, it magnetizes the iron core
and pulls the relay pole (arm) down. This
action closes the electrical switch contacts
of the relay. When the current flow is
removed from the relay field coil, the
magnetism ceases and the relay pole returns
to the de-energized position.

Relays may have several poles, as do
mechanical switches, They can be com-
pared to toggle switches in their capability
because, like the toggle switch, a relay is
# two-position device. This is not true, of
course, with rotary switches.

Ac-operated relays have a copper half-
round plate at the top of the field coil. it
is positioned to “shade”’ the field in such
a way as to prevent the relay from buzzing
when it is activated. This copper plate is
known as a *‘shading pole.” The cause of
the mechanical vibration of an ac relay is
the pulsating 60-Hz current from the wall

outlet. No such problem is found when
using dc relays. Sometimes it is necessary
to loosen the field-coil assembly and rotate
it in an effort to find a position where an-
noying ‘‘chatter”” will not occur.

It would be impractical to describe every
type of relay that we can obtain, We can
generalize by saying that the major dif-
ferences in relays are the operating voltage,
current rating of the contacts, size of the
unit, mechanical characteristics and mount-
ing style. Some relays have plastic covers
to help keep dust and moisture away from
the electrical contacts. Others have no
enclosure; they are called *‘open-frame-
relays.’”

We must pay attention also to the type
of insulating material that isolates the relay
contacts from one another. This material
must not break down and burn in the
presence of the voltage we apply to the
relay contacts. The size of the contacts is
important also, for they must be able to
pass the current that flows through them.
If the contacts are too small, they will
become hot and may even melt or become
charred. In less-severe cases, the contacts
can become pitted and covered with oxide.
This makes them incapable of making a
proper electrical connection. Under some
conditions of pitting the contacts may weld
together, which wiil prevent the relay from
operating normally, We can clean dirty
relay contacts with a piece of emery cloth
or a fine file.

There is a style of relay that has-its pole
arm inside a field coil. When the field is
turned on, the pole moves into the contact
state, closing the circuit. These devices are
known as ““reed relays.”’ They are capable
of cycling at a fast rate with little “‘contact
bounce.” This condition often occurs when
large relays are used for fast switching. The

contacts bounce aparf and cause:circuit-
performance problems (jitter).~Some
amateurs use ‘“‘bug” CW keys that
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mechanically send automatic dots. The
dashes are made in the usual matter — by
pressing the dash paddle. Some hams have
been knowan to stuff a small piece of foam
plastic or a filter tip from a cigarette into
the loop-shaped dot-contact spring to damp
the inertia. This helps to minimize coniact
bounce at high sending speeds.

The operating voltage for a given relay
coil depends on the de resistance of the coil.
in order to set up a magnetic field that is
sufficient to close a relay, a specific amount

of current must tlow through the coil. Since
current is determined by E/R (where E is
the operating voltage, and R is the coil
resistance in ohms), the coil resistance and
applied voltage need to be the correct value.
Relays are manufactured for standard
operating voltages, such as 5, 6, 12, 18, 24
and 48, It is necessary, then, to select a wire
size and winding length that produces the
desired resistance to obtain the current
needed through the field winding. Each
gauge of wire has a specific dc resistance
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- Glossary
bobbin — an insulating coit form upon
- -which magnet wiré is wound before it is
added to a relay or other electrical
mechanism.
contact bounce — 8 condition that can
- necuy when a relay is cycled, causing
" the electrical contacts to bounce apart
mogentarily. This causes the circuit
 'being switched to be interrupted during
“{tre period of the bounce.
* elactronic switch — an electrical rather
7. than mechanical switching circuit.
. Generatly, such switches consist of
=5 -diodes, trangistors or iCs.
. pc}le - the movable poriion of & switeh ot
| felay that makes electrical contact with
o - the remaining conductors of a switch or
T elay.
: -proximity switch: a type of switch that is
" attuated by the nearby presence of a
‘ gpondueting object or magnet. '
" réed relay —- a type of relay that has the
- _pble plece contained inside the fleld
coit. The pole arm is llke a small, thin
. reed.
< ¥alay - & mechanical switching device
7 that is actuated when sufticient current
* flows through Its field coil, thereby
"~ gausing the field-winding core to
become magnetized. This action moves
© _the pole arm to make andlor break con-
[ = - 3act with a cireuit.
_-fotary switch — a switch Eha: has a shait
"~ ‘that causes the switch pole to come in
contact with the mating electrical con-
tacts on the switch walers. A rotation of
the shaft Is needed to operate the
o 7 pwiteh.
.- ghading poie ~— a copper, half-raund plate
s=:that ia aftixed to the top of a relay field
“goil when the relay is Intended for ac
_dperation. The shading pole prevents the
- relay from buzzing when it is energized.
~-aulenoid switch — a switch that can be
© operated remotely by means of a feld
© -~ goll to whith ac or de voitage is applled,
*;steppmg switch — similar to & solenoid
__switch, but with contacts arranged in a
" row {part of an arc) rather than on & cir-
~ cular wafer.
“VOX — voice-dperated relay and control
" clrouit used in a transmitter or
transceiver.

{in ohms/ft). Hence, it is easv to make a
field coil to match the operating voltage
and pull-in characteristics of the relay.

Fig. 4 shows an assortment of relays. The
symbols for a few relays are provided in
Fig. 5. Please note that when multiple-
section switches or relays are used they are
labeled in accordance with their sections.
For example, the relay in Fig. 5C has three
parts: the field coil (K1A), one set of con-
tacts (K1B) and a second set of contacts
(K1C). This type of labeling permits us to
place sections of the switches or relays in
different parts of a diagram without losing
track of which part belongs with another.
The parts may be spread about in a
diagram for the purpose of minimizing
connecting circuit lines and crossovers. This
heips to “‘unclutter’” a diagram and make
it easier to follow.

Some Practical Examples
Let’s see just how we might use switches



and relays, singly or in combination, to
make certain things occur, Fig. 6 contains
some simple circuits to demonstrate what
can be done with switching arrangements,
Circuit A shows how a lamp can be turned
on and off with an SPST switch — the kind
we will find in most table lamps and wall
panels. Fig. 6B shows a lamp being
operated from a 6-V ac transformer. We
have reduced the ac line voltage from 117
t0 6 by means of a step-down transformer,
T1. This is necessary to obtain the right
operating voltage for DSI, a 6-V lamp.

Fig. 6C shows how we can use a relay
to control two lamps, DSI and DS2.
Although this circuit is somewhat absurd
and would not normally be used, it does
illustrate how a relay can be used to pro-
vide remote control of a circuit. When the
relay is energized (S1 switched to on), we
will see DS2 illuminate and DS! will no
longer glow.

At Fig. 6D, we find a rotary switch being
used to control four lamps. DS2 is il-
luminated in the example, because the

switch pole and related contact are permit-
ting current to flow through only DS2. The
Iamps will light in sequence as we rotate $1.

An example of coil-tap selection is shown
in Fig. 6E. As S is rotated clockwise more
and more of the coil is shorted out, decreas-
ing the effective inductance of the tuned
circuit. This is & common arrangement in
transmitters and receivers when the opera-
tton is changed from one band to another.
Similarly, the switch could be used to select
individual coils for the various frequencies
of interest.

Potential Problems

We learned earlier that the insulation on
switches and relays must be suitable for the
application we have in mind. We can adopt
4 role of thumb concerning this matter: For
operating voltages (de, ac or RF), we can
do rather well with plastic or phenolic in-
sulating material if the voltage is low (less
than a couple of hundred volts} and if the
RE power is under, say, 25 W. For high
voltage and high RF power levels, ceramic

or steatite insulation is recommended, It
will sustain high voltage without
breakdown, as compared to phenolic and
plastic.

Relays with gold-plated contacts cost
more, but they are less likely to arc and
become pitted. Furthermore, they will not
become contaminated by oxidation. Deter-
mine the current that your reiay or switch
contacts must pass, then to be safe, use a
refay or switch rated in excessrof the cur--
rent in your circuit. I tike to use a switch
or relay contact rated for 2 A or more in
a circuit that carries 1 A.

Tag Ends

I hope this article has proven informative
in your quest for hasic data about elec-
tronics. I'd like to suggest that you obtain
some switches and relays, a few bulbs and
some batteries. Spend a couple of hours
hooking these devices up in order to see
what can be done with them.. You might
even amaze your friends with an array of
flashing iamps! Good luck. o]

New Produecis

KAYPRO COMPUTER RTTY
SOFTWARE

[2) Owners of Kaypro computer models 11,
4 or 10 now have an RTTY software
package available to them. Some of the
features of this software include: com-
munication in ASCII or Baudot codes,
menu-selectable baud rates and modes,
FIFO type-ahead keyboard buffering, word
wrap-around, transmit-buffer text entry
while receiving, three temporary buffer
areas for commonly used text, and
transmission and reception of RTTY
pictures. The pictures may be stored on
disk for later use.

The program supports Baudot speeds of
60, 66 and 100 WPM, and ASCII speeds
of 110 and 300 bauds. A modification must
be made to the Kaypro clock circuit to
enable the computer to use the 60-WPM
(45.45-baud) Baudot speed. ‘This is because
the baud-rate generator IC in the computer
is not set up to generate 45.45 bauds. The
user’s manual provides a schematic
diagram, modification instructions and a
section on theory of operation of the clock
circuit for those interested in making the
modification, Since this is the most
popularly used speed, it would seem to be
a “must.”’

The Radioteletype Communications
Package may be obtained from Jim
Larson, KK7A, Software Design, P.0O. Box
2722, Boise, 1D 83701. Price class; $40. —
Paul K. Pagel, NIFB

MOTOROLA CLOSE-TOLERANCE,
HIGH-PERFORMANCE THREE-
TERMINAL REGULATORS

(] Motorola recently introduced a family
of fixed, positive-voltage regulators with a
load-driving capability in excess of 1.5 A.
The improved regulators, known as the
TL780 series, offer extremely tight output-
voltage tolerances and noticeably better
specifications over existing prime grade,
three-terminal regulators, according to the
manufacturer.

Available in 5, 12 and 15-V versions,
these devices maintain an output voltage
tolerance to within +1% at 25° C and
+2% over the entire operating junction
temperature range from 0° Cto + 125°C..
Line regulation is maintained to within
5 mV for the 5-V output devices and 15 mV
for the 15-V version. Ripple rejection is also
improved with minimum limits of 60, 65
and 70 dB for the 15, 12 and 5-V devices,
respectively. Load regulation is 25 mV

maximum for the 5-V regulator and 75 mV
for the 15-¥ regulator over a load range of
SmA to 1.5 A,

These devices employ internal current
limiting, thermal shut-down and safe-area
compensation. Although designed as fixed-
voltage regulators, they can be used with
external components to obtain adjustable
voltages and currents. The regulators are
available in the TO-220 plastic package.

In quantities of 100-999, the regulators
are priced at $1.10 each. Contact your local
Motorola sales office or nearest distributor
for further information and pricing. —
Paul K. Pagel, NIFB 115
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The Effect of Real Ground
on Antennas

Part 31: With only modest
space, a single tower and
less-than-perfect ground
conductivity, the sloping
dipole is a great way to
achieve directivity. This

month, we'll get a

surprising slant on slopers.

By James C. Rautio,* AJ3K

always seems o be a trade-off

between the two. If you have lots of
one, there seems to he very little of the
other. When I first got into ham radio, at
the age of 15, I had lots of time (compared
to now, anyway) and lots of space — 1 lived
on a farm near the top of a hill. However,
antenna work had an important consiraint:
it couldn’t cost anything,.

To solve this problem, my father,
WA2ZPDA, and | set out to the woods one
day with a chain saw, We felled a slender
60-foot-high ash tree and hauled it back
with our gray Ford tractor.® We used the
ash to support an §0-meter vertical, which
performed moderately well. But the real
star came almost as an afterthought. We
connected one end of a 40-meter dipole to
the top of the pole, and the other end was
supported near the ground — a sloping
dipole.

The performance of that sloper was
remarkable. It was even more remarkable
considering the soil was rocky, with lots of
¢lay, which, [ now know, means low con-
ductivity. Generally, low ground conduc-
tivity means poor performance. So why
was that sloper a good performer? To find
the answer, we'll use the Annie Antenna
Analysis Software.?

F inancial resources and time — there

Slopers and Directivity

As a starting poiat, let’s analyze a slop-
ing dipole over a perfect ground. This may

tParts 1 and 2 of this series appear in February
and April 1984 CIST.

'Motas appear on page 38,
*4397 Luna Course, Liverpool, NY 13088
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presenit us with the first big surprise. There
is no front-to-back ratio at all. The pattern
is almost perfectly symmetrical! After some
thought, this result is easily explained by
Fig. 1.
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Fig. 1 — In tha forward direction, the sloping
dipole gets littie help from tha reflected ray,
hut the direct ray is strong. In the back direc-
tion, with a poer ground conductlivity, neither
the retlected nor the direct ray Is strong.

In any particular direction, the power
radiated by an antenna is the vector sum
of the direct ray and the reflected ray. In
the forward direction of a sloper, the direct
ray is quite strong. The ray reflected from
the ground will be weak regardless of how
good the ground conductivity is because the
reflected tay comes off the end of the
dipole.

in the back direction (to the left in Fig,
13, the direct ray is weak because it is also
coming off the end of the dipole. The
reflected ray will be weak with a low-
conductance (low-reflectance) ground, and

it will be strong with a high-conductance
ground, If we assume a perfect ground, the
reflected ray off the back of the sioper will
be just as strong as the direct ray off the
front and we have no front-to-back ratio.
A poor ground will leave the front essen-
tially unchanged, since this radiation is
almost all direct ray, while the reflected ray
coming off the back will be absorbed by
the ground, giving a good front-to-back
ratio. This brings us to what would other-
wise seem to be a ridiculous conclusion:
Not only does the sloping dipole have good
directivity with a poor ground, it needs a
poor ground.

Read the above statement carefully: Note
that I said direcrivity, not gain. Directivity
means we have a stronger signal in one
direction than another. A coat-hanger
antenna can have directivity at HF. Gain,
on the other hand, is signal strength relative
to some reference, usually a reference
dipole. A sloping dipole over poor ground
will have directivity. But it will not have
gain compared to a dipole over perfect
ground. This is because a dipole over
perfect ground has the benefit of both the
direct and reflected ray while, a sloper is
mostly just the direct ray.

One situation in which directivity (as op-
posed to gain) is important is on the
4(0-meter phone band on the East Coast in
the evening. The sloping dipole we had on
the farm was pointing west. The European
broadcast stations were reduced by the
front-to-back ratio of that antenna. This
gave stations to the west an improved
signal-to-interference ratio, the broadcast
stations being the interference. That sloper
made earning a low-budget, 40-meter 5SB
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Worked All States award relatively easy.

Annuie Says ...

Using Annie, we can see what the slop-
ing dipole pattern is like. Fig, 2'shows pat-
terns of dipoles sloping at angles from
nearly horizontal (15 to nearly vertical
(75°). In all cases, the lower end of the
dipole is 0.05 wavelength above ground.
[This puts a high-voltage point about 6 feet
above ground for a 40-meter sloper. Care
should be taken to ensure that no one can
come in contact with the antenna while you
are transmitting. — Ed.] The other end of
the dipole is positioned as high as necessary
to give the specified slope. The ground is
assumed to be relatively poor with X = 0.1
and epsilon relative () == 7. X is the con-
ductance of the ground (mS/m) divided by
the frequency (MHz). See Part 1 of this
series for more information on ground
parameters.

The plots in Fig, 2 are known as theta
cuts. Theta is the angle from the zenith
(straight up) to the horizon. A theta cut is
an antenna pattern taken in a vertical plane
with theta being changed and the compass
direction, or azimuth, held constant. Thus,
we may see how much of that desirable low-
angle radiation we have,

Looking at the patterns of Fig: 2, we see
that the sloping dipole is a good antenna
for low-angle radiation. Even a slight 15°
slope on a dipole provides some low-angle
radiation. The amount of low-angle radia-
tion increases steadily as we increase the
slope angle, until it reaches 55°. After that,
there is very little change.

The front-to-back ratio decreases again
for angles above about 45°. A slope of 55°
provides maximum forward gain with some
front-to-back ratio. This would be a good
antenna for working Europeans on 40
meters. For maximum front-to-back ratio,
a slope of 457 to 357, or even as low as 25°,
shoutd be used. The lower slope will result
in better front-to-back ratios at [ow radia-
tion angles, but this compromises any re-
jection of interfering signals coming in at
higher radiation angles.

Fig. 3 is a series of phi-cut plots, A phi
cut shows the directivity of the antenna in
a horizontal plane. The slopers are point-
ing toward phi (or azimuth) equal to zero
degrees. Since there is no sky wave radia
tion at zero degrees above the horizon, we
have to look at the radiation a few degrees
above the horizon. All the plotsof Fig. 3
are taken 30 above the horizon, or at theta
equal to 60° (measured from the zenith).

In looking at the phi cuts, we see that the

Fig. 2 - Vertical, or theta-plane, patterns of
sloping dipoles aver poor ground. The low end
of each antenna is 0.05 A above ground. The
slope angle, as measured from horizontal, Is
(A) 15°, (B) 25°, (C) 35°, (D) 45°, {E) 55°, (F)
85°, (G} 75°, {H) a t/2-»long horizontal dipole,
118-x high, for comparison. Add 6 dB to all .
values,
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Fig. 3 — The phi plots (directivity) of the same
slopers analyzed in Fig. 2. These plois show
the gain of the antennas measured 30* above
the horizon. {H) is a 1/2-x-long horizontal
dipole, 1/8 high, for comparison. The dipole
is oriented right to left across the page. Add

6 ¢IB to all values.

Fig. 4 — These plots illustrate the effect ot
various graund conditions on the 45* sloping
dipole. The low end of each antenna is 0.05 A
above ground. The solid curve 18 for a high
ground conductivity (X = 10 and ¢, = 30).
This gives good low-angle radiation, but
almost no front-to-hack ratio. The dashed
aurve Is for average ground conditions (X = 1
and ¢ = 15), and the dotted curve is for poor
ground conditions (X = 0.1 ande, = 7). Add 6
dB to all values.

overall gain increases as the slope angle in-
creases. This is partly because we are get-
ting the antenna higher above ground as we
increase the slope angle., We can also see
that the sloper has a wide beam and a nar-
row null off the back.

The sloping dipole has still another sur-
prise for us. Note the direction of
maximum radiation. It is not zero degrees.



Maximum radiation occurs about 70° to
either side. This is because the horizontal
dipole radiation is magimum off its broad-
side. When we slope the dipole, that broad-
side radiation is still there. Peak radiation
off the side is a fact that will be used to ad-
vantage when we cover phased slopers. But
first we will explore a few more dimensions
of single slopers.

What If?

What if you have a better ground than
the X = 0.1 we have used so far? Fig. 4
shows what happens to the theta-cut plots
for a 45 ° sloper with increased ground con-
ductivity. Extremely high conductivity
(X = 10) does improve the low-angle radia-
tion, but with a big compromise in
directivity,

How about raising the antenna? Fig. §
shows the effect of raising the entire anten-
na (1.1 wavelength (low end now at 0.15 )
and 0.2 wavelength {low end at 0.25 A
You can see that raising the sloping dipole
does nothing for the forward gain, while
some lobes start to develop off the back.
The worst-case directivity even starts to
degrade. So, don’t put much effort into
raising your sloper; it won’t help matters
very rauch,

What if you have a 40-meter sloper and
use it on 15 meters, or use an 80-meter
sloper on 30 meters? Some very strange
things happen. Fig. 6 shows the theta cut
of a 45° sloper above poor (X = 0.1)
ground. The forward direction (to the
right) looks like it is the back direction,
while the back (to the left) has some nice
low-angle radiation. Fig. 7 shows a phi cut
taken at 30° above the horizon (theta =
60°). This is close to a null in the forward
direction. 1t is drastically different from the
same dipole horizontally oriented (the
dotted curve in Fig. 7). The antenna should
perform well, provided the desired signal
isn’t coming in at one of the oulls. Just
keep in mind that the pattern will be dif-
ferent from a half-wave sloper.

Phased Slopers

If one sloper works well, two should
work better, This is indeed the case, if the
slopers are phased properly. Fig, 8 shows
the phi plots (again, with theta = 60°) for
two slopers fed in phase. The slopers are
identical to the 45° sloper of Figs. 2 and
3. Both slopers of the phased array are
pointed toward phi = zero degrees. The
slopers are side by side and parallel to each
other, separated by 0.5 wavelength and
0.28% wavelength. This array requires two
towers for support. Shortly, we’ll look at
sloper arrays supported by a single tower.

The 0.289-wavelength separation gives a
270° beamwidth. This would be desirable
if there are no interfering signals off to the
side of the array. The half-wavelength
separation provides an excellent front-to-
side ratio with a 3-dB beamwidth of 60°
This would be most useful if you could

Fig. 6 — These plots show the effect of
changing the height of a sloping dipata, All of
the antennas have a 45° slope, The solid line
is for an antenna with the low end 0.05 i
above ground. The antenna with the dashed -
line is 0.15 » above ground, and the one with
the dotted line is 0.25-» high, Add 6 dB to all
values.

Fig. § — The radiation pattern of a 40-meter
sioper operated on 15 meters is shown, The
antenna slopes at 45° and the low end is
.05 high. Add 6 dB to all values.

Fig. 7 — The solid line is the azimuth (phi-cut}
pattern for the same antenna as in Fig. 6. The
radiation is 30* above the horizon. The dashed
line is for a horizontal dipale 0.5 X high. Add &
dB to all values.

physically rotate the antenna to point at the
desired signal. This is usually impractical
on 40 or 80 meters. Alternatively, a
separate array could be built for each direc-
tion. Unfortunately, most of us would run
up against financial constraints. A third
alternative is to adjust the phasing of the
slopers.

For any array, with the elements placed
side by side (as above) and ali elements
driven in phase, the maximum gain will be
straight ahead. Now suppose we want to
adjust the phase for a different direction.
Fig. 9 shows how to calculate the right
phases, The diagonal lines are an incom-

Fig. 8 — Radiation patterns for two side-by-
side slopers are shown, The solid line is for a
pair of slopers spaced 0.289 A, and the dashed
line is for a pair spaced 0.5 A. Both arrays
slope 45° and the fow ends of the dipoles are
all 0,05 k above ground. Add 6 dB to_all
values.

A7 WAVEFRONT \
CaMBINER HECTION aF T FEAKS :

WAVEFRONT MOYEMENT

Fig. 9 — Diagram showing how a phasing line
can be used to provide directivity off the side
of an array. The wave-front peak being
received at A will have to travel an additional
distance D before reaching B, To combine the
signals in phase, the coaxial cable from A wiil
have 1o be an slectrical length D’ longer than
that from B.

Flg. 10 — When the array of Fig. 8 is phased
to receive signals at phi = 60° the (.289:\-
spaced slopers produce the solld-line pattarn,
The 0.5-»-spaced slopers produce the dashed-
line pattern. Add 6 dB to all values.
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Fig. 11 — The solid line is the radiation
pattern for two slopers spraad 90°. The
dashed line is for a spread of 120°, and the
dotted line is for 2 120° spread with the top ot
the slopers separated by 0.1 x. Add 6 dB to afl
values.
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Fig. 12 -~ Top view of the three pairs of
slopers that produced the radiation patterns of
Eig. 11. The antenna at A has the solid-line
pattern, the one at & has the dashed line; and
the stopers at G produce the dotted-line
pattern. All of the dipoles slope at 457, and
the bottom of @ach anienna is 0.05 » above
ground.
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Fig. 13 — To feed two siopers with one
transmission line, connect the slopers
together at the top. The arrows Indicate the
direction of antenna current flow at a given
Instant.
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ing wave front (from a rare DX station, for
example). The lines represent the peaks of
the wave front. In the drawing, one peak
of the wave front is being received by
antenna A. But the wave front will have o
travel an additional distance (D) before
being received by antenna B. We want the
signals to be in phase at the receiver. This
means that the signal coming from anten-
na A must be delayed by a piece of coaxial
cable with an additional electrical length,
D', This way, even though antenna A
receives its signal first, both signals arrive
at the receiver in phase.

To measure a piece of coaxial cable with
an electrical length, D', wmultiply the
physical distance by the velocity factor of
the cable you are using. The physical
iength, D, can be calculated using
trigonometry or by drawing the antenna ar-
ray to scale on graph paper and measuring.

Fig. 10 shows the results of phasing the
two dipoles of Fig. 8 to receive stations 60°
from the direction of slope. The antennas
separated by (.289 wavelength have a 3-dB
bheamwidth of a little over 100°, much
better than before. In addition, we get 2
very good front-to-back ratio. The half-
wavelength separation provides a bidirec-
tional antenna.

Fig. 14 — The azimuthal radiation pattern for
three slopers equally spaced around a tower,
The phasing has heen adjusted to produce a
deep null to the rear. This system forms the

hasis for an adaptive-array design. Add 6 d8

to all values.

Fig. 15 — The vertical, or theta-cut, radiation
pattern of the antenna sysiem from Fig. 14.
The null was positioned In the direction of an
interfering sighal that is coming in at an angle
of 30° above the horizon. Add 6 dB to all
values.

Be sure to compare the peak gain of Fig.
10 with that of Fig. 8. Phasing the anten-
nas for side directivity results in another
decibel or 50 of gain. Since a single sloper
has more gain off to the side, putting two
of them together, with the right phasing,
improves the situation a bit more.

Slopers with One Tower

it would be nice if we could get good per-
formance with both slopers supported from
one tower. We can do this by spacing
several slopers around the tower. Fig. 11
shows the calculated response for this kind
of array.

The outer pattern is for two slopers
separated by 90° (as viewed from directly
above the tower). The dipoles have the
same 45" slope as before, and the low ends
are 0.05 wavelength above ground. The
high ends of the dipoles meet at the tower.

The dashed line is with the same two
dipoles spread out to 120° (as viewed from
above). This is just the right spacing to
place three sloping dipoles around the
tower. The wider spacing gives a bit more
directivity but slightly less gain and front-
to-back ratio.

The dotted curve gives the pattern with
both dipoles moved away frpm each other
by 0.1 wavelength and separated by 120°
With the dipoles farther apart at the top
(requiring a horizontal supporting boom or
a slightly higher tower), the front-to-side
ratio is again increased. These three pairs
of slopers are represented in Fig. 12.

One way to construct the first two anten-
nas of Fig. 12 and still use only one feed
line is shown in Fig. 13. Simply take away
one feed line and connect the two slopers
together at the top. This forms a full-wave
sloping inverted V. If you can match to
what will undoubtedly be a different input
impedance, the patterns might be the same
as for two slopers. This possibility merits
further investigation.

There is an important caution when
working with phased sloping dipoles. If the
high end of one dipole is connected to the
coaxial-cable center conductor, make sure
the high ends of all the dipoles are con-
nected to the center conductors; otherwise,
you will get an unwanted 180 ° phase shift.

Adaptive Arrays

Wouldn’t it be nice if we had an anten-
na that would antomatically form a null on
interference and a beam on the desired
signal? This is actually done with a number
of military systems and even on spacecraft.
While | was working with sloping-dipole ar-
rays, it occurred to me that we could apply
many of the same principles.

To test this out, Annie was used to
calculate an array of three slopers equally
spaced around a tower. One dipole was
pointed straight back (phi = 180°) while
the other two were spaced 60° ¢ither side
of the forward direction (phi = 0°).

The amount of power and the phasing



FROM ATTENUATION

DIPOLE o

Szt

_‘_/ PHASE
b ADJUST
10
RECEIVER

ATTENUATION | f %

FROM

DIPOLE 2
v e
USE THIS
p] CIRCULT FOR
2 PHASE RECEIVE ONLY
i ADJUST

T TENUATION
FROM
DIPOLE 3

g?{_%_ﬂh_

_(f ! PHASE

7 ADJUST

of the antennas were adjusted until there
was a nice null to the rear at 30° above the
horizon. Figs. 14 and 15 were calculated
with the back dipole getting 1/6th of the
total power 70° sooner than the other two
dipoles. The position of the null could be
raised and lowered by adjusting the phase
and weight (power) of the back element.
The null cannot be effectively moved off
the back direction by adjusting only one
element. This is because of the different
polarizations at other angles. We cannot
use power from one plane (the back dipole)
to cancel power in other planes (the front
dipoles),

It may be possible to place a null on in--
terference in any direction if you can ad-
just the weight and phase to each dipole.
One possible circuit to do this (receive
onlyl!} is shown in Fig. i6.

It is definitely possible to put a null in
any given direction with four slopers
equally spaced around a tower. Any two
adjacent slopers may be used to produce

Fig. 16 — A receive-only circuit that may be
useful for contrelling the phase and signal
amplitude to the receiver from each of three
sloping dipoles configured to form an adaptive
array. The LC circuits should be resonant at
the operating frequency. Tuning them off to
either side will increase the signal attenuation
and shift the phase up to 180 The variable
resistors further control the signal amplitude
and isolate the dipoles from sach other.

forward gain, and the other two used to
place a null in the opposite direction at a
desired angle above the horizon. I have not
yet performed an analysis of thisantenna.

The field of adaptive arrays, which really
hasn’t seen much investigation for Amateur
Radic applications, is an exciting one. It
adds a new dimension to communications,
When we have an interfering signal at a
slightly different frequency, we can use'a
notch filter. With an adaptive array and in-
terference from a different direction, we
could just tune in an antenna auil. In fact,
there are quite a few similarities between
signal processing in the frequency domain
(filters) and in the spatial domain (anten-
nas), but that discussion must be saved for
a later date, We'll touch on that topic in
Part 4 of this series. We will also investigate
some vertical antennas in that article.
Ground conditions and the Brewster Angle
are discussed with regard to- vertigally
polarized radiation.

MNotes

‘mo= ft x 0.304R,
*Annie runs on an Apple® 11+ (48 kbyle) or Apple
//e, with DOS 3,3, Tt is available for $49.95 plus $2
handling (NY residents add sales tax). laclude full
name and call. Abternatively, you may send a
description of your antenna and Annie will be uged
to analyze it for a modest charge, Write for details to
Sonnet Software, Dept. ), 4397 Luna Course,
Liverpool, NY 13088, The ARRL and QST in n

way warrant these offers. 25 3]

Strays -’

CALL FOR QST TECHNICAL
ARTICLES

[l Have you been accused of being
*“*spaced out"? Maybe it’s only because
you’re concentrating your Amateur Radio
efforts on satellite work. If that’s the case,
why not come back to earth for a few
moments and write about your exploits?
Something as simple as setting up your sta-
tion for satellite work — or you might brag
about a near miss on a satellite and how
you inadvertently bounced signals off
Uranus.

Before submitting a finished article, send
2 short summary or outline of your work
to Paul Rinalde, W4RI, Manager,
Technical Department, ARRL, 225 Main
St., Newington, CT 06111. — Paul K.
Pagel, NIFB, Assistant Technical Editor

QEX: THE ARRL EXPERIMENTERS’
EXCHANGE

] Wonder what you've been missing by
not subscribing to OEX. the ARRL

newsletter for experimenters? Among the
features in the May issue were:

* Improving your chances of QSOing with
the next ham in space with a ““Modifica-
tion for the Turnstile Antenna,” by J. D.
Dvorsky, WAIKOF

* Eliminating oscillator pulling with the
*‘Dual-Gate Mixer for the Sony ICS 2002,”?
by Jenathan Towle, WBIDNL

*Part 1 of “The GB3US Mk2: A
Microprocessor Repeater Logic System,’”
by A. J. T. Whitaker, G3RKL {a
RADCOM reprint)

QEX is edited by Paul Rinaldo, W4RI,
and is published monthly. The special
subscription rate for ARRL members is $6
for 12 issues; for nonmembers, $12. There
are additional postage surcharges for
mailing outside the U.S.; write to Head-
quarters for details,

I would like to get in touch with. ..

{1 anyone who knows where [ might
obtain a Philco T6126 NPN transistor, or
equivalent, for a Sideband Engineers, Inc.,
SB-33. Wayne Hodgman, WIEXT,
5 Shetland Rd., Nashua, NH 03062,

] anyone with a schematic diagram and
the crystal multipiication factor for a
KAAR FM TR500 transceiver (450 MHz),
and a schematic diagram and information
on adding FM capability to an
R-482/URR-35 receiver (225-400 MHz).
Harold Donaldson, WB6SKV, &850
Phoenix Ave., Fair Qaks, CA 95628.

LJ anyone with information on an adapter
that would allow me to use my Navy
surplus Panadapter (500-kHz input) with
my 1COM 720A receiver. James Hartley,
WIDIS, Rte. 302, Raymond, ME 04071,

{1 anyone who knows the whereabouts of
a schematic diagram and/or a service
manual for a Panalyzer Model SB-6, type
20 K. Thomas Casey, WB2JIA, 855
Oradell Ave., Oradell, NJ (7649,

[1 anyone who has a schematic diagram ot
an owner’s manual for a Dumont/Pairchild
oscilloscope, Model 766. Tom Bartello,
VE3ELM, 14 Starwood Ave,, Nepean, ON
K2G 1Y8, Canada.
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Product Review

Macrotronics RM1000 Radio Modem

This Morse/RTTY modem, with the proper soft-
ware and interface package, can be used with
several different types of personal computers: the
Atari® 400, 300, 1200, 600XL and 800XL, the
Apple® 1T, I+ and //¢, TRS-80® microcomputer
madels 1, 111 and 4, and the IBM® PC. Provi-
sion is made for 40- and 80-column use only with
the IBM PC. For the purposes of this review,
the RM200 (Apple computer) software and in-
terface were used.

The RM1000 will send and receive CW up to
135 WPM, Bandot at 60, 66, 75 aad 100 WPM,
and ASCII at 75 and 110 bauds. ASCII opera-
tion offers operator selection of 6, 7 or 8-bit
code, even, odd or no parity, and has the abili-
ty to ignore or respond to parity errors. Other
RTTY features include diddie {none, stow, fast),
UT4 delay (a selectable, inter-character delay),
170, 425 and 850-Hz shift selection, and narrow-
shift CW ID. The operator can toggle these func-
tions on and off: USOS (UnShift On Space),
word wrap-around (on receive) and the CW ID,
Carriage returns and line feeds may be ignored
if desired. The CW receiving-speed algorithm is
adaptive, and a key-down toggle for tune-up is
provided.

Description
COperator’s Manua!

The spiral-bound operator’s manual is 65
pages. It is augmented by a separate schematic
diagram and an 8% x 7% inch (opened)
reference card.' The latter contains a list of the
RMI1000 operating commands. With the
reference card at the operating position, you can
generally avoid having to look to the operator’s
manual for heip. Should you require the
assistance of the manuval, the reference card also
lists the page numbers on which a description of
the function in question may be found.

The large, fold-out schematic diagram has a
main-board parts-layout drawing on the opposite
side of the sheet. No schematic diagram for the
interface board is supplied, and no PC-board
patterns, overlays or parts list for the main or
interface boards are provided. Diodes, capacitors
and resistors (except for potentiometers} are not
identified bv component numbers on the
schematic diagram or PC board. There are no
alignment instructions given. This information
would be of assistance in troubleshooting and/or
modification procedures. The schematic diagram
copy was a bit weak in spots, but Macrotronics
readily supplied another.

if you follow the manual from page one,
you'll have the RM1000 in operation quickly.
You shouid, however, read (or at least scan) the
manual from cover to cover first, Then, backup
the software on another disk {see the last page
of Chapter 3). Chapter 4, “‘Detailed Inter-
facing,’” gives you the interconnection informa-
tion for some Kenwood, Yaesu and 1COM rigs.

Before preparing any cables, note that the pin-
out of J2 (AFsK and pTT connections) on page 46

'mm = in X 25.4.
=aAssistant Technical Editor
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Conducted By Paul K. Pagel,* N1FB

is incorrect. Pin 1 should be labeled pin 3, and
vice-versa. Since these pins connect to normally
open relay contacts that are floating, no prob-
lems should be encountered. Also, the AFSK LO
and AFsk Hi labels should be swapped. The latter
two labels are shown incorrectly on the back
panel, too. A minor error oceurs on page 31: The
WRU (Who aRe yoU) message prompt appedrs
in the upper window, not on status line 2.

Getting Physical

The RM 1000 is enclosed in a black, two-piece,
stide-apart cabinet. It’s an attractive unit; the
black case is color-coordinated with the blue and
silver identification labels and the red, vellow and
green LED displays and indicators. There is only
one control on the front panel: the ON/OFF
switch. Modem control is handled from the
keyboard. The rather spartan, yet atiractive,
panel gives the operator a sense of freedom.

A dual LED tuning bar on the right-hand side
of the front panel displays the level of the
incoming space and mark signals. Below the
funing bar are four LEDs labeled cw, 170, 425 and
#50. The red cw LED blinks in unison with in-
coming Morse code when the signal is within the
passband of the moadem CW filter. Each of the
other indicators — 170, 425 and 850 {green, yellow
and red, respectively) — are lit, and remain so,
once a particular RTTY shift is selected,
regardless of the mode of operation.

Connections to and from the modem are made
at seven rear-panel jacks and plugs. Two of these
are 5-pin DIN types. One is used to attach the
external wall transformer to the modem. The
second provides AFSK, ground and PTT inter-
connections. Three 1/8-inch jacks are used for
CW KEYING (output), AUDIO IN and HAND KEY
{input) hookups. A 5-pin header plug supplies
SCOPE MARK, SUOPE SPACE, GROUND, RS 232 IN and
RS 232 OUT access, The remaining plug is a two-
row, 40-pin connector labeled COMPUTER PORT.
This is where the umbilical cord to the computer
attaches, At the computer end of this cord is a
second piece of hardware that is computer depen-
dent. For the Apple computer, it consists of a

small, double-sided PC board containing four
ICs and a few other components, The main in-
gredient of this interface board is a 6522 VIA
(Versatile Interface Adapter). In addition to pro-
viding computer/modem interfacing, the 6522
is used as a time-of-day (real-time} clock. This
clock uses the ac-line frequency as a reference
and must be reset during the next operating
period if the computer is shut off.

All versions of the modem, except for the
TRS-80 model, will work without modification
on 30- or 60-Hz power lines. A simple IC change
on the interface card (swap a 7490 for the 7492)
converts the TRS-80 for proper operation on
50-Hz lines. This change affects the clock
frequency-divider chain.

A ©W THRESHOLD potentiometer is the only
vear-panel control. [t is used to adjust the noise
threshold of the modem during CW reception
and maximize noise immunity, (A software-
controlled noise threshold is also provided; its
adjustment is described in the operator’s
manual.)

Next to the CW THRESHOLD potentiometer is
another “-inch hole. This hole might be used
for modification purposes, such as addipg an
FSK output jack.

Inside the modem is a single double-sided PC
board that contains the majority of the circuitry.
A small PC board attached to the mother board
at the front of the modem carries the LED
displays. One empty 14-pin DIP socket exists.
It accepis an SPST DIP relay (optional) for those
who wish to use FSK in place of AFSK.

Electrical

The audio input stage output level is amplitude
imited, thus providing a fixed amount of gain
for the following active filters. There are three
filters: one each for the mark and space RTTY
signals, and a separate one for C'W, (Some
modems use the RTTY space filter on CW,) The
RTTY space filter center frequency is shifted by
keyboard commands using CMOS quad digital
bilateral switches. These switches select trimmer
potentiometers set for space filter frequencies of



2295, 2550 and 2975 Hz. Signals are sampled at
the filter outputs and sent to the mark-hold and
tuning indication circuits. Filter output is ored
and sent to the computer.

‘The CW filter consists of two stages of tuned
band-pass filters. These filters are stagger tuned
for an overall bandwidth of about 100 Hz and
a center frequency of 900 Hz (+ 150 Hz) (the
manual incorrectly states this frequency to be
1 kHz). Two potentiometers (R1 and R2) allow
for filter center-frequency adjustment. Another
potentiometer, R3, acts as the CW THRESHOLD
adjustment. R3 is adjusted for best noise im-
munity; the procedure is outlined in the manual.
The incoming CW audio signal is changed into
a digital signal by means of a comparator, fed

to a missing-puise detector, 2 buffer, and on to-

the sidetone and tuning LED stages and the
computer.

A crystal-controlled clock is lsed to generate
the AFSK tones. Audio tones are generated only
when the modem is in the transmit mode. On
its way out, the clock signal s fed through a
divide-by-two stage, two programmable divide-
by-N stages, another divide-by-two stage and a
buffer. The divide-by-N stages are programmed
according to inputs received from SHIFT SELECT,
RTTY {state) and ¢w ID lines.

An SPST DIP relay is used to key the PTT
line. Another relay is used to key the CW out-
put line. Macrotronics specifies that a maximum
of 90 V at t0 mA can be handled by the relay
contacts. Chassis (cabinet) ground and PC-board
ground are isolated. The output levels from
AFSK LO and AFSK HIon the review unit are hefty;
I measured [80 mV at pin 5 and 560 mV at pin
4 with the AFSK ADJUST (gain) potentiometer,
R14, set for minimum output. Consequently, the
microphone gain control on my transceiver was
barely open. The manufacturer informed me that
a change has been made in later-model units to
decrease the levels at these two ports.

Software

The HELLQ program is structured so that,
from a cold start, the program name and
copyright are billboarded and the program halts.
You are then prompted to “BRUN RM10(0.
I think this step is unnecessary; the program
should display the copyright and then do the
BRUNning itself. The program can be altered
ecasily. With DOS present, LOAD the HELLO
program and alter line 230 accordingty — 230
PRINT CHRS(4); “BRUN RMI1000 - that
will accomplish the *‘self-booting.”

The disk backup procedure in the manual
assumes that you’ve already run the RM1000
program and have stored some information
{messages, codes speeds, etc.) in RAM. At this
point, typing ESC-OB BSAVEs the program in
RAM on the original program disk as
“RMI1000/COPY.” You're then instructed to
inake a duplicate of this disk and fife the original
in vour archives. Following a program
RENAMEing procedure on the duplicate disk,
you're ready to go. 1f you don’t follow this pro-
cedure, and BSAVE the RAM data on a blank
(initialized) disk, you won’t have the proper
HELLO program to prompt you (or the com-
puter, if you’ve changed line 230) to “BRUN
RM1000.”" {Most of the software consists of a
binary program that is $3E00 (almost 16 K bytes
long and loads at address $0800.) Because [ have
an aversion to doing aenything, with a new
program before backing it up, I used the Apple
COPY A program to make a backup copy of the
original RM1000 disk files, then proceeded with
the backup procedure outlined in the manual.

It is impractical to mention all the features the
software offers. Let me say that the features are
plentiful; some of them were mentioned earlier.
Other features include the ability to SAVE
messages and text to disk, LOAD them from
disk, activate four scparate WRU functions, send
copy to a printer and call a ‘‘review’’ window.
You can prepare up to 16 messages that are
dynamically allocated in memory. Messages can
even be placed within other messages. Modem
control commands can be embedded in text or
messages. Messages and received or transmitted
information are saved on disk as text files. The
data within these text files are stored in hex-
adecimel form. As such, they are not direcily
usable with Apple's word-processing program,
Apple Writer 1. If you wish to use the files out-
side the modem program, a conversion routine
must be employed, unless your word-processing
program accepts such text files.

“Upside-down and normal receive and
transmit RTTY modes can be selected separately
or in tandem. Rather than showing the inverted
receive or transmit mode (or both) as inverse let-
ters (as the manual implies}, normal and inverted
modes are shown on status line 1 as NORM and
INVT, respectively, within parentheses.
Transmission speed can be altered without in-
terrupting the {low of information.

The software is aided by the 6522 on the in-
terface card. Both clocks of the 6522 are used
for loop timers, thus frecing the software from
having to do this. Among other things, this per-
mits the software to perform disk E/O routines
without interrupting the time-of-day clock.
Reception and transmission are inhibited,
however, during disk access.

Macrotronics has informed me that the soft-
ware does not support many printer interface
cards, The Apple and Epson® printer interface
cards are supported, but the Grappler™ and (I
discovered) the Microtek cards are not. If your
card is similar in operation to.the Apple or Epson
cards, you're all set. Otherwise, you'll not be able
to get hard copy using the existing system unless
you can devise 2 way to do so.

Operation
(Feneral

1f you start the program with your transmitter
and RM1000 on, the PTT line will be keyed, so
it’s best not to turn on the modem until the pro-
gram has finished loading. Before program con-
figuration, the program asks for the slot nurber
in which the interface card has been placed,
Following program configuration, the slot
number request is bypassed. Should you change
slot assignments, vou’ll have to reconfigure the

program. The second prompt requests your call:
sign, & hyphen and the start time for the clock. .

You can bypass both requests by answering
the prompt with RETURN if you do not need
or want the ID included in the program. In this
case, the clock will start at zero. A second op-
tion is 1D entry and clock start at zero. Enter-
ing a hyphen followed by the clock time starts
the clock timing from your initialization figures
when you press RETURN and, of course, leaves
the ID message blank.

Those, like me, who are used to the relatively
standard split-screen display with a **Times

Square* transmitted-message seroll in the middle .

wiil find Macrotronics has taken a different tack.
Basically, the on-air screen consists of an *‘edit™
window at the top of the screen, followed by a
pair of status lines and a “‘diafogue’* window.
Six lines of transmit text appear in the edit win-
dow. This is the display area for the transmit buf-

fer. The status lines indicate: receive or transmit
mode, mark/space polarity (normal or reverse),
Morse or RTTY operation, transmir and receiv-
ing speeds, RTTY shift, carriage width, carriage-
return/line-feed status and the time. Below the
status lines, the dialogue window displays
received and transmitted text, The receive and
transmit modes are indicated by inverse letters
separating the text. Text scrolls upward and
disappears immediately beneath the bottom-most
status line. (I’d prefer to have a:blank fine
between the status line and the scrolling-text
window.)

The review window allows you to take a peek
at received or transmitted text that has passed
by the normal or “‘on-aitr*’ screen. This is 2
feature aff RTTY software should have — but
doesn’t! Within the ¢onfines of the review win-
dow, you can move the ¢ursor about and mark
text for transfer (o a message (and save the
message to disk), or tell the printer where to start
printing. (The Atari and [BM PC software ver-
sions allow you to edit text within the review win-
dow.) Cursor moves are done with CONTROL key
commands. Carriage returns and liné feeds are
represented by the letters *“M™ and “J,” {not
in inverse display); their placement describes their
function, however. The transmit type-ahead buf-
fer and the review window may be cleared by a
keyboard command, but you can't do the same
for the normal (on-the-air) transmit/receive
window.

A “break” mode is included for rapid answers
to questions you might receive while preparing
text for later transmission. The prepared text is
unaffected. You can interrupt otitgoing data with
the break mode to insert a comment, When you
are finished, the software will pick up the
transmission from the point at which vou inter-
rupted it.

The software commands make operating a
pleasure, You don’t have to toggle back and
forth between a bunch of menus to get the func-
tion you want. With the handy reference card,
“‘remembering”’ the commands is easy. By
embedding control commands in your transmit-
ted text, you can have the modem automatical-
ly toggle from transmit to receive, change speeds,
ete. Although you can change modes from the
keyboard during transmit, all you'll accomplish
is locking up the program.
cw

This is the default mode of the program. The
supplied program initializes at a transmit speed
of 20 WPM. You can configure the program to
initialize at a different speed if you desire. Dur-
ing receive, an adaptive algorithm compensates
for speed changes. CW keying is accomplished
using the VOX feature of your transmitter; the
PTT line is not keyed by the modem during CW
operation.

Tuning in a CW signal takes a gentle hand on
the teceiver or transceiver tuning knob, as the CW
filter is quite sharp. There are three indicators to
watch when tuning in 2 CW signal: the space and
mark (s and M} DUAL BAR TUNING display and the
cw LED, The object is to tune in the signal so
that 2 maximum number of segments are il-
luminated on the 5 and M DUAL BAR TUNING in-
dicator in conjunction with synchronized flashing
of the cw LED, While that may, at first, sound
like it’s difficult to accomplish, it isn’t — as long
as you tune slowly. The receive algorithm per-
forms well, but as with aff the other CW receiv-
ing programs 1’ve tried, none can match the
trained ¢ar/brain combination for copying under
adverse conditions. Until the “pros’’.who send
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Morse with an accent and play *‘music’” {to their
ears) iearn how to send properly, we'll not get
perfect copy -— with or without computers —
aven with signals that are 30 dB over S 9! If you
think your fist is “‘machine-perfect,” try sending
to the RM 1000 {via the HANDKEY input) and see
what prints on the screen.

The CW prosigns the software provides are
K, KN, 5K, AR and A5, For many operators
these will be sufficlent. A number of special
characters are included in the Morse character
table, inclnding the pius sign and the ampersand.
i would prefer seeing more prosigns substituted
for these seldom-used special characters. There
are a couple of errors in the character table, too,
Appendix B lists a *“TM”" as the keyboard
character to send AR; actually, it should be
the *‘@’" sign. The second error involves the
percent sign. On transmit, it is sent as WRN
{-—+--+); during receive, the software responds
to Wit (- } and errs if WEN is input,

A number of the special-character Morse code
equivalents (including the percent sign) in Ap-
pendix B are not internationally accepted. When
i inquired about that, I was told there was to
have been a standard established among equip-
inent manufacturers regarding these symbols,
The standard never took hold, but Macrotronics
retained the agreed-on structure,

RTTY

Tuning in 2 Baudot or ASCII RTTY signal is
fuite easy using the DUAL BAR TUNING indicator.
Simply tune for a maximum deflection on the
M and s indicators. If you think you realfy need
a scope to tune in an RTTY signai, the hookups
are there. Speed and mode (Baudot/ASCID
changes are made quickly using the ESCAPE key
commands offered by the software. In the RTTY
mode, tuning tn a CW signal will light the cw
LED if the note is properly centered in the
modem filter passband, but the output will be
gibberish, The receiver/transceiver audio can be
kept to a fevel that is almost inaudible in the
speaker, yet the modem responds properly.

Some Comments

1 contacted Macrotronics to make them aware
of the areas T thought required attention. Quick
and positive action on the part of the manufac-
turer resulted in the writing of an addendum
sheet. T was told that the addendum would be
mailed to all RM1000 owners who had sent in
their warranty cards. Macrotronics informed me
that they prefer RM1000 owners not aitempt
realignment or servicing of their units; that's why
the cirenit information is minimal.

if your unit is one that has too high an AFSK
output level (as does the review unit), & single
resistor change will decrease the level to a more
manageable one. The change involves
substituting a 200-kQ resistor for the first series
resistor in the fixed output attenuator (a 10-ki}
resistor presently resides there), This modifica-
tion will be made fres of charge by Macrotronics,

Potential purchasers of the RM1000 should be
aware that no connectors (other than the 5-pin
header socket) are supplied with the modem. An
optional connector package is available from
Macrotronics, or the connectors may be
purchased at a local electronics parts outlet.
{Radio Shack stocks the necessary connectors.}
Three 1/8-inch, two-conductor plugs and a single
5-pin DIN plug are reguired. The review RM 1000
did not have the 5-pin header socket in the
package, but cne was obiained from the
manufacturer. Some of you may have observed
that the two 5-pin DIN plugs can be inserted into
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the wrong jack — the ac power source can be
plugged into the PTT/AFSK socket, and vice-
versa. No damage will occur if this is done.

The wall transformer can be used on 117- and
234-V mains. A slide switch on the back of the
transformer selects the proper voltage. The
manual cautions that a piece of tape should be
placed over the switch to avold accidentat move-
ment to the incorrect position. I would prefer to
have a small switch plate (similar to those found
on some transceivers, for instance) mounted on
the transformer to lock the switch in place.

Macrotronics informed me that TS-520
transceiver owners must modify the RM1000 CW
keying circuit. The modification is simple —
wiring a transistor switch on 2 DIP header and
plugging it in — and information is available
from the manufacturer.

All the RTTY /"W moders I'd used prior to
the RM1000 use the Apple game 1/0 port for
interfacing. With an external game-port adapter
attached to the outside of the computer, it's easy
to connect or disconnect the modem by simply
flipping the lever on the adapter ZIF (zero-
insertion-force} socket. With the RM1000, the
interface card must be plugged into one of the
computer mother-board slots and, instead of a
four-wire cable, there’s a 20-conductor cable
between the computer and the modem. The
trade-off is in how the modem is controlled.
With the other modems, front-panel switches
control the operation of the modem. As men-
tioned earlier, there are no modem-control
switches (except an ow/0FF push button);
modem control is managed from the keyboard.
1t's a different approach, and 1 like the idea.

The RM1000 is available from Macrotronics,
inc., 1125 N, Golden State Blvd., Turlock, CA
93380, tel. 209-667-2888, Price classes: RM1000,
$240; FSK option, $10; software and interface
card/cables: Atari 400, 800, 1200, 600 and B00
XL, $60; TRS-80 Models 1, 111 and 4 and Apple
II, II + and //e¢, 5100; IBM PC 40/80 column,
$150, Add $4 shipping within the U.8. — Paul
K. Pagel, NIFB

MICROWAVE MODULES, LTD.,
MMSI AND MMS2

[J As hetter Amateur Radio instructors will tell
you, aural presentation and immediate feedback
are keys to a student successfully learning the
Morse code. Microwave Modules’s Morse code
trainers do both nicely, The Morse Talker
(MMS1)and Advanced Morse Trainer (MMS52)
are sophisticated, self-contained training devices
that help students increase their Morse code
reception speed and, with the MMS2, improve
sending ability. What sets the MMS1 and MMS2
apart is synthesized-voice feedback (referred to
as “Talkback™ by Microwave Modules): Both
units literally feff vou what characters they’ve
sent; the MMS2 also can tell you what characters
you’ve sent -~ Of quite convincingly announce
that vour fist is rusty by blurting out a tone
suspiciously reminiscent of a raspberry, A more
objective ¢critic would be hard to find!

The MMS1 and MMS2 share many features.
Each is well constructed on fiberglass PC hoards
containing two microprocessors, two memory
ICs and associated cirenitry, and each is housed

in & rugged, die-cast aluminum box rounghly the

size of a large paperback book. The boxes are
painted flat black and rest atop four low-profile
rubber fest. The attractive front panels consist
of aluminum strips that are securely glued to the
front of the boxes, though the corners of the
panels tend to pull away from the box and are

physically sharp. (Had they been rounded before
assembly, there would not be 2 problem.)

Front panel toggle and push-button switches
select various options and LEDs that indicate the
chosen code speed and character-group length. On
the back panel of each unit are 5-pin DIN power
connectors (an external power source of - to
13.8-V dc at 350 mA minimum is needed), two
3.5-mm mini-phone jacks for connecting §-ohm
headphones or an external speaker (a small in-
ternal speaker is provided) and a straight key or
keving device {a keyer is not included in either
the MMS1 or MMS2), and a phono jack for
hooking up a tape recorder to make practice
tapes. Both units are reverse-polarity protected
and have readily accessible external RESET
switches. Neither unit has its own on/off switch;
turning them on and off is achieved by connec-
tion to, or removal from, an external power
source.

"The basic function common to the MMS1 and
MMS2 is random code practice in a variety of
speeds and formats. Code speed is selected by
stepping through the range of speeds from the
low speed at turn on; this is done using a toggle
switch to set low- or high-speed range and then
repeatedly pushing the SPEED $SELECT button
while waiching which of a string of five LEDs
is lit. In the MMSI, code speeds range from 2
to 20 WPM in 2-WPM increments; an optional
EPROM (not available in the review unit) can
be purchased to extend the range to 12 to 48
WPM in 4WPM increments. in the MMS2, the
code speed ranges from 6 to 32 WPM in 2-WPM
increments to 16 WPM, and 4 WPM increments
between 16 and 32 WPM. At speeds less than
12 WPM, characters are sent at 12 WPM and
between-character spacing is adjusted for the
wverall selected speed. This (a variation of what
is called the Farnsworth method) forces the
newcomer or slow-code student to recognize
characters by their rhythm patterns and avoid
the beginner’s trap of counting dots and dashes.
At 12 WPM and above, normal character
spacing is used.

Other available options concern the size and
composition of the random groups that will be
sent. Six character ranges can be selected using
a combination of toggle switch and pushbutton:
A-F, A-M, A-U, A-Z, 0-9 and 0-Z (all numerals
and letiers). Punctuation and common procedural
signs are not available, Unlike other options, the
chosen character ranges are not indicated by
L.EDs; instead, the units literally fell you what
range you’ve selected as you step through the se-
quence. Be prepared for a few wide-eyed stares
from the uninitiated -— this is usually the point
where the synthesized voice first speaks.

The third option, length of random-code
groups, is selected by stepping through the four
choices with a push-button switch. When the
GROUP LENGTH | LED is lit, the MMS]1 and
MMS2 (after you've also pushed the GossTOP
button) will send one character at the selected
speed and from the selected range, pause, tell you
verbally what was sent, pausc again, send
another character, and so on. When the GrOUP
1eNGTH S LED s lit, a single group of five ran-
dom characters is sent before you're told what
they wete, then another five, etc. When the
GROUP LENGTH 30 LED is lit, 10 groups of five
random characters each are sent, followed by a
synthesized-voice discourse on what they were,
followed by another 10 five-character groups,
and the sequence is repeated. When all Group
LENGTH LEDs are extinguished, the voice syn-
thesizer is disabled and continuous five-
character, random-code groups are sent with no



Microwave Modules MMS1 and MMS2
Manutacturer's Specifications

MuST
Speed Range

optional EPROM

Character group lengths 1, 5, 50 bafore Talkback
A-F, AM, AU, AZ, 0.9, -2
910 138 V at 350 mA

Lettermumeral ranges

Pawer raquirements

Power connector

Audio output

External speaker
connector

Tape recorder connector

Morse key connector

&-pin DIN
250 mwW into 8 ohms

Pheno jack

Size (HWD) 2 x 7 x 4% int
Weight 21b 2 oz,
Synthesized Voice

Talkback Yes

Reads user's
transmisslon

2-20 WPM in 2-WPM incre-
ments; 4-48 WPM with

3.5-mm mini-phone jack

3.5-mm mini-phone jack

MMS2

6-32 WPM in 2-WPM increments to
16 WPM and in 4-WPM increments
16-32 WPM

1, 5, 50 before Talkback

AF,AM, AU, A-Z, 09, 0-2

Yes

Yoy

Manufacturer: Microwave Modules. Ltd., Brookfield Dr., Aintres, Liverpool L9 7AN, England.

'mm = In x 25.4:kg = Ib x Q454

Talkback. The single-character mode is suitable
for fearning the Morse code while the 5- and
SO-character modes are intended for drill and in-
creasing your speed. Continuous group mode is
useful for increasing speed when you're secure
in your knowledge of the code.

The MMSI1 and MMS2 can be used as code-
practice oscillators (CPOs) when hooked up to
a straight key or bug. The {eature that distin-
guishes the MMS2 from the MMS1 is the former’s
ability to read what you've sent and tell you im-
mediately thereafter what the characters were (and
what you failed to send clearly!). In single-
character mode, the MMS2 can recognize well-sent
letters and numbers, and tell you what it heard
after each character. Send an A and the unit will
say, “A."" Send a C and the unit will say, <C.”
Send a C with a poor, sloppy rhythm (N N),
however, and you're likely to be told, “N." Send
a punctuation mark, prosign, an incorrect
character or gibberish and vou'll hear an embar-
rassing 80-Hz tone, the unit's not-so-subtle way
of telling you it didn’t recognize what you sent,

[n GROUP LENGTH 5 mode, you’ll have to send
five characters before the MMS2 tells you how
weil you've done, Each time the unit recognizes
a new character, the next LED in the string of
five an the panel lights. Note that what you
might intend to be a C, for example, if sent with
poor rhythm, will probably be read as “N N,”
two characters. When five characters have been
recognized, the MMS2 sounds a 400-Hz tone,
reads back what it has received, tells you your
approximate speed in words per minute and
sounds a second 400-Hz tone to signal that it’s
ready to receive another group.

In GROUP LENGTH spmode (the most useful for
realistic drill once yon've tuned up the rhythm
of your sending), you must send 50 characters
before you're told what the MMS2 has received.
As each successive character is read, another of
the five LEDs lights in sequence; recognition of
50 characters causes cycling through the five
LEDs 10 times. A 400-Hz tone again signals
completion, the 50 characters received are read
back, your approximate sending speed is an-
nounced, and a 400-Hz tone tells vou the MMS2
is again ready. Word spaces are also recognized
and included in the Talkback. Should you wish
to hear again what the fifty characters were, push
the REPEAT button for another recital. Note that
although the MMS2 can read speeds through 32
WPM, during Talkback it states speeds only
through 20 WPM. Thus, whether vou're a
20-WPM “‘steady striker” or a 32-WPM *‘speed
demon,’” the MMS2 will say, 20 WPM.””

The Advanced Morse Trainer (actually, its
recognition algorithm) proved to be demanding,
fair and impartial. Good Morse code timing and
rhythm are required, but not necessarily machine-
sent precision. Well-sent code is rewarded with
immediate positive feedback; poorly sent code
is negatively reinforced with what you’ll soon
cotne to feel is an obnoxious bleep. If vou've
never been told by a machine that your perfor-
mance s inadequate (particularly embarrassing
to the CW *‘ace’” who tries his fist out on the
MMS2 at a club meeting!), believe me, you’ll be
motivated to clean up your fist quickly.

The MMS1 and MMS2 perform reliably and
tneet the manufacturer’s claims. Though the
operation of the units is not intuitively apparent,

the instructions are complete, clear and concise
- easily learned in a few minutes; ‘The RESET
button immediately cured any strange problems
that were encountered, and problems were rare,
Shortcomings are trivial, consisting mostly of
features 1 would like to see incorporated into the
units. Neither unit has a volume control. In some
situations, the audio from the internal speaker was
too. loud (late-night practice while athers in the
apartment tried to sleep); in others (noisy environ-
thent or for large groups), too soft, These situa-
tions can be accommodated by using headphones
or an external audio amplifier and speaker — but
a volume control would be a more convenient
solution, The internal speaker is adequate but, a3
it is mounted on the bottom face of the enclosure,
it is most effective when the unit is set
unobstructed on a flat surface. Keying is good,
and the Morse characters are crisp and well tim-
ed. The synthesized voice, which at first encounter
sounded a little strange, soon became familiar.
No one during the review had problems with the
voice after the first 30 seconds of listening,

The only limitation of any real consequence
is the lack of punctuatior and prosigns. For ail
Morse code test elements in the U.8. (5-WPM
Element 14, 13-WPM Element 1B and 20-WPM
Element 1C), they are required; moreover, these
characters are often roadblocks to students
simply because they’re heard infrequently.
Although Microwave Modules clairas to cover
only the 26 letters of the alphabet and 10
numerals, punctuation and prosigns would be a
valuable addition.

The Microwave Modules Morse Talker and
Advahced Morse Trainer are sophisticated, ef-
fective and novel Morse code instructors. ARRL
Hgq. staffers found the MMS2 transmission and
Talkback addictive. Straight keys and bugs, long
since forsaken for the latest in electronic memory
keyers, were dusted off and put through their
paces. Several people regained excellent fists im-
mediately; a few others, however, after a rude
awakening, kept coming back to scrape the bar-
nacles off their long-idle siraight-key fists. At
a Murphy's Marauders (a New England contest
club) meeting the proficient CW coutesters left
the MMS2 in the dust; those needing the prac-
tice (phone operators?) found the unit potentially
useful. Fveryone agreed that the MMS2’s
transmission and Talkback were a lot of fun. The
moral of the story? The MMS1 and MMS2 are
best snited to those who know code at slow
speeds and want to upgrade, and the latter is an
ideal way to improve less-than-32-WPM fists.

The MMS1 and MMS32 are available from
Spectrum International, P.O. Box 1084, Con-
cord, MA 01742, tel. 617-263-21435, Price classes;
MMSI, $225; MMS2, $300. Shipping charges:
U.S., $5.50; Canada and Mexico, $6.50; other
areas, $7.50. - Steve Place, WBIEYT &)
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Aints and Kinks

TRAP FOR SHUNT-FED TOWERS

] Frequently, 1 have needed to **divorce’ my
tower from wire antennas that wete used in con-
junction with the tower to form antennas for ad-
ditional bands. For example, suppose you want
to use your tower as a shunt-fed vertical anten-
na for 80 roeters, but also want to use it as an
l-shaped Marconi antenna for 160 mefers. This
can be accomplished using a horizontal extender
wire, as shown in Fig. 1A,

Another possibility is to shunt feed the tower
for 160 meters (using a top resonator, as with
the Minooka Special) while also employing it as
a ¢losed loop for 80- and 40-meter operation by
means of a slant wire (similar to a half-Delta
Loop}, as shown in Fig. 1B.!

In either case, it is necessary to prevent one
part of the antenna system from becoming an
electrical part of the other section, One simple
solution is to place a trap at the appropriate spot
in the system. Fig. 2 shows the 1.9-MHz trap I
fashioned from a surplus 300-pF, 10-kV ceramic
capacitor garnered at a flea market.

The capacitor is inserted into a length of
acrylic tubing. The coil for the trap is wound over
the end of the tubing oppasite the capacitor. This
is to prevent any degradation in Q that might
occur if the coil were to be wound directly over
the capacitor. I have had poor results when at-
tempting to place fixed-value vacuum capacitors
within the immediate field of a trap coil. I have
had no problems with the construction shown
in Fig. 2, however. Other materials of high-
dieleciric character could be used tor the coil
form.

My experience indicates that the LC ratio of
an antenna trap is not especially critical, provided
that the trap { and resonance are proper. 1 use
a rule of thumb that calls for 3 pF of eapacitance
per meter of the desired frequency band. The ceil
is then wound to provide parallel resonance in
that portion of the band where trap action is
desired. | use a dip meter to adjust the resonant
frequency before the trap is installed.

The photograph shows that the trap is affixed
to a homemade aluminum L bracket. This
pracket has a back plate and two U bolts to pro-
vide a secure method of attachment to one of
the tower legs. One side of the trap is connected
to the tower through this bracket. The other trap
connection is at the steatite cone insulator. The
wire that connects to the insulator is attached to
the tower leg near the trap by means of a short
guy line and insnlator. This removes any strain
from the trap and permits a short loop of wire
to reach to the trap terminal, The L bracket helps
prevent snow and ice buildup on the trap.

This article illustrates how a trap can be used
in a multiband antenna system for which a tower
becomes part of the overall radiator. ¥You may
have to depart from my construction method in
order to adapt existing components for your par-
ticular needs. Just be sure to weatherproof the
trap. I painted mine with two coats of exterior
polyurethane varnish, und it has held up well

'B. Boothe, “The Minooka Special,” QST, Dec,
1974,

*Assistant Technical Editor
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Fig. 1 -— lilustration of how a trap can be used to divarce an 80-meter shunt-fed tower from 2
horizontal extender wire that provides resonance of the entire system on 160 meters Is shown at
A. 8 shows how a 160-meter shunt-fed tower can be isolated from an 81- and 40-meter loop.

Fig. 2 — A 160-meter, high-power trap built by
WIFB,

through more than two years of exposure to the
natural elements.

For those who want more specific informa-
tion about my trap, the 500-pF capacitor re-
quired an inductance of 14 aH to achieve
resonance at .9 MHz. The coil consists of 15
turns of no. 16 enameled wire, close wound on
the form. The outside diameter of the plastic
tubing is 3 inches.? ~ Doug DeMaw, WIFB,
Luther, Michigan

HARMONICS AND TRAP ANTENNAS

[l Extender kits to add the 30- or 40-meter bands
to triband beam antennas have become very
popular. Like so many others, I recently pur-
chased a kit to add 40 meters to my Cusherait
A-3 beam. | was pleased to be able to add

*mm = In ¥ 26.4; m = ft x 0.3048.
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Fig. 8 — Three common types of impedance-matching networks. At A is an L network; a T
network is shown at B; and a pi network is shown at C.
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Flg. 4 — A coaxial-stub trap cleaned up a 40-meter harmonic-signal-radiation problem for W4ITD.
The length of coaxial cable for the trap seems ta depend on the length of your feed line and on
where the trap is placed In the feed line for a given frequency. It is not critical, though, and can
be tuned over a wide frequency range by means of the varlable capacitor.

another band on the same tower and with the
same feed line. The new antenna performed up
to my expectations, as was proven by the reports
from my Australian friends who gather around
7.2 MHz.

I was rather upset and somewhat puzzled when
1 received notice that I had been heard by the
FCC Monitoring Station in Georgia on
14.414-MHz SSB. The report was S 2, but my
signal was R 5 and their excerpts from my
7.207-MHz QSO were detailed. Both my Yaesu
FT-902DM transceiver and my Heath $B-220
amplifier employ pi-network output circuits, 1
thought this, along with my Swan STIA
matching unit, provided all the protection [
needed against spurions radiation. Then I ran
through some quick calculations.

If my amplifier produces 1000-W PEP out-
put power, then even with 40 dB of attenuation
on the second harmonic I may have had 100-mW
PEP at 14.414 MHz. [FCC rules state that the
mean power of any spurious emission from a
transmitter operated at a carrier frequency below
30 MHz must be at least 40 dB below the fun-

damental and must not exceed 50 mW. — Ed.]
Add the gain of my beam to this and you will
discover that [ had an effective radiated power
of about ! W. Any QRP enthusiast will tell you
that is enough power to work the world!

I studied the circuit disgrams of several com-
mercial Transmatch units and discovered them
to be L or T networks, as shown in Fig. 3, High-
pass filter circuits use much the same arrange-
ment, s¢ it is easy to see that these units afford
no appreciable harmonic reduction, 1 built a pi-
network matching unit using the circuit shown
at Fig. 3C, and then conducted some tests with
another amateur about 3 miles away.? Without
the amplifier, my signal above 20 meters was
S 9 on my friend's TS-830. There was no
noticeable difference when I put my Swan
matching unit in line, but my homemade
Transmatch reduced the signal level to almost
nothing. Unfortunately, I did not have com-
ponents on hand that would withstand the power
from my amplifier, so that did not really solve

km o= mi x 1861,

my problem. OF all the new commercial units I
looked at, only the William Nyve.Co. model
MB-V has a true pi-network circuit and is rated
for full power. [The Drake MN-2700 also has
these features. — Ed.] I purchased one of those
urits, and tests indicated that it provided enough
additional attenuation to prevent my second har-
moni¢ from being detected at the FCC monitor-
ing station.

I decided to experiment with a tunable coaxial-
stub trap resonant at 14.4 MHz just to be safe.
My idea was to use a coaxial T connector in the
shack, and to connect the trap to the feed line
as shown in Fig. 4. The 500-pF receiving variable
capacitor is one that | had in my junk box. I tried
various lengths for the coaxial cable and finaily
settled on 6 feet as a good length.

['tuned my recejver to a commercial RTTY sta-
tion around 14.4 MHz and then adjusted the
variable capacitor. The sighal went from 20 dB
over 8 9 to about § 8 when the trap hif resonance.
The idea Is for the stub to short out the signal
at its resonant frequency.

This stub seems to have almost no effect on
loading for 40-meter operation, but you must
rermember to disconnect it when operating on 20
meters! Harmonic radiation on other bands
could be reduced by similar traps. A bit of ex-
perimenting with different lengths of cable and
capacitor values is all it should take. Once a
snitable value of capacitance is determined, yon
could replace the variable capacitor with one of
fixed value, I simply coil up the length of cable
to a convenient size. The T connector is placed
where T can reach it easily to connect or dis-
connect the stub,

Since receiving my “QSL”” from the FCC, I
have spent some time listening on the high end
of 20 meters, Apparently, there are quite a few
others who have the same problem I did, Perhaps
by calling attention to this problem, I will alert
some operators before they receive an FCC
notice. It seems likely that this situation could
occur with anty trap antenna. $o if vou have such
an antenna and use an amplifier, I recommend
that you check for harmonic radiatica, — Steve
Taber, W4ITD, Lighthouse Point, Florida

HEATH 5A-5010 KEYER SHORT

C1 After 1 used my Heath SA-5010 kever for
about nine months, u problem developed. I
returned from a short vacation, and when I
turned on the keyer, it produced a sieady tone
and none of the LEDs would function. This
seemed to indicate that the batteries used for the
memoty had discharged. A new set did not cure
the problem, however,

Further investigation proved that the real
problem was the gray cardboard insulating paper
used to prevent the PC board from shorting to
the painted code panel that stores the paddles
inside the keyer when they are not in use. The
paper seems to have picked up moisture from
the air and became a conductor instsad of an
insulator!

1 found a brownish-orange discoleration on
the paper and some corrosion on the PC board.
A check with iy ohmmeter showed a resistance
as low as 1 k2 in the problem area and 2 kQ or
more in other areas. This didn’t seem like a very
good insulator to me.

T used a soft wire brush to clean the corrosion
off the PC board. Then | made a new insulator
from a piece of Teflon sheet, using the old in-
sulator as a template. My kever works fine now.
~= Gilbert Lohullier, W2HIN, Clifion, New
Jersey R
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Technical Correspondence
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ANTENNA SWITCHING

71 Here is some informatioron A, Band A+ B
switches. The basic idea is the application of A/4
sections to transform between shorts and opens.
‘The version in Fig. 1A uses {in effect) a single-
pole thres-position switch that leaves the
unselected ports open. If the two loads ave
5012 each, the twa 75- sections transform them
to 100 Q, and the parallel combination gives
A+ Bat 50 Q. With the switch in position 1, the
open at port 2 is transformed to a short at the
tee, which isolates port 3. The short at the tee
is converted to an open at port 1, so position 1
selects A at 50 4. If the two loads are 75 , the
paralleled 75-} section outputs vield 37 O, which
is transformed back up to 75 @ by the 50-Q sec-
tion. Thus, the same setup works for both 50-Q
and 751 antennas.

Fig. 1B shows an arrangement which T first
saw in the National Contest Journal. This works
for switches that ground the unselected ports,
like the Heathkit remote coax switch and Barker-
Williamson *‘Protax™ switches, but pnly for 50-Q
systems. Of course, in either case the A, B or
A -+ B switch only works within one ham band
where the coax sections remain near A/d, — 8ill
Myvers, KI1GQ, Hollis, New Hampshire

MICROPHONICS TN CAPACITORS

{7 Recently, while troubleshooting an FM
receiver, [ noted that there was a severe case of
rnicrophonics. 1f the audio gain was advanced
to about half scale, the unit would oscillate
hecause of feedback from the speaker to the
microphonic circuit. The cause of the
microphonic action was traced to several bypass
capacitors in the [imiter. [ removed one of the
capacitors from the circuit, and found that ap-
proximately [0 mV of AF signal was available
from the capacitor when it was struck lightly with
a pencil. This capacitor had been used to bypass
the limiter input. The imiter is dc coupled and
amplifies the capacitor voltage.

Microphonic action in capacitors is not
unusual, and there are several mechanisms that
produce acoustic interaction with electronic eir-
cuits. In the case of ceramic capacitors, many
of the large-value capacitors use material that
has a very high dielectric constant: the material
is also quite piezociectric, This is especially true
of capacitors with a high capacitance-to-volume
ratio,

For plastic-film-diclectric capacitors, the
problem is not one of voltage generation, but
rather change of capacitance resulting from
dielectric-material deformation. The change of
capacitance is small, but this can be a problem
in high-Q, narrow-band circuits. Although a
change of capacitance does change the voltage
Across a capacitor, this effect is small compared
to the piezoelectric effect with ceramic material,
if the charge is not altered,

*Technical Editorial Assistant
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Fig. 1 — Cable arrangements that allow A, B or A + B switching for (A) a switch that leaves
unselected ports open and (B) a switch that grounds unselected ports.

There are several simple precautions that can
be followed to prevent microphonics generated
by capacitors. First, any civcuit that has 2 high
gain at audio frequencies (such as FM limiters,
and the audio amplifiers of direct-conversion
receivers) should avoid the use of large-value,
physically small ceramic capacitors. Second, any
audio-frequency circuit with a narrow bandwidth
(such as an active filter) should avoid the use of
large-value, plastic-film capacitors, - Albert
Helfrick, K2BLA, Boonton, New Jersey

HF DIRECTION FINDING

] The Inop antenna has been valued as a
direction-finding device for many years because
its characteristic figure-eight pattern provides
sharp nulls that can be used to determing the
direction of a received signal. The two nulls each
form an angle of 90 to the plane of the {oop.
Conversely, the main lobes occur in the plane
of the loop; they are very broad and poorly
defined.

1n this discussion, assume that the direction-
finding station consists of a balanced loop (tuned
to the frequency of interest), a preamplifier and
a sensitive receiver equipped with an S meter. The
preamplifier is necessary to boost the signal level
and match the balanced output of the loop to
the unbalanced receiver input. [n some cases, &
ferrite-rod antenna may be used in place of the
balanced loop, but it may not work as well as
the loop on the higher frequency amateur bands.
[The equipment should be installed in a vehicle
for convenient mobile operation, This is the *DF
station.” -— Bd.]

Antenna Orientation
Regardless of the directional antenna being

used, the procedure is essentiafly the same, The
frequency of the transmitter signal is monitored
by the DF station using a whip antenna. Assoon
as the signal is heard, the loop antenna is con-
nected to the receiver and the frequency adjusted
for maximum S-meter reading. The loop is then
slowly spun through a 360° rotation, Two points
of minimum signal strength should be noted as
the loop is spun about: One indicates the true
bearing of the signal, while the other is 180* away
from it. Carefully rock the loop back and forth
near the position of signal null, and leave it
oriented for the minimum S-meter reading.
Time is of the utmost importance, especially
it the signal is heard for anly short periods and
with erratic timing. This means that the in-
vestigator should be set up at a proper site, ready
to take a bearing as soon as the signal appears.

The Bearing Line

To make an accurate plot of the bearing on
amap, a good hand-held magnetic compass, pro-
tractor, ruler and several road maps of the area
of interest are necessary. A detailed map of the
““fix’* area will help in later stages of the search.

First, determine the location of the DF station
and plot it on the map as a dot. Do not take bear-
ings from unmarked roads undess the location
can be spotted on the map. Guesswork leads to
unreliable results.

Set the antenna so that a pattern null is on the
transmitiing station, and read the bearing with
the compass: From a distance of 10 to 15 feet,
sight the compass along the plane of the loop
by circling, around the loop, until the compass
sights and the loop edges coincide, Record the
compass reading. Add or subtract 90° from the
bearing thus obtained to account for the null
orientation.

Another small, but important corrective fac-



tor, for the earth’s magnetic deviation from true
north, is then added or subtracted from the bear-
ing. This factor varies according to the location
of the DF station. It can be ignored for close-in
DF, but should be used for long-range bearings.
[Correction of compass readings to account for
magnetic deviation is explained in texts about
navigation. — Ed.]

After calculating the bearing, carefully lay the
center of the protractor on the map over the dot
that indicates the DF-station location, Rotate the
protractor azimuth scaie so that the 0° mark
aligns exactly with map north and 1807 with map
south. (This is accomplished more easily with the
straight edge of the protractor.) Now, swing the
ruler around the protractor azimuth scale to the
adjusted bearing. (Be certain to hold the azimuth
scale tight against the map so that it does not
move.) Draw a line along the full length of the
ruler. This represents the line of bearing, and
somewhere on that line is the location of the
transmitting station,

Triangulation

Next, determine in which direction to proceed.
Assume that the two nulls point south and north.
Without a sense indicator, it is impossible to
know whether to proceed north or south, even
if a street or road exactly parallels the bearing
line. To overcome this difficulty, more bearings
must be taken.

After plotting the first bearing on the map,
proceed immediately to another location to take
a second bearing. [For best results, travel on a
line perpendicular to the previous bearing line.
-~ Ed.] When plotted on the map, the second
bearing line shoutd cross the first at some angle,
dependent on the location of the transmitting sta-
tion. To obtain a fix, take a third bearing from
yet another location.

A plot of this third bearing would, ideally,
cross the intersection of the first iwo bearings.
Usually, the three bearings do not cross at exactly
the same point, but enclose a small trianguiar
area. Theoretically, the smaller the area of the
fix, the more accurate the bearings. This should
be the case, but in practice this is not always so.
We can only validate the fix by monitoring the
signal (on the S meter) to see if the level increases
as we approach the fix area, If the level does not
increase, additional bearings are required.

Close-in DF

Once the fix is established, proceed to it using
the whip antenna to monitor the signal in tran-
sit. If the bearings are fairly accurate, the signal
level will increase considerably as you approach
the source of the signal. From here on in, de-
pend on the Smeter indications, using the whip
antenna. By driving up and down adjoining
streets or roads in the area of the fix and
waiching the S meter for the strongest signal, you
can ‘“‘pinpoint’” the exact location of the
transmitter, For close-in operations (prior to
making the signal strength runs) the length of
the whip antenna, as well as the receiver RF gain-
control setting, should be reduced so the 5 meter
does not read above 55, [The S-meter reading
increases as the RF gain is adjusted in some
receivers. In those cases, adjust the RF gain so
that the steady S-meter reading is about 20 dB
below the desired signal. — Ed.] This provides
a sharply discernible reading on the S meter as
the PF station passes the transmitter location.
In the city, drive in a checkerboard pattern: first
in one direction until the signal peaks, then at
90° to the first run, on the street that shows the
greatest signal level. Continue testing the signal

levels for a peak signal that pinpoints the foca-
tion of the transmitter.

DF Tips

Bearings taken with the DF loop can be sub-
ject to many factors that affect the accuracy of
the bearings. Some of these factors can be
avoided. Nearby overhead electrical cables, large
buildings, metallic structures and even parked
cars can distort the bearings. It pays to pick a
site that is free of these objects befare taking a
bearing. Large parking areas that are com-
paratively free of parked cars, or country roads
and parks that are free of overhead wires, make
good DF sites, Hills that overlook the sur-
rounding landscape and meet these criteria are
even better,

The accuracy of bearings is also influenced by
shifting nulls. This problem arises because of sky-
wave propagation; it indicates that the DF sta-
tion is not receiving only ground-wave signals.
MNulls that shift rapidly in azimuth are obviously
unusable for any D¥F purposes. Nulls that vary
slightly in azimuth over a period of several
minutes, however, give a general direction of the
signal source and shouid be used until the DF
station proceeds to a location where more ac-
curate bearings can be taken.

This explanation of DF procedures is not fully
detailed because of the many variables that may
become involved. DF is an art, requiring a good
background of experience as well as ingenuity
and patience, Only with experience can you
become adept in this technique, Take practice
bearings and DF known signals to test your
equipment and your abilities, - Ben Berkowitz,
W3IC, Baltimore, Marviand EE ]

Feedback

[J Several ICs were not completely identified on
the schematic diagram for Paul Newland’s arti-
cle, “2-AMTOR: An Advanced AMTOR Code
Converter” (Feb. 1984 QST). The type numbers
that were omitted are:

Ul13 — 741514 U17 — 1.M340-5
Ul4 — 741586 U18 — 74L508
Ulé — 1LM324 U19 — 74CI14,

1 Several errors crept into the schematic
diagram for “‘A Digital Frequency Synthesizer”
{April 1984 QST). Johna Sheetz, K2AGI, points
out that U7 through U12, the 74F283 4-bit binary
adder chips, must be cascaded. Pin 7 of UI2
should be connected to ground. Pin 9 of that chip
connects o pin 7 of Ull, pin 9 of Ull goes to
pin 7 of U10, and so on down the line, Finally,
pin 9 of USB connects to pin 7 of U7, and pin 9
of U7 has no connection.

The author pointed out several other changes
that must be made to the schematic diagram,
Pins {6 and 19 of U17, the D/A converter, are
shown as NC along the top of the chip. Both of
these pins are shown properly connected at the
bottom-left corner of the chip. Also, pin 12 of
U17 should connect to the clock line that runs
just above the IC.

Pin 1 of each 7418374 1C (U4, US, Us, U13,
14 and U15) should be connected to ground,
On the connections between Ul and U4, pin 3
of U1 should connect to pin 3 of U4, and pin
4 of U1 should connect to pin 4 of U4, IC pairs
U2/U85 and U3/1J6 connect in the same manner.

Several connections to U16 must be changed
ta work with the software being offered. The ad-
dress lines to the chip must be reversed. Relabel
the pins of {16 as listed:

from 6 5 4 3 2 1212019

to 192021 1 2 3 4 5 o

Those pins of LJ16 that are not listed remain con-
nected as shown on the original diagram.

The capacitor between pins 2 and 3 of U17
should be 100 uF/16 V instead of 100 pF. A
74504 may not work properly for U8 with the
capacitance values shown. A 74LS04 will work,

Y1 should be a 16.777216-MHz crystal. This
frequency is wrong on the drawing and in the
caption, but is correct in the text.

TRW will send a data sheet for the TDC
1016J-8 IC to anyone who requests it; contact
the author. The 27527 PROM is an Advanced
Micro Devices IC. Contact the respective
manufacturers for lists of distributors.

A corrected schematic diagram will be sent to
all who request a copy of the PROM listing. This
is available for $2 and an s.a.s.e, from ARRL
Technical Department, 225 Main St., New-
ington, CT 06111,

[J Author David D. Meacham, W6EMD, in-
forms us of another source for the
““honeycomb” RFI filter material used in ““A
High-Power 2-Meter Amplifier Using the New
JCXBOOAT (April 1984 QST), This material is
available from G-O-Metric, 909 Norwich Ave.,
Delvan, NJ 08075, Attn. Marty Manion,

[7l During the editing of Roy Lewallen’s,
{(W7EL) item, “Equations for Impedance of
Coupled Antennas'” (Technical Correspondence,
April 1984 S87), a qualification was added to
the author’s statement that Riy = Ry and
X2 = X,;. The qualification is in error, and
Mr. Lewallen is absalutely correct: Ry; = Ry
and XIZ = X21.

[”I There are several errors in ‘*Receiver Preamps
and How to Use Them™ by Doug DeMaw,
WIFB (April 1984 QST). In Fig. 4, the lower
emitter lead and capacitor should be removed
from the Q1 package detail; the capacitor on the
upper emitter tead should be labeled C4. Also,
delete C3 from the schematic.

The drawings for Figs. 6 and 7 are transposed.
Add the foil trace and pad for C2 to the etching
pattern as shown on the parts layout. Traces to
the upper emitter of Q1 and C3 may be deleted
or left in place with no connection. The third pad
at the circuit input, on the efching pattern, is not
used. {A corrected etching pattern is available
from the ARRL Technical Department for an
5.2.5.2.)

Finally, use care when installing Ql; this
single-emitter transistor installs as shown on the
parts placement diagram. The package is a
317A-02 (style 2), not a 317A-01 (style 1), as
shown in some Motorola data books. 1f installed
as a style 1 case, the transistor will be destroyed!
[} John Findlay, VETEYF, informs us of an
error in ‘‘Lightweight Trap Antennas — Some
Thoughts” by Doug DeMaw, WIFB (June 1983
QST). Fig. 9B is incorrect. The antenna wire on
the right side of the illustration should be con-
nected to the shield of the coaxdal cable, not the
center conductor, g%
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George Grammer, W1DF

e are sad to report the death on
W April 19, 1984 of George
Grammer, for many years
Technical Editor of (87" Having joined
the Headquarters staff in 1929, George
began his ham activities in 1920 in
Philadelphia with a modest spark station.
“Three years later this became a spark-coil-
powered CW rig when, as 3AlH, he
worked six call areas. A “‘real’’ tube out-
fit soon followed, and he was on his way
to working the world, He graduated from
Drexel Institute in 1926 and went to work
for a Philadelphia transit company as an
engineer. In 1929, he came to Headquarters
to handle the Technical Information
Service.
George's first QST article, in December
1929, described a single-control one-tube
transmitter that shortly became the famous

“tnt’” beginner design in the ARRL Hanel- -

hook. He soon became (ST Assistant
Technical Editor, and with Jim Lamb’s
departure from the staff, ““GG’ (now
W1DF) was appointed Technical Editor.
During World War 11, W1DF was on war-
time leave for classified technical work. He
returned to Headquarters to the Technical
Editor’s job, and the title of Technical
Director was conferred as more descriptive
of his additional responsibilities in
laboratory development programs, associa-
tion with government and industry cornmit-
tees, etc. In 1970, GG retired from the Hq.
staff, although he was retained as ARRL
Technical Consultant.

in the early *30s, when 28 MHz was a
“*dead’ band with no apparent activity,
George helped keep it alive with the
Temegang bulletin, a sporadic mimeograph
sheet reporting the results of a handful of
diehards.

Under George’s perceptive direction, the
League became involved in intensive ex-
ploration of new modulation technigues,
including wide- and narrow-band FM and
SSB. In recognition of the latter, he was
elected a Fellow of the Institute of Radio
Engineers (now IEEE) in 1959, Later he
received the Amateur of the Year award
and plaque from the Antique Wireless
Association. His methodical work on solv-
ing TVI problems established techniques
and procedures that held off a major threat
to ham operation in the earfy days of TV,

During the years of George’s direction,
a reputation for technical excellence of
OST, the Hendbook, the Antenna Book
and other League publications grew
steadily. As an example of the esteem held
for Grammer by government and industry
technical groups, after George completed

A4 L) ES

Qver 30 years ago, George Grammer, W1DF
(right), was asked by angineer friends at RCA
what hams would Jike ta have in the way of a
new tube. His specs later emerged in the
famous 61456. When the five millionth 6146
was pulled off the assembly line, it was plated
with gold and mounted on a plaque as a
retirement gift for GG in 1970. Here, making
the presentation on behalt of ali the hams in
BCA, is George Hanchett, W2YM,

his testimony at an FCC hearing on TV and
TVI potential, the audience broke into ap-
plause in appreciation of his lucidity (this
was a virtually unheard-of reaction in a
Washington committee chamber).

George’s interests weren't restricted just
to Amateur Radio. He had an avid interest
in photography, baseball, radio propaga-
tion and music — symphonies, ballets and
other musical events (he often spent his
spare time playing the piano). Other
scientific-related subjects intrigued and
fascinated his active and inquiring mind.
He had an eager interest in astronomy and
man-made satellites. He made optimum use
of his own telescope until the trees and
lights of West Hartford forced him to the
country for night observing. Beginning
with Sputnik, he enjoyed tracking and
making measurements on man-made
satellites,

G(’s writing ability made technical sub-
jects easy to understand, and he insisted
that his staff follow the same path. A very
practical ham, he was a competent DX
chaser in the pre-World War 1I days — a
“how-does-he-do-it?”’ type using simple
antennas, poor locations and 100 W.

Those of us who knew and worked with
him are grateful for the association, His
spirit will live on in the rich legacy of
technical and editorial expertise he leaves
Amateur Radio. e

Strays

WHAT’'S NEW DOWN ON THE
(WIAW ANTENNA) FARM?

1 With the addition of the two-element,
40-meter Telrex beam (shown on this
month’s cover as it was being installed), the
main tower at W1AW (120 feet of Rohn
65) looks this way, from top to bottom:

e rotatable four-element Telrex 20-meter
beam at 120 feet

« center of 160-meter inverted V

s Decibel Products four dipoles for 2
meters

» newly installed 4(-meter antenna at $0
feet, fixed to the west

» four-element, 20-meter Telrex beam at
60 feet, fixed to the west,

Other W1AW antennas you have heard
lately include Telrex tive-element Yagis for
10 and 15, dipoles for 40 and 80 meters, a
five-wavelength-per-leg rhombic on 20 meters
{usable on 80 through 10 and aimed west).
a circularly polarized Yagi for 2 meters,
helices for 70 cm and squalos for 6 meters.

Agide from occasional helpers such as
this month’s **cover boys,”” Mark Wilson,
AA2Z, and Bill Jennings, KIWJ, the
WI1AW code-practice and bulletins are
brought to you by a three-man team: Chief
Operator Chuck Bender, WIWPR, Chuck
Chadwick, K8AXL, and Bruce Hale,
KBIMW.

The main tower at W1AW with the new fwe-

element, 40-meter beam installed. (K7ET
photao)
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. . From the Spacecraft

Columbia

By Owen K. Garriott,* W5LFL

ome of you may have noticed that

one of Columbia’s crewmen, de-

scending the stairway a little unsteadily
from our “deadstick”’ landing on the Edwards
AFB dry lake bed, carried a brown-mesh bag in
one hand. Precious cargo, indeed! It contained
the seven microcassette tapes that constitute the
official log of ARS W5LFL during our 10-day,
167-revolution flight in space.

1 kept those tapes in my possession for the next
week of medical tests at Dryden Flight Research
Center (colocated with Edwards AFB). On my
first weekend at home, [ spent about 12 hours
reviewing and logging each call sign received,
maostly phone, but some CW. Copies have now
been rechecked and corrected (several times!) at
ARRL Headquarters. At this writing, QSLs are
expected to be in the mail shortly.

For me, operating the first ham station in
space was an absolutely exhilarating experience.
My satisfaction has been further multiplied upon
returning home to find that so many thousands
of my fellow hams seemed to have had so much
fun and excitement in the pursuit of our com-
mon interest. [f there was a paramount concern
before flight (and equally shared by those who
planned and worked with me, especially the late
Vic Clark, W4KFC), it was that too many hams
would be disappointed and dissatisfied when
two-way contact could not be achieved, Not to
worry! Even though over 300 two-way contacts
were made, substantially exceeding our preflight
expectations, evervone realized that even this
modest number would be a small fraction of the
tens of thousands transmitting on the uplink fre-
quencies. It appears that great enjoyment was
found in **the chase™ alone, aud success was
marked by even reception of signals from Col-
tmbia, Over 10,000 QSLs will soon verify this
accomplishment,

Amatenr Radio operations from space were
4 long time in coming. Much of the history is
carefully reviewed by Roy Neal, K6DUE, in QST
{July 1983, p. 46; Aug. 1983, p. 50; and Sept.
1983, p. S0) and in March 1984 73 Magazine.
Without repeating his story, 1 will only stress the
absolutely essential role that Roy played in ac-
quainting NASA Associate Administrator Lt.
Gen. James Abrahamson with the capabilities
of ham radio and the impact it could produce
in the general public. General *Abe” liked the
idea, and with his support the details of the
operation quickly fell into place.

Of considerable importance was the selection
of 2 meters for operation. Not only do a great
many hams have 2-meter gear (a disadvantage,
sume have suggested!), but it is also small, low-

*NASA, Johnson Space Center, Houston,
TX 77058

Dr. Owen Garriott, WSLFL {right), accepts a
Pacific Division certificate of appreciation
from Director Bill Stevens, W6ZM.
Apprapriately enough, this acknowledgment of
Owen’s contribution to Amateur Radio took
place at the birthplace of Project QSCAR:
Foothill College in Los Altos Hills, California.
(KTEW phota)

- Posiflight Reflections

Al a recent gathering in his honor at Los
“Altos Hills, Callfornia, Owen spoke o aver
4 tuiiired hams about his historic trans-

“missions from the Space Shutlle last

Decamber. He emphasizad that his ham

. “activity was a tremendous success, only

i -shghtly marred by a couple of minor

" problemns: his earphones, which didn't ade-

| Quately eliminate the local QRM, and. the
squelch circuit on his receiver, which was
not adjustable and oceaslonally blanked

i out alt ncomirg transmissions.

1 QOwen also notéd that 8T5-9 Commandar

- John Young was impressed with the proj-

L ect, especially during a demonstration of
Amateur Radio as a potential backup com-
munications system tor the Shuttie. In that

. demonstrailon, hams at NASA’s tracking

| station at Canberra, Australia, Hnked a

i 2:meter receiver to leased ines going back

" to the U5, allowing Owen to talk with the
Shuttle communtcations team In Houston
while Cofumbia was still over Australia,
© WSLFL is very optimistic about the
future of amateur operations from space.
More transmissions from the Shuttle are
possible as early as next year, In addition,
Owen views hamming as a very likely ag-

- tivity during long space misslons, such as
would occur during tours of duty on the

I manhed space station cutrently being

- ptanned by NASA. — Patty Winter. N6BIS

powered and lightweight, and can be made to
radiate from even a small aperture — like an
Orbiter overhead window. It was now possible
to obtain a multichannel Motorola transceiver
feeding a homebuilt (Johnson Space Center

ARC) split-ring radiator mounted in a shallow
cavity, and stow it all in a verv tightly packed
spacecraft. FM operation was also important,
since orbital motion produces Doppler shifts of
up to % 3.5 kHz.The characteristics of an FM
discriminator aflow detection of signals
throughout its passband with little distortion,
which make it fargely immune to Doppler shifts,
While helpful on the ground, this becomes ab-
solutely essential in the spacecraft, where many
signals may be present and the strongest {and
predominant) signal may jump from one station
to another, each with a different Déppler shift.
The entire rig was independent of all Orhiter
systems, which greatly facilitated verification that
it would not interfere with Orbiter operations in
any way.

Transmitting from Columbia for 60 seconds
on each even minute and receiving on the odd
minutss seemed to work well, although [ fre-
quently cut my transmissions short in order to
listen for 90 seconds or so, However, I should
have often reminded some of the less well in-
formed hams on the ground that | had no receive
channel on 145.55 MHz, my transmit frequen-
cy. L expect this would have reduced some of the
useless return calls on this channel and lowered
the general QRM level.

There are a few more changes to be made
“next time.”’ The receiver had a squelch circuit,
unknown to most of us before fTight, without
a manual defeat switch. it operates by compar-
ing noise in the center ot the passband with that
in the sidebands; if they are of comparable
magnitude, squeich is activated. With strong
signals Doppler shifted by + 3.5 kHz, wideband
““noise’’ was frequently present and the desired
signals were all squelched! Also, for simplicity,
1 used my spacecraft lightweight headset, which
places a foam-covered earphone over one ear
only (see the cover of February (JST). There was
Just too much surrounding noise in the spacecraft
to gecord all call signs refiably in the midst of
QRM. 1 logged by hand and reported by voice
perhaps a third of all signals now propetly
deciphered from the tape log of WSLFL. So
“'next time” we will have a better headset,
modified squelch and probably an electronic key
for MCW — but keep that tape-recorder log!

Next time? ARRL is presently preparing a pro-
posal to NASA for future flight opportunities.
Perhaps other bands can be considered, probably
in addition to 2 meters. Perhaps schedules should
be arranged with schools or clubs and other more
experimental objectives identified, such as
sporadic-E propagation at VHF and HF tilt-
mode propagation. Your suggestions to ARRL
are surely appropriate, and we will hope for a
continued enthusiastic response from within
NASA. Y]
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Computerizing the Novice

Test

A personal computer joins the Novice class instruction team.

By Kay Craigie,* KC3LM

Atlantic ARC decided to offer our first

Movice license course the following
September, we had no idea we would be
pioneers. But on August 31, the FCC
turned over Novice examining entirely to
the amateur community, Now we would be
responsible not only to teach theory and
code, but also to prepare, administer and
grade theory tests.

Where we had to innovate, then, was in
theory-test preparation and administration.
We identified several objectives, with our
goal being to keep a high standard of ethics
obvious at all times. Testing had to be ob-
jective and accurate., Applicants had to
know we expected just as much honesty as
we delivered. By first making our rules and
principles explicit and understandable to
our students, we could then afl relax and
have a good time teaching and learning
radio.

One of our goals was objectivity in test
preparation. Though many in the class were
total strangers, several were friends” XYLs.
How could we eliminate even suspicion of
favoritism? How could we be sure we did
not make all the tests too hard or too easy,
for that matter? The answer lay in ran-
domizing the question selection. The FCC
pool contains 20 sets of 10 questions each.
I prepared a simple program in BASIC to
generate the required number of sets of 20
random numbers from 1 through 10 (see
Listing 1). To prevent judgment calls in
grading answers, we used a multiple-choice
format with the answers based on the
ARRL’s muitiple-choice version.

A second objective was to sample the
question pool widely. Nothing, apart from
zood sense and integrity, stops anyone
from teaching the answers to 20 questions
and using only those on a test. We wanted
to be sure we had really covered all the
material, As it turned out, nearly 90% of
the 200 questions appeared on the 20 tests
we prepared. And, thanks to computerized
gquestion selection, uo two. tests were
identical.

§till another objective was fairness and
accuracy in test grading. We decided on

| nt the spring of 1983, when the Mid-
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“blind”’ grading of coded answer sheets.
The applicant put his or her name on the
test paper but copied only a test number
onto the answer sheet. This test number
matched one on an answer key generated

by the test-printing program. Each appli- -
cant’s answer shest was graded by Al
Maslin, W3DZI, whose marking was
checked by John Bartholomew, WB3ELA.
Neither Al nor John knew the identity of
the applicant whose test they were grading
until after Al, as the official examiner,
determined that the marking was correct.
Then we matched the answer sheet to the
test paper, using the test number.

Honesty in test-taking was another ob-
jective. Making each test unique and
making sure applicants knew about the
uniqueness reduced the temptation to copy
another person’s answer sheet. Though we
believed no ene in our class was dishonest,
you learn a lot about humanity in working
with the public.

Because people are nervous during tests,
our list of objectives ipcluded an answer
sheet whose format helps applicants keep
the correct place on the sheet. We wanted
no failures caused by putting the answer on
the wrong line, owing to nerves or bifocals!
Applicants liked my design (sce Listing 2),
which broke the 20 response lines into four
visually distinct areas, each with its own
heading line.

Our final objective was to accomplish
our other objectives efficiently, developing
techniques we could use in future courses.
Setting up a computerized test creation pro-
cess i not a snap. It took a lot of work.
But now that the work is done, and the pro-
cess is proved to be a success, all we have
to do is update the question files as the FCC
puts out revisions.

Briefly, here is how 1 set up the tesi-
writing program and the files it depends on.
Using a word-processing program,’ |

'The program and text files were created on a
systemn comprising an Apple 11+ micro-
computer, GPIM operating system, Microsoft
MBASIC-80 version 5.0, WORDSTAR 3.0 and an
Epson printer. The author states that the BASIC
program requires 48k RAM and one 5V-inch
disk drive; the WORDSTAR text files holding
the muitiple-choice version of the 200-question
MNovice guestion pool require 64k RAM and
two dlsk drives. Computer hobbyists with some
axperience should ba abie to adapt the program
to their systems. ARRL does rot offer listings
tallored to other systems, but welcomes contri-
butions that may be shared with others; we will
list their avaitability in upcoming In Training
columns, giving gredit to the programmaer,



{Listing 3}

10 REM NOVICE EXAM TEST PRINTER

20 REM READS FILES OF QUESTIONS AND PRINTS INDIVIDUALIZED

30 REM TEST PAPERS AND ANSWER KEYS, WHEN FED QUESTION NUMBERS,
40 REN MBASIC-80 5.0 for APPLE CR/M 48K, single drive

60 REM Kay Crajgie September, 1983

70 REM Uses files:

a0 REM NOVICE.HED = Hud1n? & instructions.

90 REM NOVICE.1 - .20 = Multiple choice questions.

100 REM .1 - .20 are WORDSTAR document f1iles re-processed as
110 REM nun—docurnert flles to eliminate control characters that
120 REM cause spurious blank lines. Every line of text must and
121 REM with hard carriage return, and every line-ending hyphen
122 REM must be hard,

130 REM END OF QUESTION marker is *. Answer code fallows,

131 REM ®.9. *A  when answer is option A.

180 REM Page feed:

150 REM When line counter LINES equals/exceeds MAX after

160 REM guestion is printed.

170 REMeessntmerosscaarenuasrranns saar s s S S oM S T T AR S w A LA T2 E s mm s AT €
180 REM PAGE FEED CONTROLS

180 MAX = 50  'When LIRES equals/exceeds MAX after output, new page

200 PAGETOPS = CHR$(140)
210 REM=xzwzswzzseccs=e=

220 REM

230 TEXT: HOME
240 PRINT TABI25] “NDVICE EXAM TEST PRINTER":PRINT:PRINT

250 INPUT “HOW MANY TESTS ARE WE PRINTING NOW? "N

260 JF N< = O THEN PRINT "MWE CAN'T 0O LESS THAN 1 TEST.": GOTO 250

270 PRINT:PRINT “THANK YOU. PRINTING “N" TESTS.":#RINT

280 PRINT "PLEASE WAIT WHILE HEADING AND INSTRUCTIONS ARE READ INTO MEMORY."

290 REMz=s+=v=sazscasssvsscsssavernsavosaansa

‘Form feed command to printer

D el T T L T TP

ST TN AARSIPXIFemssRERETLTIREEY LS

TITLE SCREEN

L T T

300 REM HEADIRG/ INSTRUCTION READ ROUTINE

310 DIM K$(50) ‘H$ erray halds heading/instruction iines
320 OPEN "T", @1, "NOVICE,HED™

3wLo= 'l counts Tines in heading

34D LINE INPUT #1, H$IL)

350 IF EOF(1) THEN CLOSE #1 ELSE L = L+1: GUTQ 340

380 REM=cniossusnassamtrdmrarson et il an RS GRS AT R PR T D AT ASA S5 B dbans s RS P ra

390 REM
400 OTH Q$(20)

PRINT REQUIRED NUMBER OF EXAMS {1 LOOP)
‘08 array holds selected question numbers
'ANSWERS array holds answer key for test

405 DIM ANSWERS(20)
BAFRI =1 TON

RS RS ATARRIRE L b r ISl RR RS T IN DN

ON-5CREEN INPUT FURM

440 HOME

450 PRINTVENTER SELECTED QUESTION NUMBERS FOR TEST NUMBER ", [:PRINT
AV = 3 H =

470 FOR J = 1 TG 10
480 BO3UB 10490
490 NEXT 4

500 ¥V = 3: H =40
S10 FOR J = 1T T0 20

‘positions input labels 1 - 10

520 GOSUA T090  ‘positions input labels {1 - 25

530 NEXT J

[T T R —— swsssssTones cvaza
550 REM FILL IN SELECTED QUESTION NUMHERS

560 V= 31 H= 12
S70 FOR W = 1 T0 10
580 GOSUB 1140
590 NEXT &

600 ¥ = 3: H = 52
BIQ FOR 0 = 11 TO 20
&20 GOSUB 1140
630 NEXT 4

&40 REMzss=sancoammssas=a

650 REM ON KEYSTROKE START SEARCH/PRINT

860 PRINT:PRINT "THANK YQU. WHEN THE PRINTER TS ON AND PAPER 1S POSITIONED,"
670 PRINT:PRINT "PRESS ANY KEY 10 BEGIN PREPARING TEST # “;I

580 PRINT:PRINT "A BEEP WILL SOUND WHEN IT IS TIME TO ENTER THE NEXT GROUP™
690 PRINT:PRINT"QF QUESTION NUMBERS, *j:GET X$ *

700 REM--»-~-- ~~HEADING/ INSTRUCTION WRITE ROUTINE-----s--n-===r-rramsmces-nan
710 FOR K = 1 TO 2:LPRINT HS{K):NEXT Kk

720 LPRINT H${3);:LPRINT USING “###";I 'f111s in correct test number
FIOFOR K « 4 70 L

740 LPRINT H$(K)

'fii1s in numbers, fields 1 - 10

‘#411s in numbers, flelds 11 - 20

750 NEXT K
760 LPRINT: LPRINT: LPRINT
;;g ;éﬂt‘s =L+ 32 ‘LINES counts # of lines used, for page feed -
M mms e e R L i e i mmamAm—a s m———————

FILE SEARCH/READ AND PRINTQUT ROUTIRE {J LODP)
020

810 J% = STR${M)
815 IF LEN(JS) = 2 THEN 0% = RIGHT$(J$,1)
ELSE J§ = RIGHT$(J$,2! 'The IF test handles an oddity in numerics in
this BASIC,
820 FILES = “"NOVICE."+J$
830 OPEN "I", #1, FILES
B840 LINE INPUT #1, K3
850 IF LEFTH$(KS,2)< ¥ 03(J) THEN 840
ELSE LPRINT USING “#";0:: LPRINT RIGHTS(KS,LEN{KS)-2):
LINES » LINES 1 'find 15¢ Tine of question
860 LINE INPUT #1, k% ‘de remainder of question
870 IF LEFT$(KS,1) < > "™ THEN LPRINT K$:
LINES = LINES + 1: GOTO 850
grs ANSWER:(J] = RIGHT$(K$,1]  ‘Remember correct answer
1+

880 CLDSE #
890 REM-=-=mmmn- PAGE FEED VE$T=---v- R — ——
900 TF LINES > = MAX THEN LPRINT PAGETDPS;:LINES = 0

910 REM SPACING SEV

§20 LPRINT: LPRINT: LINES = LINES + 2

030 REMz==castepanms s amns 5t a2 G M e e 88 0 7 Sy & & N 5528 45 5 S 2arkm ma iy
940 REM END OF SEARCH/PRINT RDUTINE {J LOSP)

950 NEXT J

960 B RN A P EES TS L SIT IR RARE AR R NAR TS Ne A EO U AT € s
961 REM PRINT ANSWER KEY ON SEPARATE PAGE

962 LPRINT PAGETOPS; :LPRINTLPRINT

963 LPRINT “ANSWER KEY FOR TEST # ";1

964 LPRINTILPRINT

965 FOR A = 1 TO 20

966 LPRINT "QUESTION “;A;" = “SANSMER$(A):LPRINT

967 NEXT A

969 REM=csmcaomancmhaame s o e e A s AT T A S R E T r S R TR Se el £ E E T R e
970 REM PAGE FEED FOR PRINTING NEXT TEST

980 LPRINT PAGETOPS;

990 REM=sxsxz=—=<craras

1000 REM END OF TEST PRINT {I LOOP)

1019 PRINT CHR$(T):MEXT I

1020 REM=c== Reararrseasszsny .
1030 REM END OF PROGRAM MESSAGE

1040 HOME

1050 PRINT CHR$I7};"TEST PREPARATION 15 £INISHED, AND THE PROGRAM IS ENDED."
1080 END

1070 REM==c=reze—r<==x =<END OF MAIN PROGRAM=sr=ss+-teixssssazoexrasnsssa
1380 ~-=~SUBRQUTINES

1090 REM POSITION INPUT LABELS ROUTINE
1100 VTAB V:HTAB H: PRINT"SECTION *;:PRINT USING "#4';)
10 ¥ = ¥ + 11 RETURN

T120 REMer o mam s e s e o 2o e - < e e
1130 REM ACCEPT SELECTED NUMBERS ROUTINE
1139 REwm CLEAR FTELD AND ACCEPT INAUT

1140 VTAB V: HTAB H: PRINT" Y:YTAB VIHTAB H:TNPUT G510}
1149 REM REJECT NON-NUMERLIC INPUT
7150 IF RIGHTS{08(J},10< "0" OR LEFTS{Q$(d),)) £ "D" THEN 1140
1160 IF RIGHTS(Q$(J},1) >"9" CR LEFTS{Q$(1),1) >"9* THEN 1140
1169 REM RANGE [HECK

1170 1F VALIQ$(J]) < | OR VALIQS(J)} > 10 THEN 114D

1179 REM PAD TO 2 CHARACTERS IF NECESSARY

1180 IF LEN(QS(J))} < 2 THEN 083} = "0" + Q8{J;

190 ¥ = v + 1: RETURN *

1200 REMe=c===
1210 REM
1220 REM===

e e D L Er LR DT TN EERsar srpy

END OF PROGRAM: PRINTEX

=320040ws

= = FERAZYEaLTTATR T LA

Hote: if the run must be interrupted, it can be picked up with correct
test numbering by doing the following:

At the prampt in line 250, enter ths total for the combined runs, [0
NOT adjust this number.

Edit 1ine 410,
number desired for the present run.

to make the initial value of [ equal to the first test
Example 410 FOR 1 = 5 TD N,

created 20 sequential text files of [0 ques-
tions each, following the FCC’s grouping
and ordering, but replacing the FCC’s
numbering system (2A-1.1, etc.) with
numbers 01 through 10. [The FCC’s Ble-
ment 2 Novice questions pool — PR
Bulletin 1035-A — can be found in
September 1983 QOST, pp. 56-59; the
ARRL’s multiple-choice version is listed in

Tune in the World with Ham Radio, 4th B. Lee.

ed., available from ARRL or your dealer €. Lincoln.

for $8.50 — Ed.] These files are named D. Davis.
A

NOVICE.1 through NOVICE,20. The end
of a question is marked with an asterisk on
anew line, followed by the letter of the cor-
rect answer. For example:

05 Who is buried in Grant’s tomb?

A. Grant.

The Novice guestion pool can be down-
loaded from HamNet (see sidebar), giving
one the basis of a usable questioncset. Un-
fortunately, we didn’t know that at the time
and I typed the whole thing myself!
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- HamNet

HamNet is an Amateur Radio Special In-
tarest Group (51G) Message Board located
o the CompuServe Intormation Sarvica,
CompuServe, lnc., i3 a remote intarmation-
retrieval service accassible by subscription
to your computer or data terminal {suilably
aquipped with modem and communica-
tions software? over your tefephons line.

For more Intormation on CompuServe, .
sea your local microcomputer dealer or
call Ci8 Customer Service tolf free at
1-800-848-8090. If you are & CompuServe
subseriber, log on to the system and ac-
cess HamNet uging “GO HOM-11,” ar con-
tact SysOp Scott Loftesnass, P.O. Box
23548, San Jose, GA 95153-3546. For a
copy of the manual, A Hitch-MHiker's Guide
to HamNet, send Scott an s.a.s.6. with two
units of First Class postage. Alsc gee
Alfred Grossbrenner's The Complete Hand-
. hook of Personal Computer Communica-
tions (New York: St. Martin's Press, 1883)
for a thorough overview of computer com-
municatlon and major commerclal com-
puter data-base services.

I also created a test-heading file called
NOVICE.HED, containing the test title,
space for the applicant’s name and test-
taking instructions. This heading can be
shortened or lengthened without affecting
program logic. The program requires only
that space be left for the test number at the
end of the first fine,

All the files have to be processed care-
fully to delete any control characters
BASIC camnot cope with, and o insert
**hard” carriage returns and hyphens that
BASIC does not supply in reading word-
processor-created text files. Setting up and
proofreading the files is the time-
consuming, exacting part of the work, If
the files are not precisely correct, the
program does not work, the answer keys
are wrong or the tests are full of typos.

The test-printing program fogic is not
complicated (see Listing 3). The user enters
the number of tests to be created. The
program then reads the heading file into a
memory array. For each test. the user is
prompted to type in 20 question numbers,
1 through 10; the program stores these in
an array. It then prints the heading and

:Cbmputer Food for Thought — Take a Byte

Kay Cralgle wasn't the only Amateur Radlo instructor to recognize the potential of applylng a
microcomputer to our new Novice-examining responsibilities. George Thurner, WBFWG,

_However, alst luoked ahead to the Volunteer Examiner program In a letler o the ARRL Train-
irig Branch: ’

I have put togethar a computer program for selecting questlons from the Novice
PR 1035-A qLestion pool on a random basis, taking Into consideration the number ot ques-
ilons per catugory required by the FOC, With PR 1035-8, -C and -D now available, there is no
reason why & simllar procadure could not also be applied to Tachnician/General, Advanced
and Extra Class guestion pools.

“For future versions | suggest that

1} The program contaln DATA statements for the questions so they can be updated easily
as the FCG updates the pools.

2) The entire pool for each of the various arnateur grades (Novice, Technician/General,
Advanced and Extra Class) be put on saparate disks so they may be accessed easily.

3) By using & modem, information could be exchanged batween various groups elec-
tronlcally (by telephone).

4) Such a programrwould be of tremendous benefit to ¢lubs and instructors who want 1o

" generats practice exams for the end of their courses. Practicing under simulated exam condi-

tions. is A great way to prepare for the real thing, Once the computer program is input. only

 [ATA statements would need to be deleted and added to keep the program ug to date with

George offers several good ideas and is undoubledly working on hls versian of the
program to accomplish his stated gbjectives. How are you using your microcomputers in
your training courses? Let us know what you're doing so we can share the Information with

3
‘ the FLC's latest revisions.”
|
I

' your fellow instructors.

i - Notes
E <=4 WEFWG'S asddreas 18 225 Kear

Volunteer Examiner, Cootdinatars are
3} For a listing of WAFWG's 16k TRES0 Level 11

- Bach
" Idwaer-left corner of the 3.a.8.¢

tion numbers; does nol prind quastions or lest papars], send an s.a.3.6. lo Dept. PX, AR

1 e 51, Laudurn, M| 49913
‘YAt the tima of this wriling, the FGC's rules for the Volunteer Examiner Program stated that the FCC

dhall design exams {that is. spacily which guestions are to be used). Nelther Volunteer Examinars nor

ermitted to design the actual tests to be

tven.
G random guestiorsslectiun program (sefects gues-
Program_

@, 225 Main t.. Newington. CT 06111, Ask for program number 48, and write the number on the

goes through each of the 20 files in turn.
In each file it finds the matching question
nmumber, substitutes the proper sequential
guestion number for the test {e.g., question
5 on the test may be guestion number (7
from file NOVICE.S), prints the rest of the
guestion and, upon reaching the *** that
signals “end of question,”” it remembers the
following letter in an array for the answer
key.

The program counts the lines it is using
and eventually performs a page feed to pre-
vent printing on the page split. When the
last question has been printed, the program
skips to a fresh page and prints out the con-
tents of the answer-key array. Then, if
another test is needed, it asks for the next
set of question numbers, and so on.

‘The user has only to tear down the print-
outs, remove the answer keys to a safe place

4nd staple the pages together. Schematic
symbols and block diagrams, if any, have
to be drawn or pasted in; space is lefti in
the question files for inserting these iater
by hand.

In sum, we made extensive use of the
microcomputter in accomplishing our goals
for administering the Novice exam under
the new FCC rules. We used both
siraightforward word-processing and
original programming. While someone who
just teaches the occasional student may
choose not to undertake such a large-scale
project, clubs that regularly teach well-
attended Novice courses may have
members who can cooperatively prepare
the files and do the programming. Systems
such as this may come to be common tools
in bringing along the next generation of
hams. i8]

Strays *

I would like to get in touch with. ..

[J anyone with information on the Ceniral
Electronics 200-V transmitter. Howard
Mills, W3HM/DAIAK, HHC 440 Signal
Battalion, APQO New York 09175.

[ anyone who has a schematic diagram of
the JET-Adre 10-A 12-V battery charger,
model BC-i00A, Adam 8. Maceek,
WA2ZHAW, Ratlum Rd., Barkhamsted,
CT 06022,
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'] anyone who has modified an Atlas
210X to work AMTOR Modes A and B,
Jerry Swartzlander, KG8Y, 120 8. Gran-
ville Blvd., Fremont, OH 43420,

[ any amateurs who served with the
574th-565th SAW Bns. Angel Zaragoza,
W6ZPR, 1571 9th, San Bernardino, CA
G2411, tel. 714-§89-2380.

[] any amateurs who have served or are
serving with a military armored wnit. Harry
Thomsen, W2PJH, 348 Jefferson Ave.,

Apt. 15, Canandaigua, NY 14424,

Q8T congratulates. ..

(7 F. Wendell Tietsworth, W2SUE, of
Nutley, New Jersey, on being chosen Elmer
of the Year by the Northern New Jersey
Chapter of QCWA.

Il Peter Bradley, NIADX, a member of
the ARRL Commitiee on the Bio-Effects
of RF Eneray, on receiving his PhD in bio-
medical sclences from Worcester
Polytechnic Institute.



Weather Spotters Fill the Gap

If a tornado were bearing down on your town, would you be-
able to mobilize a disciplined Weather Alert Net? In the St. Louis
area, WARN lives up to its name.

By Michael G. Redman*

W
BAHSI from WCBAAF

report from spotter (8016 of a tornado on
the ground north of his location .,.”
That’s a typical message heard on the
amateur bands during severe weather in the
St. Louis area, Trained weather spotters,
many of them hams, are assisting the Na-
tional Weather Service (NWS) and the St.
Louis County Office of Civil Preparedness
in providing and relaying vital weather
information.

The St. Louis County plan is called
WARN, for Weather Alert Radio Net.
WARN is operated by the $t. Louis Coun-
ty ARES/RACES organization under the
leadership of KBOEA (ARRL District
Emergency Coordinator), AG#G (ARRL
Emergency Coordinator for St, Louis
County) and N6BKH (ARRL Emergency
Coordinator for the City of St. Louis), with
the assistance of WB@PDK and K6DCQ,

Each prospective weather spotter artends
one of several three-hour training sessions
held each March. Spotters are required to
be retrained every two years, Taught by a
meteorologist from the NWS office in St.
Peters, Missouri, the sessions cover what
to report, where to report and how to
report. The meteorologist also teaches spot-
ters how to identify tornadoes and tornado-
producing storms through movies and
slides of actual storms. There is no charge
for any of the training.

An operating commities of five Amateur
Radio operators was selected to oversee
their portion of the WARN system. They
form & pool from which hams are picked
for duty at WCPAAF, the Emergency
Operations Center (EOC). The primary
iizison between the County and the Ama-
teur Radio club carries a pager on the

*Communicatlons Specialist, St Louis County
Police Department, 7900 Forsyth, Clayton,
MO 63105

A Message from the SEC
s The astompanying article describes an ex-
- “ample of high-quality ARES service and
- good interaction between Amateur Hadio
operators and governmental agenciss and
“_parsonnel. The WARN program covers the
Gireater 5t. Lodis ARRL District, which s

\eomprised of three counties and the City |

© of 8t Louis. e
- “The Missour] Section is in a growth
. period, now having 10 Districts, sach with

i Digtrict Emefgency Coordinater, and ECs |

- 2s locally appropriate. There is a potentlat

-.-af 35 Districts in Missourl. Some areas’

" now have smergency-communication pro-

-_grams, but In most cases they could easily

-~ bengfit from access to the statewlide pro- -
- gram, better contact with focal and state

- emergency managemani people, and ARRL

. .guidance, not to mention the needs sud-

_ denly presented by a widespread disaster.

- 77 Lacal Amateur Radio clubs of Missourl,

-or individuals where there are no clubs, are

* invited to contact the ARRL Section

- Manager (Ben Smith, KBPCK, RFD #1,
Prairie Home, MO B5068) or the Section

~-Emergency Coordinator (Don Blenden,

*-WBBKUW, 1506 North Circle, Columbia,

L~ MO 6520%) {or information and advice on

. Hiow. to establish (or improve) an effective

E ARRL-sponsored ARES program. .

e WEBBKUW

County’s paging network so that he can be
reached at a moment’s notice, Members of
this committee must reside in St. Louis
County and successfully pass a background
investigation. The program is coordinated
by the Communications Specialist, St.
Louis County Police/Civil Preparedness.

Activation of WARN occurs when a tor-
nado watch is issued or upon NWS request
if potentially dangerous thunderstorms are
expected, The Communications Specialist
and Civil Preparedness Duty Officer report
to the EOC (it not already on duty there).
The Amateur Radio liaison is contacted to
direct at least two amateurs to the EQC.
Upon arrival, one operator is assigned to

the St. Louis County Net (WAKUI/R,
34/94), while the other ham relays infor-
mation t0 amateurs at the NWS office via
WBGHSI/R (07/67), manned by the St.
Charles County Amateur Radio Club. At
times, a third unit is utilized on 3963 kHz
to contact amateurs elsewhere in Missouri
{the Missouri Weather Net). A Missouri
Weather Wire teleprinter is also available
at the EOC,

If a tornado warning is issued, $t. Louis
County activates its 206 outdoor warning
sivens (the largest such system in the coun-
try). The radio-controlled sirens can be ac-
tivated from either the EOC or the County
Police Hq. Most of the sirens are electronic
and are capable of public address if desired.
Specially designed lighted maps at both ac-
tivation points show each siren location,
and give visual indication of siren use and
function.

NWS personnel have praised spotters for
their activity reports in areas where weather
radar is unable to accurately indicate what
a storm is doing, Often, WARN members
in a particular area assist NWS personnel
in evaluating thunderstorm data — a key
element in the decision to issue weather
warnings. In many instances, spotters iden-
tify and track tornadoes mever seem on
radar. And, of course, all spotting is done
by trained, concerned citizens - free of
charge,

An added tool used by NWS and other
agencies is the NAWAS (National Warn-
ing System). This is an open-line, ‘*party
type” telephone network designed for im-
mediate notification in the event of nuclear
attack, The NAWAS circuits receive heavy
use during severe weather and provide an
added means of notification. Monitoring
the system provides a barometer of condi-
tions to the west of 5t. Louis in addition
to information received via WARN.

Each trained spotter is assigned a
number, identifying the spotter’s home in
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WARN volunteer WBEPDK fransmits late-breaking weather information
aver WOKUJ/AR. .

distance and direction from the NWS of-
fice, For example, spotter number 18016
would be 180° (south} at 16 miles. This data
enables the radar operator to plot this loca-
tion quickly and check it on the radar
screen. No time is lost translating other
torms of coded numbers or street locations
into something the radar operator can
quickly use...

Eariy each morning, the NWS radio sta-
tion is monitored, The Severe Waather
Outlook is broadcast if there is a chance
of bad weather. 1f bad weather is indicated,
other indicators are monitored, informa-
tion from the Missouri Weather Wire is
studied, and hourfy condition updates are
monitored. When a severe-thunderstorm
watch is issued, events might unfold as
follows.

Severe-Weather Scepario

The Communications Specialist makes
contact with the Amateur Radio liaison to
advise him of the situation and check on
his availability, NWS is also contacted to
check on the weather picture, The NAWAS
line is monitored for severe weather 1o the
west.

Each afternoon brings a fTurry of activity
on the NAWAS circuit. A high level of
severe thunderstorms is reported in
southwest and southern Missouri. Several
funnel cloud observations are intercepted.
Activity is still some distance from 3.
Louis. Conditions outside are hot and
sticky, with mostly sunny skies.

Late in the afternoon, a tornado watch
is issued for the entire St. Louis area. The
Amateur Radio liaison is notified to report
to the EOC with two additional operators.
The Duty Officer for the Office of Civil
Preparedness is contacted and will remain
at the EOC. NWS advises that storms will
enter St. Louis County in one or two hours.

The Communications Specialist then

50 0s5T=

MNet on 3963 kHz.

reports to the EOC. He arrives
simultaneously with the amateur operators.
The Communications Specialist and the
Civil Preparedness Duiy Officer check
radio equipment that will be used, and
hegin to plot the path of the storms on a
large state map. The Amateur Radio liaison
and his staff activate WARN and take
check-ins. Available data from the Weather
Wire teleprinter is selected for transmis-
sion. Amateur Radio contact is made with
NWS in §t. Peters. The approaching line
of storms is about 45 minutes away.

Dark, ominous clouds approach the
EQC from the west. The emergency
generator is fired up in the event of power
failure. Amateurs begin receiving high-
wind and hail reports from WARN spot-
ters in counties to the southwest. This in-
formation is relaved to NWS via
WBOHSI/R. Severe thunderstorm warn-
ings are issued for counties to the
southwest. The police communications of-
fice is advised of the approaching storms
as extra telephone and radio positions are
manned, The Civil Preparedness Director
is advised of the conditions and continues
to monitor the situation closely.

Reports are received of golf-ball-sized
hail in the county just west of St. Louis.
Severe-thunderstorm warnings are issued
for $t. Louis County. The amateurs con-
tinue to relay information from the net-
work of WARN spotters. An amateur at
the western edge of St. Louis County
reports an ominous green sky and a
rotating wall cloud.

NWS activates (via the NAWAS circuit)
the Siren Warning System. Tornadao
warning in effect! The Radio Warning
System is also activated, and key person-
nel are notified. Amateurs fransmit the
warnings as sirens sound all over the
County, Radios are humming with reports
of funnel clouds and severe weather.

NEBKH transmits 2 severe-weather advisory ovar the Missouri Weather

Phones at the EOC and Police Hg. are
ringing with severe-weather information.
All the information is relayed to the NWS
via Amateur Radio as quickly as possible.
Spotters continue to follow the funnel
sightings across St. Louis County. Tornado
warnings are issued for counties east of' St.
Louis. No damage reports or touchdown
occurred, vet trained WARN spotters were
able to track the storms accurately while
weather radar never detected a tornado!
Once the threat of further severe weather
has passed, the EQC is secured and all
volunteers are released. County staff per-
sonnel return to normal assignments.

WARN: There When It's Needed

1t is indeed fortunate that most tornado
watches do not result in tornadoes, Never-
theless, St. Louis County’s Amateur Radio
operators assist in many other ways in ad-
dition to weather spotting. For example,
they provided communications backup and
information on vehicular traffic movement
during the heavy snowstorm of February
1982, They will work long hours voluntarily
since public service is their primary motiva-
tion and concern. No one can prevent the
onslanght of severe weather and tornacloes,
but with a program like WARN, advance
warnings will always be given and countless
lives will be saved.

Michoel (1. Redman has served as the Communications
Specialist for the St, Louis County Police Department
and Office of Civil Preparedness for the past three
vears. He has attended stote seminars on oivil
preparedness, and designed the Communications Van
and County Emergency Operations {enter commmumica-
tions facility - one of the best equipped in the
Midwest, Redman also developed the current county
Weather Spotter Program ulifizing Amateur Radio
volunteers, and has designed a new radio system for
the County Highway Departrent. Re is g member of
APCO (the Associgted Public Safety Communications
Officers, Ine) and is a past president of the
2§00-member Kadio Communications Monitoring
Associetion,



Toward a 23-cm Band Plan

ARRL Advisory Committees are working on a plan for our

allocation at 1240 to 1300 MHz. Voice your

on how the band should be used.

By Dick Jansson,* WD4FAB

it hy should I care what

W happens way up there at 1240

MHz and above? I don’t have

any equipment for that band. Only ex-

perimenters operate there.” If that sum-

marizes your feelings about our 23-cm
band, read on.

Fifteen vears ago, amateurs active on 2
meters were a minority. Today, those
without some form of 2-meter capability
are in the minority. Fifty years ago, the
average amateur may have believed that 20
meters was mainly for experimenters.

Historically, amateurs have expanded
upward to explore and conquer new and
higher frequencies. The 23-cm band is gain-
ing popularity, as evidenced by several
developments in recent vears, The number
of amateurs engaged in weak-signal work
centered around 1296 MHz is growing. In
the more populous areas, FM repeater sub-
bands on 144, 220 and 440 MHz are
overflowing, tempting amateurs interested
int establishing new repeaters to take a look
at the next band up. The suceessful launch
of AMSAT-OSCAR 10, with its Mode L
(1269-MHz uplink/435-MHz downlink),
has whetted appetites. A growing number
of manufacturers make it possible to equip
a 23-cm SSB/CW, FM or satellite station
with off-the-shelf components. It’s no
fonger necessary to roll your own for this
band.

Increasing interest in 23 cm makes it im-
perative that we decide now how we can
best use this band. Although 23 em is a big
band — 60-MHz worth — we need to coor-
dinate the centers of activity on 2 national
level, An organized approach on the other
bands has made it possible for amateurs
with many diverse interests to coexist with
a minimum of conflicts. Now is the time
o hammer out a workable plan for 23 cm.

History

The ARRL VHF/UHF Advisory Com-
mittee (VUAC) and the VHF Repeater Ad-
visory Committee (VRAC) have heen

*Chairman, VUAG, 1130 Willowbrook Trail,
Maitland, FL 32751

Table 1

Proposed 23-cm Band Plan

Frequency

MHz) Suggested Use

1240-1246 ATV no. 1, repeater ouiput,
~ 40 MMz offset from input.

1241.25 Video carrier, VSB.

12461247 FM simplex, control links and
guard band.

1247-1253 ATV no. 2 simplex.

1248.25 Video carrier, VSB.

1253-1258 ATV no. 3 simplex.

1254.25 Video carrier, VSB,

(Local optlon: 1246-1258 ATV simplex, DSB).

1258-1260 Packet & digital sepeater inputs,
- 30 MHz offset from output,
200-kHz channel raster, e.q.,
1258.10, .30, .50, ... 1259.50,
J0, 80

Satellite uplink, rat, WARC-79,

Afternate narrow-band, weak
signais; CW, SSB & AM.

CW, beacons,

12601270
12701271

1270.0-1270.1

1270.025 EME calling frequency.
100 CW calling frequency.
.200 358 calling frequency.
400 AM {and other modas) calling
frequency.

1270.5-1271.0 Experimental.

12711275 FM repeater inputs, - 20 MHz
offset from output, 20-kHz
channel raster, e.g., 1272.041,
03, 05, ... 1274.95, .97, .99,

12751277 Crosshand linear transponder
& AGSB,

12771278 In-band linear transponder &
ACSE Inputs, — 20 MHz offset
from output.

1278-1280 M simplex 20-kHz channel
raster, e.g. 1278.01, .03, .05,
co. 1279.95, 97, 99

1279.99 Natlonal Simplex Frequency.

1280-1286 ATV no. 4, simplex, repeater
input.

1281.25 Video carrier,

1288-1280 Packet & digital repeater output.

1290-1291 Packet & digital simplex.

1291-1285 FM Repeater outputs, 20-kHz
channei raster, e.q., 1291.01,
03, .05, ... 128485, 97, .99

12951207 Narrow-band, weak-signaj
communications, CW, §8B,

1295-1296 CW, beacons.

1206.025 EME calllng frequency.

100 CW calling frequency,

.200 S5B calling frequency.

400 AM (and other modes) calling
frequency.

600 RTTY calling frequency.

12871288 In-band linear transponder &
ACSB outputs.

1298-1300 Crossband linear transpondar.

opinion now

working on band plans for 1240 to 1300
MHz off and on for the past six vears. The
effort has lapsed a number of times for lack
of input from committee members and the
general membership.

In early 1982, the ARRL Board of Direc-
tors approved a plan originated by the
Southern California Repeater and Remote
Base Association (SCRRBA). The
SCRRBA plan lacked completeness,
however, in that FM and repeater standards
were not specified, It was returned to com-
mittee for further consideration, and a
closer examination has been made of many
aspects of the plan. Modifications have
been made with the goal of fostering a
healthy growth of a promising UHF band
that will be used by amateurs of many
diverse interests. 'The proposed band plan
as it stands now is presented i Table 1.
This plan, with any modifications, will be
presented to the ARRL Board of Directors
for adoption at its Qctober meeting.

The Band Plan

This plan provides up to four channels
for ATV, 8 MHz for FM repeaters, 3 MHz
for FM simplex and control links, 10 MHz
for satellite uplinks and two segments for
weak-signal operation. ATV channelization
is similar to that suggested by SCRRBA.
Achieving this many channels presumes the
use of suppressed lower sideband (vestigal
sideband) AM video modulation occupy-
ing channels 6-MHz wide. The use of
double-sideband modulation would
probably require channels at least 10-MHz
wide, while frequency-modulated video
may require 20-MHz-wide channels.
Clearly, there is not enough spectrum in
this band to have many ATV channels and
also have them wide. What do the ATV in-
terests want to see here, keeping the other
services in mind?

FM/RPT operations are based on 20-
MHz input/output offsets and. 20-kHz
channelization, much like the lower bands.
Initially, the channels may be 40-kHz
apart. Some of these features are in-
fluenced by the announced availability of
the first 23-cin mobile FM radio by ICOM.
This new transceiver operates only from
1260 to 1300 MHz with a 20-MHz offset
program. The FM/RPT segments shown in
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the plan are the result of trying to fit the
1COM capabilities into 2 plan with other
services, both desired and traditional. This
plan allows a total of (2X) 4 MHz of
repeater operation. FM simplex operation
is centered at 1280 MHz, the default power-
up frequency of the ICOM transceiver,
There may be some question as to why
the satellite service is ‘“‘given’’ a juicy
10-MHz segment of the band. First, this is
a result of the WARC-79 action to which
the United States is a party; thus, there are
substantial international coordination re-
quirements for this part of the band. The
next point is that it is better to sef aside the
entire segment now, rather than identify a
shared usage that may prove incompatible
and cause considerable unhappiness at that
future time. Some of this segment is in use

today by AMSAT-OSCAR 10 Mode L up-
links. Although the current uplink ERP re-
quirements are immense, we must plan for
the day when those requirements will be
fower and much more of this segment will
see service.

For the narrow-band operator, the tradi-
tional 1296-MHz weak-signal segment is
maintained. The structure is similar to that
seen in some IARU Region | band plans.
An alternate weak-signal segiment is shown
just above the satellite portion. This is con-
sidered a future growth area. As the
satellite service expands, there will be many
operators wishing to use their stations for
terrestrial or EME communications as weli,
without having to retune complex equip-
ment that may well be remotely located on
a tower. There are segments shown for
linear transponder and ACSB operation,

both in-band and cross-band.

Yoice Your Opinion

The VUAC and VRAC are looking for
constructive comments from the member-
ship on this band plan and the underlying
concepts. 1f you have thoughts or sugges-
tions on the direction the 23-cm band plan
should take, please take the time to write
them down and send them to yvour local
VUAC or VRAC member (see March 1984
OST, page 60), ARRL Hq., or the author.
All comments will be considered when
drafting the final plan to be presented to
the ARRL Board of Directors for
approval.

Deadline for comments is August 31,
1984, If you have an opinion, now is the
time to voice it. it 1.2

Strays

5 Qi pWI e
s (2T
S =]
- i

Recently, Sen. Barry Goldwater, KTUGA (laft),
learned of excellent grant oppertunities
available to hams from the National Diffusion
Network, a federally funded system that
enables inngvative leachers to share their
methods with other teachers. Bringing the
good news (I-f) were Deputy Assistant
Secretary of Education Dr. Fred Decker,
WYANX; National Dissemination Programs
head Dr. Lee £ Wickline, K3HOU; and NDN
Senior Program Officer Dr. Marshall L.
Schmitt, WA4PNP. For more information, write
to Dr. Decker, U.S. Dept. of Education, 1200
19th St., N.W., Sulte 722, Washington, DC
20208, (KA3HSD phote)

OST congratufates. . .

7 the following radio amateurs on 50
vears as an ARRL member:

e Herbert D). Williamson, K7LYT, of
Renton, Washington

® Bruce D. Wyman, K40P, of Winter
Park, Florida

* Charles J. Fuchs, W2QIN, of Utica, New
York

¢ Howard J. Klinger, W8P2Q, of Farwell,
Michigan

MOVING, CHANGING CALL?

{Zi When you change your address or call
sign, be sure to notify the Circulation
Department at ARRL Hg. Enclose a recent
address label from a QST wrapper if at all
possible. Address your letter to Circulation

52 15T

Department, ARRL, 225 Main St
Newington, CT 06111, Please allow six
weeks for the change to take effect. Once
we have the information, we’ll make sure
your records are kept up-to-date so you'll
be sure to receive QST without interrup-
tion. If you’re writing to Hg. about
something else, please use a separate piece
of paper for each request.

Between the Hcense plate and the custom
frame, these two We-landers convey a fair
amaunt of information to fellow ham travelers.

STRAY HINTS

[ **Strays’” are those interesting fillers
used when space allows in QS7. Think you
have an item with Stray potential? Here are
some hints to help your submission become
one. (1) Be sure the information will be of
interest to most readers of S7. (2) Sub-
mit your material before deadline — the 8th
of the second month preceding desired
publication (i.e., arrive at Hy. before June
8 for August QST). (3) Any photographs
you send should be good quality, black-
and-white glossy prints. Color prints, slides
and instant photos do not usually
reproduce well.

ltems submitied are normally
acknowledged, but that doesn’t necessari-
ly mean that your Stray will be appearing

in ST, We receive far more material than
we can find room for. If you want your
material returned, please include # state-
ment to that effect and an s.a.s.2.

Follow the above hints and maybe your
Stray will find a home in Q8T. — Andrew
Tripp, KAIIGG
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ARRL Illinois EG and PIO Donald J. &prinkle,
WDAEED, was able {o get an Amateur Radio
Week proclamation for Field Day aimost three
months in advance. Now that’s planning
ahead!



1984 ARRL National
Convention, New York City

Join Owen Garriott, W5LFL, on July 20 for the quindecennial:
celebration of man’s first moon landing, and enjoy a super
National in a super location.

By Hank Frankel,* WB2DQP and Greg Grambor,** WB2GMK

history of humanity forever, and
Friday, July 20, 1984, will long be
remembered by all those radio amateurs and
their families who attend the 1984 ARRL
National Convention. For on that evening,
Owen Garriott, W5LFL, will host a com-
memorative program in the grand ballroom
of the Hotel Penta in New York City,
where the convention holds forth from Fri-
day, July 20, through Sunday, July 22. Dr,
Garriott, whose accomplishments include
the Skylab mission in 1973 as well as his
recent successful trip aboard the Columbia
Space Shuttle, wifl also be on hand for the
Saturday night banquet, where he will ad-
dress the gathering as the featured speaker.
You will want to be there when Owen
begins the Moon Landing party at 8:30 on
Friday evening, and at the banquet Satur-
day night when Owen provides an insight
into Amateur Radio and the Space
Program. And in between, from Friday
morning through Sunday afternoon, you’ll
want to attend the forums and seminars
covering all facets of Amateyr Radio —
from contests to packet radio — and visit
the exhibit area, where manufacturers and
dealers will be displaying the latest equip-
ment and answering your questions, You
won’t want to miss the ARRL and FCC
forums on Saturday afternoon, and the op-
portunity to visit one of the great cities of
the world at the special convention hotel
rate of only $56 per night per couple.
Fabulous programs have been prepared
for the amateurs, while the nonhams of the
family will have New York’s famous
museums, theaters, restaurants, shopping,
and more within walking distance or within
casy reach by public bus transportation. In-
deed, New York City has so much public
transportation available — the Hotel Penta
is just across the street from Pennsylvania
Station at 33rd Street and Seventh Avenue
~= that there is no need to drive your car,
Radioc amateurs from around the world
are expected to share in the festivities and
to greet WSLFL, whose recent first ham

S unday, July 20, 1969, is etched in the

*1021 Douglas Ave., Wantagh, NY 11793
**43 East Edsall Blvd., Palisades Park, NJ 07650

radio operation from space was heard by
thousands of amateurs and others. Dr.
Owen Garriott, who enjoys skiing, sailing
and scuba diving in addition to Amateur
Radio, earned his doctorate in elecirical
engineering from Stanford University in
960, and taught ionospheric physics there
unti} 1965. He is the author of more than
30 scientific papers and one book on this
subject, and remains a consulting professor
at Stanford. Prior to his mission on
Columbia, he had logged over 4500 hours
tlying time ~ over 2700 hours in jet air-
craft, the remainder in spacecraft, light air-
craft and helicopters. In addition to NASA
ratings, Owen holds FAA commercial pilot
and flight instructor certification for instru-
ment and multiengine aircraft,

A Super Program in a Super City

The convention program is packed with
forums for just about every interest, Friclay
will feature a look at a super contest sta-
tion, a presentation from AMSAT on
where state of the art is in space com-
munications and, as a wrap-up, the once-
in-a-lifetime NASA program celebrating
the 15th anniversary of man’s landing on
the moon.

saturday will feature forums and
seminars an such diverse subjects as RTTY,
AMSAT, fast-scan TV, satellites, computer
languages, computers and Amateur Radio,
a five-hour-long DX program, a traffic
forum, emergency communications in the
future, Amateur Radio and the [aw, tomor-
row’s communications technigues, packet
radio, VHF contesting, AMTOR, YLRL,
communications for the largest marathon
in the world (New York City), an antenna
forum, an introduction ta integrated cir-
cuits, a super ARRL forum with the Board
of Directors — meet and discuss League
policy with the newly elected officers —
and the FCC forum with Robert Foosaner,
chief of the Private Radio Bureau. There
will even be an opportunity to meet Dr.
Garriott,

Sunday will feature a look at commer-
cial satellite applications, a super 10-meter
contest station, future communications
techniques and the CP/M computer

operating system plus a review of data-base
handling. There will be several fechnical
programs to round out this excitement-
packed convention,

Three Days of Exhibits

Between attending the sessions of their
choice, hams will have a huge exhibit area
to see all the latest gear from such promi-
nent sources as Kenwood, Heath, Hy-Gain,
Hal Communications, Ehrhorn Technologi-
Operations, ICOM, and more, Also, the
top Amateur Radio magazines and several
dealers will be on hand with special con-
vention offers. The exhibit area will be
open to all registrants each day, from Fri-
day morning through Sunday afternoon.

For those who plan to go sightseeing in
New York, guided tours are available, in-
cluding the famous Circle Lifné cruise
around Manhattan Island. And at the
Penta, programs for the nonham XYL in-
clude cosmetics, horticulture and a famous
New York chef describing the preparation
of vegetable food platters.

Saturday Night at the Penta

Tables at the Saturday night banquet will
be reserved only for those who purchase at
least eight banquet tickets (tables seat 10)
at the same time, So get your club group
together now and order your banquet
tickets while whole tables are still available.
Everyone attending the banquet is sure to
enjoy the festivities and, of course, the
main address by Owen Garriott™

Hotel reservation forms, which provide
for the special convention rate, will be sent
to all those who order registration tickets
and/or banquet tickets. To get yours, send
$4 (advance price; higher after July 1) for
each registration — registerad individuals
may attend all the forums and programs
including the moon landing party — and
$26 for each banquet ticket to Mike Troy,
AJL), RR 4, Box 19C, Pound Ridge, NY
10576, Please include an s.a.s.e. for a
prompt reply.

Youw'll want to be there for this great
“out of this world” event, so act now to
reserve your place at the 1984-ARRL
National in New York City.
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The Kl Edge

Expand your knowledge and DXing abilities with a little help
from great circle maps.

By Tom Frenaye,* K1KI]

magine for a few minutes a world

without great circle maps to help you

figure out where to point your antenna.
You would be looking at a chart of coun~
try names or prefixes and the correspond-
ing bearing to orient your antenna correctly
(Fig. 1). You may have used this technique
when you first put up a rotatable antenna
or when you heard an unfamiliar prefix.
In fact, without a great circle map, most
people think Europe is due east of the
USA, Japan is due west, and India even
farther to the east or west. This general
perception is caused by the way the earth
is stretched to fit onto a flat surface on
most of the commonly available world
maps.

Show someone a great circle map for the
first time and their perception of the world
undergoes some recvaluation (Fig. 2). Sud-
denly India is to the north or northeast and
Australia is to the west or northwest! Once
the concept of a great circle map is
understood, it makes perfect sense; but the
initial confusion is real.’

Once you understand the value of great
circle maps, it is very easy to figure out
which direction to point your antenna, and
you may fecl there is no more to learn. On
the contrary, a great circle map is
something that can be used to help vou to
better understand propagation to give you
an “*edge’ that will improve your contest
score or to spare a new country on 20
meters.

‘Take a look at your rotator control box.
If yours is like most on the market today,
it has a scale that goes South-West-North-
East-South as vou look from left to right.
Imagine for a moment that the scale is a
great vircle map centered on your QTH,
with the pointer showing the direction of
your beam. Instead of looking at a great
circle map and seeing that Costa Rica is
slightly west of due south (or looking on
a table to find it is at 200°), and then press-
ing the correct switches on the rotator con-
trol box to move the antenna to that bear-
ing, you can combine the two tools (rotator
control and map) into one, greatly simpli-
fving the whole problem. A few manufac-
turers of rotators have recognized the in-

‘Notes appear on page S6.
*P.0. Box 62, Unionville, CT 06085
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Fig. 1 - Sample of a prefixibearing list,
(courtesy WATLOU)

creased efficiency in this approach and
have incorporated the design into their con-
trol boxes; but most have not.?

Now that you can se¢ one way int which
a great circle map can be combined with
other tools for greater ease and under-
standing, take another step. As you become
more serious about DXing or contesting,
you will begin to think more and more in
terms of ‘‘when is it possible” to work a
particular place in the world or **what can
be worked"* via grayline sunrise-sunset line,
or terminator paths near sunrise or sunset.
You can approach the problem from a
number of angles. There are formulas to
calcutate sunrise and sunset times, given the
latitude and longitude of the QTH and the
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Fig. 2 -~ NBKR azimuthal equidistant map centered on W1AW.
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Fig. 3 — The KI-Edge. A compiete KI-Edge has great circle maps for each hour of the day,
averiaid by shading of the area in darkness. Note haw the area In darkness varies considerably

from hour to hour.

sun’s declination (the number of degrees
north or south of the equator the sun is at
local noon). See sidebar, next page.

A popular commercial product called the
DX-Edge is another solution.* The DX-
Edge combines the grayline with the flat
projection of the Barth, giving a better pic-
ture of which areas are in darkness and
which are in daylight. You still have to go
through considerable work to convert that
*picture” into the steps necessary to turn
your antenna in the right direction,

Imagine a rotator indicator that com-
bines the features of a great circle map and
directional antenna pointer, and also

displays the areas in darkness/sunlight
simultaneously! This is easily within the
scope of what can be done with small com-
puters. This article won’t show vou how to
do all of that at once, but it will show vou
how to make overiays for your great circle
map to show those darkness/sunlight areas,
and give you the “‘edge’”’ in understanding
propagation and how it affects what you
are able to work at different times of the
day. You may even be inspired enough to
make that all-in-one rotator-map!

Some History
The events that led to this project took
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28 vy Fig. 4 -— KI-Edge in con-
test planning, The lines
radiating from the center of
each great circle map
represent QS0s made dur-
ing the 1981 CQWW CW
Contest from KiAR, K1KI
and N2AA. The QS0s in-
dicated are those that took
place within 90 minutes of
0000Z during the contest.

place over the last several years. The seed
was planted while watching John
Lindholm, W1XX¥, trying to figure out how
to work Buropeans during an ARRL
160-Meter Contest strategy session. Once
the problem became “How and when do
I work someone during a particular time
period?”’ instead of “I’ll work it when 1
hear it,” the problem became evident. To
chase QSOs aggressively, it is important to
know what is going on at both ends of the
communications path, and in between as
well. The hard part is translating those
sunrise-sunset formulas into great circle
maps overlaid by darkness/daylight projec-
tions. The first couple of tries were tedious
but resulted in useful maps. Note that as
the sun moves around the Earth, the pro-
jection of the area of darkness on a great
circle map changes considerably. Different
maps are necessary every few hours.
Moreover, the maps have to change as the
seasons change and the sun gets higher or
lower in the sky,

As interesting and useful as the results
Were, sotnie comments from other people
were necessary to see if the maps could be
improved upon, Copies were given to a few
people in the Yankee Clipper Contest Club
(YCCC), and the comments began to come
in. Bill Myers, KI1GQ, with some
mathematical help from John Kenny,
WIRR, put together a FORTRAN
program that used a plotter to produce the
maps with considerable ease (much better
than doing it by hand!). The first
widespread distribution of the maps was in
the YCCC’s 1982 operating guide for the
ARRL International DX Contest. A por-
tion of those maps is shown in Fig. 3. The
FORTRAN program, minus the plotting
section, is available so vou can run it on
your own microcomputer. BASIC and
APL versions are #lso available.$

Possible Uses

Once the maps are in the KI Edge for-
mat, you will begin to see a number of uses
for them. To get you started, here are a few
that have seen considerable use within the
YCCC,

Learning about propagation. By noting
carefully what is being heard on a baad and
iooking at the K1-Edge for that time period,
you will soon see why some changes in
propagation take piace. For instance, on
15 meters you will normally work DX sta-
tions during daylight hours only, and those
stations will also be in daylight. On 40
meters, just the opposite is the norm. This
is probably obvious to you from your own
experience. Think about what happens on
15 meters when the maximum usable Fre-
quency (MUF) goes to 28 MHz or higher
around midday. As midday approaches,
the skip becomes shorter and absorption in-
creases. Nearer sunset, as the MUF falls,
the skip range lengthens until tinally the
band closes as you hear the VK/ZL/JA sta-
tions fade away long after those stations
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closer to vou. For best results, avoid try-
ing to work piaces that require your signal
to follow a path across the area whete the
sun is overhead.

Working grayline DX, A quick glance at
the map in Fig. 3, which corresponds to
11007 on 27 February, shows that the
sunrise line is just about to pass over New
England, the center of this great circle map.
it is easy to see that grayline appertunities
may exist for QSOs with Japan, western
Australia and other areas.

Contest operating and planning. By
knowing when sunrise happens in South
Africa, for example, you will be able to be
in the right place at the right time to
maximize your chances for that 73
multiplier. If you can convince someone to
(SY to another band, you will be able to
pinpoint the most likely time for that band
ta be open for a successful QS0. If you
plan for future contests by analyzing past
results, you can plot QSO0s from past logs
on the KI-Edge, marking those areay vou
were able to_work at various times. Now
you can find the hest times to look for
multipliers vou may have missed. {See
Fig. 4).

Discovering long-path opportunities.
Long-path and grayline DXing are similar;
both normally take piace near sunrise-
sunset times. Long-path QSOs usually take
place when the short path is less favorable
because of propagation differences. In
general, long-path openings require that
both ends of the QS0 be in daylight
(anywhere from nc more than a few
minutes before sunrise 10 more than an
hour afterward, and just the opposite at
sunset). The long path is usually open when
the short path crosses the daylight zone and
the absorption is high. Abnormal long-
paich propagation can occur when the
ionosphere is disturbed by solar storms.

An example of a good time for 20-meter
long-path opportunities is shown in the
20007 27 February map in Fig. 3. Note that
the extreme eastern part of both North and
South America, New Zealand and the ex-
treme southeastern portion of Australia are
all within an hour or so of the sunrise-
sunset line. This is an ideal time for VK/ZL
to W1/VEL/PY long path, even though the
strongest signals likely to be heard are from
Europe. From New England, stations from
VEK/ZL/T32/F0O/P29 and even KH6 and
KH2 have been worked via long path dur-
ing this perind.

Effects of solar storms. Consider what
happens when the areas of high auroral ac-

Fig. 5 — This great circle map is overlaid by
shading to show the extent of the auroral
zone during & tefatively strong solar storm. .
Note how paths from North America to
northern Europe, all of Asia, parts of the
Pacific and all long paths are affected during
a strong storm.

.Calculating Sunrise and

=Sunset Times '
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tivity instead of daylight/darkness areas are
plotted (Fig. 5. During solar storms, areas
of intense auroral activity shift as the storm
level changes. Increased storm intensity
causes the aurora belt to move from high
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Fig. & — Global distribution of 4000-km
median MUF contours for 14, 21 and 28 MHz,
and day/night zones at 0600 GMT in October
{(sunspot number = 100). {from Amateur Radio
Operating Manual, R. J. Eckersiey, ed.,, RSGB,
avaitable from ARRL)

to lower latitudes. With a piot of the
auroral area on a great circle map, it
becomes clear why signals from over the
poles are most severely affected.

Perhaps vou have already thought of
other uses, or you have figured out how to
put together a computer program to display
all of this at one time. In addition to a
rotator control box with a great circle map
in the background and an antenna direc-
tional pointer on top, consider plotting the
radiation pattern of your antenna on the
map or using the MINIMUF program to
plot MUF contours (Fig. 6.7 It will get
pretty complex with all of the information
displayed at once but being able to com-
bine some or all of these pieces
simultaneousiy will make their interrela-
tionships all the more clear.

Notes

'A great circle map (or azimuthal equidistant map)
gives the frue hearing {direction) and distance of
any otber place in the world relative to the center
point. The burder of the map delineates the
antipodes, the points va the Earth’s surface
the farthest distance away.

*A Hy Gain 400 rotator 15 one example, but it is no
longer made.

‘Long-hau! X paths berwesn two given areas are
enhanced when sunset at one end of the DX path
vorresponds with sunrise in the area at the nther
end. This is called grayline, or shadow edge, [DXIng.

‘available from the DX kdge, Box 834, Madison
Square Stn., New York, NY (0159. A product of
““Xantek, ine,

Send $1 and a0 s.a.s.e. to the author for program
listings in FORTRAN, BASIC and APL languages.

“See *The Aurora,” by Syun-Ichi Akasofu, Scientific
American, Dec. 1965,

"The MINIMUF program is described in Dec. 1982
Q8T, p. 36. g

(3

Strays ‘S

I would like to get in touch with...

'] anyone who has an owner’s or service
manual, or a schematic diagram, for a
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Midland (3-500 2-meter FM rig. Dan
Hancock, NBDIP, 34513 Annapolis,
‘Wayne, MI 48184,

[ anyone who has replaced the band-
switch belt on the Hallicrafters Safari
FPM-300. Ray Guliand, K41KQ, 11222

Winn Rd., Riverview, FL 33569,

[ anyone with a schematic diagram for an
BICO Model 232 VI'VM or a Knight Kit
VIVM. Charles Warren, NOCW, 498
Thunderbird Trail, Carol Streamn, 1L
60188.



Fappenings

As reported [ast month, the ARRL Board elected
new officérs at its semiannual meeting March
26-27 in Hartford. Larry E. Price, W4RA, is the
new President of the League, replacing Carl L.
Smith, WBBWI, Carl had served as President
since the passing of President Vic Clark,
WAKFC, last fall. Leonard Nathanson, WSRC,

is the new First Vice President. Gar Anderson,
K@GA, continues as Viee President, with Jay
Holladay, W6EIJ, filling the remaining Vice
President slot. International Affairs Vice Presi-
dent Richard Baldwin, W1RU, Secretary David
Sumner, KIZZ, and Treasurer James K.

McCobb, K1LLU, were reelected to their respec-
tive posts. Each officer will serve a two-vear
term.

Larry E. Price, W4R4, has served as ARRL
Vice President since 1980. He was Southeastern
Division Vice Birector in 1972 and Director from
1972 to 1979. Larry brings to the post a wealth
of experience gained as a member of the Manage-
ment and Finance and Membership Affairs
Commitiees, and as chairman of the former
Legal and Regulatory Committee,

Larry is Chairman, Finance and Law Depart-
ment, Georgia Southern College in Statesboro,
Georgia, 2 position he has held since 1966, He
holds BSEE, MBA and PhD degrees. Licensed
in 1951, Larry is a past president and vice presi-
dent of the University of Arkansas Radio Club,
and past faculty sponsor and secretary of the
Ceorgia Southern College Radio Club, He has
held several call signs, but is best known as
W4DQD and (since 1976) WARA. He resides in
Statesboro with his wife, Barbara.

Leonard M. Nethanson, W8RC, new First
Vice President, has served as ARRL Great Lakes
Division Director since 1980, and as an Executive
Committee member since 1983, Licensed since
1948, Len is past president and director of the
Detroit Amateur Radio Association and the Oak
Park Amateur Radio Club, He is an attorney and
elecirical engineer, and a member of the State
Bar of Michigan, Vice President Nathanson is
an avid marathon runper, and resides in
Southfield, Michigan, with his wife, Becky.

Garfield A. Anderson, K8GA, has served as
a Vice President since being elected to the posi-
tion in 1982. He was Dakota Division Director
for the period 1976-1982, and Vice Director in
1975,

First licensed in 1926, Gar enjoys computer
and satellite uperauons, and has held numerous
volunteer positions in focal Amateur Radio
clubs. A graduate of the University of Min-
nesota, he was employed by North West Belt
Telephone for 40 years unti! his retirement in
1977, Gar resides in Edina, Minnesota, with his
wife, Dorathe,

"Daeputy Manager, Membership Services, ARRL

" RL ! Supporz‘s Volunteer Exam Cost Recovery
(-Meter Band Actions — Fast and Furmus

310-2390 MHz Baitle Heat,s' Up
& -WARC Bands Petitions — Actz‘an Now.’

Profiles of New ARRL Leadershlp Team

Conducted By Richard K. Palm,* K1CE

The ARRL Board of Directors and invited participants, First Annual Meeting, Hartford, .-

Caonnecticut, March 26-27, 1984.

ARRL President Larry E. Price, W4RA

Jay A. Holleday, WSEJJ, has served as ARRL
Southwestern Division Director since 1978. He
was Vice Director from 1975 to 1978. Jay served
as a member of the League’s Executive Commit-
tee in 1982, the Long-Range Planning Commit-
tee from 1979 to 1982, and the Plans and Pro-
grams Committee from 1979 to 1982, He was
Board Liaison to the League’s VHE/UHF Ad-
visory Committee from 1979 to 1982,

Vice President Holladay has served as direc-
tor and trustee of the Jet Propulsion Labaratory
Amateur Radio Club station, W6VIO. He is past
president, treasurer and bulletin editor for the
Southern California DX Club. Active on the air
since being licensed in 1950, Jay holds DXCC
Honor Roll, 5-band DXCC, S-band WAS and

WAS via OSCAR. He is a professional member
of the technical staff, Jet Propuision Laboratory.

Richard L. Baldwin, W1RU, has served as In-
ternational Affairs Vice President and [ARU
President since 1982, He was ARRL Secretary
and General Manager from 1975 until his retire-
ment in 1982, He served as LARU Secretary for
the period 1976-1982.

Dick has been a radio amateur since 1934, He
attended Bates College before joining the Navy.
He served for five years in the Pacific fleet during
World War I1. After the war, he earned an MS
in Physics.

During his tenure as Assistant Ceneral
Manager and later as General Manager, Dick was
a driving force in the Hq. preparations for
WARC-79. He enjoys sailing and life on the
Maine seacoast, residing in Bremien with his wife,
Phyllis.,

David Sumner, K1ZZ, has served as ARRL
Secretary and General Manager since 1982,
Before that, he was Assistant General Manager,
beginning in 1976. Dave’s fuli-time employment
with ARRL began in 1972, after service to the
organization in several volunteer posts. He was
deeply involved with ARRL/IARU WARC-79
preparatory effarts, An active contester, CW
enthusjast and antenna farmer, Dave resides in
South Windsor with his wife, Linda, KA1ZD,
and daughter, Deryn.

James E. McCobb, Jr., K1LLU, continues as
AKRL Treasurer, a post he has held since 1980.
Along with a BS in Accounting, Treasurer
MeCobb has amassed more than 12 years of
banking experience.

New Division Directors

Fried Heyn, WASWZO, is the new ARRIL.
Southwestern Division Director, replacing Jay
Holladay, W6EL], new ARRL Vice President.
Fried had served as the division’s Vice Director
since 1983, He has held other ARRL {idsts, in-
cluding Section Communications Manager and
Assistant Director. He holds DXCC=5-band
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WAS, BPL and Public Service Honor Roll
awards. Fried is active in AMSAT, AMRAD,
HANDI-HAMS, MARS and SWOT. He is a
member of the Southern California DX Club,
the Tucson Packet Radio and the Los Angeles
Area Council ARC, and is an ARRL Life
Member. He resides in Costa Mesa, California,
with his wife, Orange Section Manager Sandra
Mae Heyn, WAGWZIN,

Cieorge 8. Wilson, 11I, W4OYI, is the new
ARRL Great Lakes Division Director, having
replaced Len Nathanson, WERC, upon Len’s ac-
ceptance of the position of Vice President.
Cieorge has served as Vice Director of the Divi-
sion since 1982, He has been continuously ac-
tive in Amateur Radio since the age of 16.
Ceorge has served as Kentucky Section Emergen-
¢y Coordinator and Section Communications
Manager, An attorney, George holds DXCC and
is a member of the Al Operator Club.

PETITION FILED FOR 18- and 24-MHz
ACCESS

Five amateurs have filed a joint petition for rule
making with the FCC requesting early Amateur
Radio access to the new WARC 18- and 24-MHz
bands, Stuart Cowan, W2LX, Doug DeMaw,
WIFB/8, Robert Haviland, W4MB, William
Orr, WESAL, and A, Prose Walker, W4BW, all
requested FCC. to open the two bands to allow
Al Morse code privileges across each entire seg-
ment: 18.068-18.168 and 24.890-24.990 MHz.
The petitioners proposed A3 phone subbands at
18.118-18.168 and 24.940-24.9%0 MHz.

The 1§- and 24-MHz bands were allocated to
the Amateur Radio Service on an exclusive hasis,
subject to the satisfactory transfer of present

. Fixed Service stations to other spectrum portions,

at WARC-79. Last month, we reported on an
ARRL request for 24-MHz access based on the
League’s contention that a degree of reaccom-
maodation of fixed stations had occurred to the
point where amateur access ¢ould now be
justified.

'The joint petition proposed a limitation, to be
incorporated in Part 97, that states ‘‘for the
period the bands are jointly allocated, Amateur
stations shall take necessary measures to avoid
harmful interference to stations in the Fixed Ser-
vice.” 'The petitioners gave background on
WARC-79 decisions at 18 and 24 MHz, the
FCC's decisions implementing the bands, and
other administrations” implementation efforts.
Each petitioner holds an Experimental license
with FCC authorization for special research on
these bands. They cited improved communica-
tion reliability potential in disaster conditions as
fustification for an immediate FCC allocation.
Another factor is the perception that there is no
appreciable equipment “‘pool,”” or operator
familiarity with the bands, areas that could be
improved upon with an immediate FCC alloca-
tion. Finally, they suggested that an early open-
ing of the two bands would reduce interference
and congestion on the other HF bands.

Concerning their mode proposals, the peti-
tioners characterized code as 4 ‘*‘superior
operating mode under extremely poor condi-
tions”* that must be included in the allocation.
For voice (A3), they suggested that it is a faster
communaications mode in emergency conditions
under medium- and strong-signal conditions.

The petitioners further suggested that ‘‘nor-
mal Amateur Service power is reasonable. It is
submitted that noninterference operation by the
Amateur Service on the 18 and 24.9 MHz bands
is feasible. [t is also submitted that the benefits
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to the Amateur Service, and, in particular, to
capability under emergency conditions, justifies
carly affirmative action,” the petitioners
concluded.

The FCC has assigned RM-4781 to the
petition.

ARRL SUPPORTS VOLUNTEER
EXAM COST RECOVERY

ARRL filed comments with FCC on April 16
supporting rule amendment proposals to allow
reimbursement of out-of-pocket expenses in-
curred by both Volunteer Examiners and
Volunteer Examiner Coordinators. The pro-
posals are contained in the Notice of Proposed
Rule Making in PR Docket 84-265, reported in
last month’s Happenings, ks purpose is to im-~
plement recent Communications Act amend-
ments authorizing the Commission to provide for
cost recovery in the Volunteer Examiner
Program.

1n support of its position, ARRL stated that
the rule changes proposed in the Nofice simply
implement Congressional mandates contained in
the Federal Communications Commission
Authorization Act of 1983, a measure supported
by the amateur community generally, The
League recited a portion of Senator Goldwater’s
statement to the floor of the Senate at the time
he introduced the legislation, which strongly sup-
ported cost vecovery provision along the lines
suggested in the Notice. The League also noted
FCC Chairman Fowler’s reply to a Goldwater
letter wherein the chairman stated the Commis-
sion’s belief that “the legislation you propose
may also be the most effective means of insuring
that volunteers do not incur inordinate out-of-
pocket expenses.” ARRL added, *‘for the
volunteer examination program to be con-
tinuously sustained, the proposed method of
reimbursement of prudently incurred out-of-
pocket expenses is necessary.”

The League said the fact that the Notice does
not specify how the cost reimbursement amount
is to he divided among volunteer ¢xaminer coor-
dinators and the volunteer examiners is desirable.
ARRL said a more appropriate forum for this
issue is in the VEC’s proposal to FCC for VEC
appointment, reasoning that there may not be
any significant VE expenses, depending on the
VEC’s game plan, The VEC will undoubtedly
incur the vast majority of expenses — printing,
assembling, distributing, recovering and process-
ing of large numbers of exams. The League urged
that the FCC decision in this proceeding reiterate
its interpretation that it is 2 matter between the
VEC and its VEs how, if at all, the cost reim-
bursement amount is to be apporiioned and
collected.

ARRL concluded by requesting quick action
in adopting the new rules so the Volunteer Bx-
aminer Program can quickly fill the present
dearth of exam opportunities.

FCC DISMISSES 160-METER
PETITIONS

In an Order teleased April 18, 1984, the Com-
mission dismissed three petitions for rule making
on the 160-meter band. A January 11, 1984 peti-
tion filed by Joseph Subich, ADSI, requested
that all frequency and power restrictions be
removed from the 1900-2000 MHz band in-
asmuch as Canada no longer operates a Loran
A system in that band, The petition further re-
quested that the subband 1800 to 1875 kHz be
designated as an exclusive radiotelegraph
subband.

Gary Carl Mitchell, KH8AC, filed a petition
in January requesting that the subband 1800 to
1825 kHz be reserved exclusively for
radiotelegraphy. ‘The ARRL filed a petition on
February 2 requesting elimination of the frequen-
cy and power restrictions from the 1900-2000
kHz segment in light of the cessation of Loran
A operations by Canada.

The Commission said the two requests for
deletion of the frequency and power restrictions
for the 160-meter band are moot since FCC has
already taken the action, by Order dated March
22, 1984 (see Happenings, May 1984 QST).

Subich stated that establishing a CW-only sub-
band at 1800-1875 kHz would eliminate in-
terference to foreign stations with much weaker
signals operating between 1825-1855 kHz from
relatively high powered domestic SS5B stations
transmitting voice communications. Mitchell said
many new SSB operators are coming from the
75-meter band to the 160-meter band, and that
“‘intentional interference” and *‘jamming’’
caused by SSB operators suggests a CW-oiily
subband at 1800-1825 to insulate CW operators
interested in long-distance communications.
Mitchell also requested FCC rule amendments
setting up ‘DX Windows" at 1825-1830,
1850-1855 and 1910-1915 kHz, where U.8.
operation would be prohibited as a courtesy.

The Commission responded to these reqguests
by recounting a December 7, 1981 Order that
dismissed a petition seeking telegraph-only emis-
sions at various segments at 160 meters. **The
grounds for dismissal were that some specialized
operations in that band, such as network or in-
ternational operations, might have to relocate to
new frequencies. Moreover, the Order noted that
establishment of telegraph-only subbands would
be an inflexible approach to the constantly
changing balance between telegraphy and
telephony operations,’” the Commission said.
Further, FCC said that additional subbands at
160 meters would add to its enforcement respon-
sibilities, and pose administrative burdens down
the road if further rule makings were necessary
to redefine the subbands. FCC had endorsed
voluntary band planning at 160 meters, as it pro-
vides more flexibility and responsiveness to the
needs of the amateur community.

Concerning allegations of S5B-caused in-
terference contained in the petitions of Subich
and Mitchell, the Commission said all operators
inust cooperate in the use of assigned frequen-
cies and that this applies even when different
modes of emission are used.

FCC said the reasons discussed in the 1981
Order are still valid and apply squally to the
present petitions.

ARRL FOUNDATION CHARTS
PROGRESS ON SCHOLARSHI?,
SATELLITE MATTERS

'The Board of Directors of the ARRL Founda-
tion met in annual session March 28, 1984, in
Hartford, Connecticut. With ARRL Foundation
President Robert York Chapman, WIQV, in the
Chair, the Board considered a number of impor-
tant issues relating to fund-raising efforts and
programs. The ARRL Scholarship Honoring
Senator Barry Goldwater is meeting with con-
siderable interest in the amateur community.
Donations continue to pour in to the Founda-
tion coffers in support of this program in honor
of one of America's great amateurs and coun-
trymen. The initial award is scheduled for the
19841985 academic year.

The Foundation Board discussed its successes



ARRL Foundation Directors meet at ARRL
Headquarters in March.

New ARBL First Vice Prasident Leonard
Nathanson, W8RC (left), presents his check
for the ARRL Scholarship Fund honaring
Senator Goldwater to ARRL Foundation Presi-
dent Robert York Chapman, W1QV, at the
ARRL March Board Meeting in Hartford.

in 1983, with satellite support a keynote. The
Board disbursed $30,000 to AMSAT in 1983 in
support of the amateur space program.

The Board considered a proposal for funding
from the Courage HANDI-HAM System, the
organization of physically handicapped hams,
and ham radio students. The matter will be
referred to the ARRL Board of Directors before
action will be taken by the Foundation.

Contributions continue to roll in to the Vig
Clark Memorial Fund, testimony to the friend-
ships Vic made all over the world in his 50 years
as a radio amateur and a League volunteer.

Secretary Parker reviewed the work of the
Scholarship Committee in her position as Chair-
man. She noted the recipient of the first Paul
and Helen L, Grauer Scholarship, Miss Pamela
Sue Hayward, WBAMUS.

RADIOLOCATION INTEREST FILES
PARTIAL OPPOSITION TO LEAGUE
160-METER RTTY PETITION

Racal-Decca Survey, Inc., a radiolocation ser-
vice company, filed comments with FCC in par-
tial opposition to the ARRL's request for Fi
emissions across the amateur 160-meter band,
The April 2, 1984 comment specifically urged the
Commission, if it decides to act favorably on the
ARRL request, to allow F1 emissions below 1900
kHz only. For background on the League peti-
tion, see Happenings, May 1984 (ST,

Racai questions allowing new F1 operations
in the upper half of the band, 1900-2000 kHz,
because **new radiolocation operations will be
moving into that band shortly.” ARRL had said
that protection of Loran A systems was no longer
necessary at 1900-2000 kHz because of the cessa-
tion of Canadian operations. Racal anticipates
that a rule making will implement the WARC
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allotment to Radiolocation at 1900-2000 kiz
shortly, Racal said, ‘“The existing radiolocation
spectrum below 1800 kHz is overcrowded and
inadequate as things now stand; but when
radiolocation is displaced to make room for AM
broadcasting, the 1900-2000 kHz band will
become absolutely critical to meeting the impor-
tant national needs served by radiolocation
operations,”” Racal anticipates that it will have
to move many, if not most, of its existing opera-
tions from the 1605-1300 kHz band to 1900-2000
kHz.

In conclusion, Racal said *it would be
undesirable to encourage investment in Amatsur
Radio equipment for a new kind of emission in
that band ... Rather, such investment should
be concentrated on equipment which operates in
bands where amateur operation will be more long
term.” Part of Racal’s conclusion is that
‘“Amateur operations are incompatible with
radiolocation, where a high level of reliability
is required. Whether Amateur operations involve
AM or FM emission has littie or no effect on
that incompatibility.’*

ARRL has filed its response, noting that
Racal’s presumption about the reallocation of
1900-2009 kHz is unwarranted. See Happenings
next month,

ARRL ATTACKS ¥CC 2310-2390 MHz
GAME PLAN

On April 9, ARRL filed comments in PR Docket
84-186, the Commission’s proposal to assign
flight test telemetry operations at 2310-2390
MHz, excluding Amateur Radio. The League
comments fall cn the heels of its bid for recon-
sideration of the part of the Second Report and
Order in the WARC implementation procesding
wherein FCC removed amateur access at
2310-2390 MHz. FCC claims the decision was
made to protect new asronautical flight test
operations from possible interference. ARRL
replied that the exclusive posture of FCC’s deci-
sion was overkill, and that geographical sharing,
with amateurs secondary to flight test operations,

was feasible (see Happenings, April 987},

ARRL reiterated its contention that it is unable
to find any evidence that geographical sharing
inn the band is impossible. ““There was nothing
n any of the WARC preparatory proceedings,
nothing in the United States proposals to
WARC-79 and nothing in the WARC-79 Final
Acts which required that the secondary amateur
use be discontinued,”” ARRL said. In fact, the
final U.S. proposals to WARC-79 stated that
Amateur Radio occupancy would continue, the
League indicated.

The League noted that its intent was not to
elevate the status of 2310-2390 MHz amateur
use, or to infringe on the primary use by
aeronautical flight test operations or by Govern-
ment Radiclocations stations, the coprimary ser-
vices, ARRL firmly agrees that safety is of para-
mount concern in any flight test operation, but
feels that flight tests dare conducted in well-
defined areas of the country and that a
geographical basis for sharing appears to exist.
The Aerospace and Flight Test Radio Coor-
dinating Council would be capable of working
with the League to establish an appropriate fre-
quency sharing plan.

In excluding amateurs from the band, the
Leapue said, the Commission has viotated a basic
principle of spectrum management: the Commis-
sion placed on an existing oceupant, the Amateur
Radio Service, the burden of proof of com-
patibility with 2 new occupant. Instead, the FCC
should have favored continued, yet coordinated,
secondary amateur operation unless and until it
is shown that such use is not possible. ARRL
concluded by requesting FCC to maintain
amateur secondary status at 2310-2390 MHz
based on frequency coordination efforts between,
ARRL and AFTRCC,

SM APPOINTMENT

In the Los Angeles Section, John V. Walsh,
N6UK, has been appointed to complete the term
{until September 30, 1985) of Stan 3. Broki,
N2Y(Q (resigned). ]
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Washington Walloes:

Novice Rules Roundup

1f you’re hitting the books, getting ready for the
big day when you’ll take your Novice test, or if
you've just passed through this first gate into cur
great avocation, thig is just for you. The follow-
ing discussion will help vou in vour quest for
understanding the basic rules of Amateur Radio.
Mot only will this undersianding hefp you pass
your Novice exam, it’ll come in handy when you
light up vour transmitter dials for the first time!l

Q. Why is there Amateur Radio?

A Etch the following bases and purposes in your
memeory bank: (F) Amateur Radio is vafuable to
the public as a voluntary noncommercial com-
munications service, especially during emergen-
cies. (2) Hams must strive to advance the radio
art, something we've been doing since radio com-
munication began. {3} We are encouraged to bet-
ter our skills of communications and technical
esperimentation. (4) Hams are a growing pool
of trained operators, tachnicians and electronics
experts, making us a national resource. (5) We're
in a unique position to enhance friendship among
peoples of the world — an awesome responsibili-
tyl (¥7.1).

Q. Whar frequency hands am I, a Novice,
allowed io use?

A. On the 80-meter band, you may use 3700-3750
kHz; on 40 meters, 7100-7150 kHz; 15 meters,
21.100-21.200 MHz; and 10 meters,
28,100-28.200 MHz. There’s no simple way of
remembering these bands except by rote
memorization. (97.7[e]).

Q. What types of signals may I transmit? May
I use a mike?

A. Novices must use Al international Morse
code only. Al is the technical “code’” name for
op-oft keying of the carrier {97.7el}.

Q. How much power may [ use?

A. All licensees operating in the Novice bands
are limited to 200-W peak envelope power out-
put (PEP) (57.67[d]}.

The Control Operator

Q. What's the difference beiween a station
licensee and the control operator?

A, The station licensee is the person whose name
appears on the Amateur Radio license to which a
fixed station is assigned. The station licensee is
responsible for the proper operation of the station.

‘The control operator is the person who per-
forms the control functions of the station. The
CO twiddles the knobs, spins the dials and blinks
the lights of the transmitter. in most cases, the
station licensee and the control operator are the
same person. Sometimes, though, a visiting ham
friend may operate your rig. In this case, you
may designate your friend the control operator.
Together, you share responsibility for the prop-
er operation of the station (97.79b]). If your
friend breaks a rule while operating your station,
you (as station licensee) could receive an FCC

*Deputy Manager, Membership Services, ARRL
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Notice of Violation or Notice of Radio Condi-
tions. Both of you will be held equally respon-
sible for the violation. The FCC presumes that
the station licensee is aiways the conirol operator
uniess there is some written station record
proving otherwise. Remember; Every amateur
station, when in operation, must have a control
operator.

Q. Do [ need to identify my transmissions?

A. Yes. Unidentified transmissions are pro-
hibited (97.123). Remember always to identify
your station with your call sign at least once every
10 minutes, and at the end of your QSO (con-
tact) (97.84[a]}.

Q. Do I have to make a note of my operations
in a station loghook?

A, There is no FCC Rule that requires you to
keep a log of your operations. Logging re-
quirements were eliminated by the FCC last year.
However, mast hams still keep records of their
operations as a sort of autobiography of their
activities. [t’s a matter of personal preference and

Conducted By Richard K. Palm,* K1CE

pride as to how detailed these records are made.

. What kind of eall sign will I receive from the
FCC?

A. Call signs are issued systematically and se-
quentiafly from blocks of call letters. The FCC
does not honor requests for specific call signs.
Novice class operators are issued call signs with
a two-letter prefix, & number representing your
atling address call sign district and a three-letter
suffix (KA1GQI, for example). The call sign is
assigned to the station, on the station license
(97.51). The FCC periodically puts out a public
notice listing the call signs most recently issued
50 @ person can *‘guesstimate’” what call letters
he or she might receive.

Q). What kinds of stations may I communicate
with?

A, You may communicate with other Amateur
Radio stations, You may also communicate for
¢ivil defense purposes with stations in other FCC
services and with U.S, government stations in
the Radio Amateur Civil Emergency Service, a
subservice of Amateur Radio.

You may communicate with any other station
that has been anthorized by the FCC to com-
municate with amateur stations {97.89[al).

Q. What do 1 do if I receive an FCC Notice of
Violation?

A. Simply send a written answer to the FCC of-
fice that sent you the notice within 10 days after
vou teceived it. If there’s a valid reason you can't
respond within this 10-day period {iltness, for ex-
ample), send your answer as soon as possible
with a brief explanation of the circumstances for
the delay.

Give a complete answer — (don’t refer to other
notices or letters. If the problem lies with an elec-
trical or physical condition of vour rig, tell the
FCC what you have done to correct it. If the
fault Hes with the operation, explain the steps
you have taken to make sure it doesn't happen
again (97.137). Failure to respond to FCC
MNotices of Violation has caused some amateurs
to lose their licenses!

Q). May I intentionally interfere with someone
else’s transmissions?

A. No. Intentional interference is strictly pro-
hibited (97.125).

Q. May I'say “‘mayday” on the air when there’s
no emergency?

A. No, False signals of any kind are strictly for-
bidden (97.121).

Q. May [ be paid for handling messages via
Amateur Radio?

A. No. Communications for hire are strictly pro-
hibited (97.152[al).

[Note: Cluestions appearing In this columnn ara typical of
those frequently asked of the FGG and other agencies.
Answers, prapared at ARRL Hq,, have been reviewed by
the FCC's Personal Radlo Branch for agreement with cur-
rent FCG interpretations and policy. Numbers in paren-
thesas refer to specific sections of the FGG rules.| #iEEZ



How’'s DX?

Operating Overseas — A Brief Tutorial

[Editor’s Note: By reviewing and expanding the
files, ARRL Hyg. has recently improved to a great
extent its assistance to U.S, and Canadian
amateurs who would like to operate overseas.
The following is based on the information pro-
vided by Haq.]

Do you need a permit io aperate in a country
with which the United States holds a reciprocal-
operating agreement?

Yes, you do, except in the case of Canada. The
existence of such an agreement relieves you only
from taking an examination for a license and
minimizes the paperwork necessary for a permit.

Where do you apply for a permit, and how?

Send a business-size s.a.5.e. to the ARRL
Membership Services Department and let them
know which country you're planning to visit,
You'll be sent instructions on how to apply and
(if available) an application form. If sufficient
up-to-date information isn’t on hand, you will
at least receive the address of the licensing ad-
ministration or the national Amateur Radio
society of the country from which information
can be obtained. The general ground rules in-
clude writing a letter of request for a permit. This
should include the purpose of your trip, dates
and places of your stay, passport information
and the equipment you intend to use. You should
also attach a copy of your FCC license and, in
some cases, a letter attesting to your character
signed by your local chief of police (or
equivalent). If a certified copy of your license
is required, a notary public should be able to pro-
vide you with one if he can compare a photocopy
with your original (and is given the phone
number of the FCC, 717-337-1212, for Con-
sumer Assistance to obtain confirmation of the
validity of the license). If you’re a League
member and the foreign administration
concerned honors this, you may request Hq. to
write the appropriate administration attesting to
your membership and license. Be sure to provide
Hq. with a photocopy of your license and an
5.8.5.C.

How is an application fee paid for?
Some administrations charge for permits. It

USSR CALL SIGN REFORM

The February 19, 1984 issue of Soveiskiy Patrio? con-
tained a fairly comprehensive explanation of the new
call sign procedure for Soviet Amatenr Radio
operators. Several modifications were introduced to in-
crease the reserve of calls and to enhance the
possibilities of identifying the popular oblasts, krays
and republics. The article by K, Ivanov, Chief, State
Telecommunication Inspectorate, Ministry of Com-
imunications of the USSR, was brought to our atten-
tion with a translation by W4KM (tox Dex?).

A Boviet call sign can be cornprised of two letters and
a numeral followed by two or three letters. The first
[etter will always be an R or U. The second letter will
now definitely indicate which republic is being operated
from: A, N, V, W and Z will represent RSFSR (which
traditionally has been UA1, 2, 3,4, 6,9, @) B, T and
Y, Ukraine (now UBS); C, Byelorussia {UC2); D,
Azerbaijan (UD6); F, Georgia (UF6); G, Armenia

*18620 W 234 St Homestead, FL 33031

is best to send a bank check drawn on a bank
that does business in the country concerned, Or
draw a postal money order, unless otherwise in-
structed. Personal checks are rarely accepted in
foreign countries.

Is [t possible to apply on short notice, less than
one month in advance of my projected trip?

You may be taking a chance. But if you do,
and if you enclose a fee (or if you're sure there
is no charge), you should furnish your address
in the host country where you would like your
permit, if granted, to be mailed. If you're not
sure whether or not a fec is charged, you should
promise to pay any charge when you pick up the
permit upon arrival in that country.

P've applied well in advance, but haven’t received
a permit, What to do?

Write to or call the administration. If vou
prefer calling but do not have their telephone
number, call their embassy or consulate in the
United States and vou will be furnished the
aumber.

I don’t have a permit, but want fo toke a
transceiver into a foreign country.

In the case of most couniries, you cannot take
in such equipment without a license or permit.
If you’ve already applied for the permit and ex-
pect to pick it up on arrival in the country, show
the customs officer a copy of your application.
If you intend to apply for a permit later or are
just carrying the equipment before or after
operating in some other country, show vour FCC
license (and permit of the other country). This
will help you justify carrying communication
equipment for a lawful act. It is quite likely,
however, that your gear will be held at customs
until you obtain a permit or are leaving the coun-
try. Do not try to take in any equipment secretly.

I'd like to operate *‘on the way*” (ship or plane).
How can I do this?

ARRL Hgq. can furnish vou information on
how to conduct international maritime mobile
operation. If your ship isn't of U.S. registry, let
ARRL know the nationality. You'll need a

(UGE), H, Turkoman (UH®); I, Uzbek (LI8): J,
Tadzhik (UJ8); L, Kazakh (ULT); M, Kirghiz (UM8);
O, Moldavia (UOS); P, Lithuania (UP2); Q, Latvia
(UQ2), B, Estonia (UK2); B, K, S, U and X are not
used. The number remains the same for the RSFSR,
but in the other republics it will have no significance.

The third letter (the one following the numeral) will
indicate the oblast, in combination with the number for
the RSFSR. But, for the other republics, this third
letter, in combination with the second letter of the call,
will indicate the oblast. The fourth letter may be any
letter except WXYZ, and will be for club calis in the
republics (not the RSFSR). The fifth etter may be
anything, or may be absent.

All eollective stations (calls beginning with UK) will
be replaced by others identifying the union republic,
Collectives will be issued six-character calls with the
prefix UZ in the RSFSR, and with the regular republic
prefix in the other republics. The distinction between
tndividual and collective ones will appear 2t the end of
the suffix, Individual stations will be assigned thres-
letter suffixes ending in AA to VZ; collectives will be
assigned suffixes ending in WA to ZZ.

Conducted By Ellen White,* W1YL/4

reciprocal-operating permit before you seek the
captain’s permission. Commercial passenger air-
craft transmission isn’t allowed,

Iz ARRL’s information accurate and up-to-date?

In the case of countries that normaily license
foreign amateurs, ARRL contacts the ad-
ministrations (or the sister societies) at least every
other year to confirm the information on file,
Various DX news sources are followed closely
to ascertain the current situation on licensing.
It isn’t possible to be 100% up-to-date, but Hg.
does try.

How do 1 find answers to other questions?

ARRL’s Membership Services Department has
a list of countries with which the United States
shares reciprocal-operating and/or third-party-
traffic agreements. Additionally, you can obtain
a [ist of amateur frequencies and subbands out-
side of the United States. For any information
request, please enclose a return stamped-and-
addressed envelope and ask either specific ques-
tions or for a copy of the general information
package.

There are cautions to keep in mind, of course.
Inquiries about regulatory matters (privileges,
etc.) should be addressed to the administration
concerned. Queries about purely amateur mat-
ters (repeaters, local clubs, etc.) should go to the
national Amateur Radio society. Subjects of
general matters (importing a general-coverage
receiver, the limit of territorial waters, ete.},
should go to the embassy or consulate here in
the United States.

While signing an FCC call /MM, /AM or /VE
{Canada), you must cbserve the FCC-authorized
portions that are parts of the amateur frequen-
cies of the Region concerned. You must never
use the 50-MHz band while cruising the Mediter-
raneai, operate on 24 MHz before FCC releases
the band to U.S. licensees, work SSB on 14.110,
etc. But, this does not apply when you are
authorized by a foreign administration (except
Canada) to sign a portable FCC call, such as
WIAW/D2A or G4/WIAW. You are then only
bound by the rules and regulations of the host
country.

Have a good trip!

It will all “come out in the wash,” but it is interesting
to abserve that once the calls have been adjusted to con-
form to the new system, hams may elect to keep their
calls even when they **upgrade,’” When hams move
from one oblast to anather, however, call changes (in-
dicating as they will now do 2 pretty specific area) will
become mandatory. These *‘changed” calls should have
begun making iheir appearance this past May Day.

FHRENCH POLYNESIA VACATION/
TIURAI CONTEST

WBGGFJ whets the appetite with his flyer on two weeks
in Tahiti, 2 Special Amateur Radio Charter, leaving Los
Angeles July 8. At a modest all-inclusive cost, this trip
should leave most participants confirmed Scuth Pacific
expatriates. 1f you’ve the time and modest wherewithal,
call Ross Forbes, WB6GFI/FOSFB, pronto at
415-948-5193, .

Ross faithfully reminds one and all of the week-long
‘Tahitian Amateur Radio operatin; event, coinciding
with French Bastille Day activities. Sponsored by
CORA, The Radio Club of French Polynesi, it begins
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Q0ODZ July 14 and ends 2359Z July 21. All who work
thres stations in French Polynesia on at least two dif-
ferent bands will qualify for this year’s certificate; you
may contact the same station on a different band, Fre-
quencies to check include 28.6, 21.3, 14.240, (4,180,
14.110, 7.09 (listening there and on 7.25) and 3.8, There
is a 12 IRC fee for the beautiful certificate. A trophy
will also be awarded to continentai high scorers, Last
year’s winners included EA4BVE, KASGRP, FKSEH
and TOBFB. Complets log information goes to Special
Tiurai *84 Competition, CORA, B.P. 5006, Pirae,
giand of Tahiti, French Polynesia, South Pacific
AN

CLIPPERTON

The weekly newsletters have tully covered the 1984
Clipperton [sland DXpedition, which ended so disap-
pointingly o March 18, The chartered ship broke down
and became becalmed, leaving the group without
transportation. After days of attempting alternative ar-
rangements, the crew had to return to their home bases.
‘We share their disappointment, and all want to go on
record as thanking them for the noble try, Thanks to
WESZN, NTNG, WeTPH, KKé6X, DJ9ZB, F6GXB,
E9LX, FOSIW, N6BLN, FOSGW, FOSHL, W60DAT
and W6RGG. Additional kudos to WESZN for the
deluge of information received during the critical weeks
just ahead of the planned foray.

THE CIRCUIT

[1 Like father, like son: In looking over the March
Honor Roll listings, N4IR was reminded of what may
be a ene-of-a-kind situation on the Honor Roll. In any
event, certainly worthy of our attention! Right at the
313/329 level is W4JD (father), and right behind at
312/328 is AB4H (son). Dad, Forrest, is a ham of 60 +
years, and remains active and enthusiastic. Obviously,
fre has passed on a great tradition to son Fritz. The
Kingsport, Tennesses, hams are understandably proud
to know and be associated with these two fine hams.

(1 Korea: HL9IT (N2AEW) is located on a mountain-
top and works the pileups on 21.030, 21.270-300 almost
daily from 2300 to (02002, Jeff also works stateside on
14.290 around 1500 to 1800Z. Cards can go via
N2ZAEW, the HLY Bureau or direct to Jeff Thomas,
275 Signal Co., APO San Francisco 96301, Other ac-
tive locals are HLIAPR and HL2ADE. Check Satur-
days 0200-04002..

71 HARTS Activity Weekend: June 2-3, 07T00Z Satur-
day to 0700 Sunday. VS6 stations will be activated all
bands/modes, including Oscar 10, Good hunting for
credits toward the three Hong Kong Amateur Radio
Transmitting Society popular awards (info via Box 541,
Hong Eong).

1 AP2MQ: Mansoor notes that cards with U.$. cur-
rency do not normally reach him without being in-
tercepted before their ultimate destination. He says 3
IRCs are the only way to prepay return cards. KFRK
wonders about the feasibility of a list of countries that
do permit money to come in, A more careful way would
be to assume no greenbacks, fellows. Send return
postage equivalents (IRCs, stamps) only.

7 BVI: Former ARRL Prexy VP2ZVI, now President
of the British Virgin islands Radio League, notes that
the address of the BVI Bureau is Box 653, Road Town,
Tartola, BVI.

[7 PISUISA: Several years ago, W1CDC/VP2MM and
WALZSW made history with the first contacts from
Sint Maarten via the then newly launched OSCAR 8.
Many contacts were also made via OSCAR 7, HF, and
6 and 2. DXpeditions such as this one involved the
movement of 14 pieces of baggage using conventional
ajr carriers, oigh an impossibility today. Catch
WICDC/VP2MM on CW, early mornings.

] Help! EAZMXO needs routings for CEGDX (Juns
£2), IBABW, FM7CX, 912ZLG (1983}, J28BAG {CQWW
1983), 6YSAM (May 1983), N4LJ/KX6 (Oct. 1983) and
ASXDD (Oct. 1981). NW6L needs YUSMC Sept. 1961
info and any info on whether anyone picked up
W2OTN's longtime Q5L assistance service, W1WAI
is looking for YPSSMX (Jan. 1982).

121 USGQS: A new service permitting cards to UUSA {no
pustage or addresses needed) ix being heralded by
KM7Z. Info from Box 814, Mulino, OR 97042, tel.
$03-829-6797.

2] DXCC Accreditation Criteria: Appearing herein,
this text verbalizes long-standing practice at the DXCC
desk. Check it; it makes good common sense.

i1 286 KAIERN had hoped to operate from mid-
April to mid-May /756, If you worked Ron, QSL to
his home call.

"] FV6PAX: During June, the amateurs of Calvados
will man this special-events station, which celebrates
the é%tfl‘aoanniversary of the Normandy landing. Q5L
via .

1 KG4DX: Cards for this station go to Bill Crews,
WB2CPV, Box 43399, Jacksonville, FL 32203,

i) Faroe Island: From June 18-28, OZIFFG, OZ5DL,
OZ5UR and OZ8AE will gperate with their calls /OY.
CW spots: 1837 3510 7010 14,015 21,015 28,015 (new
bands experimentation will take place on
10,100-10,109, 18,070 and 14,500); SSB: 3645 3795
045 7070 14,210 21,210 and 28,510, RTTY is a
possibility, B3

QL Corner

Administered By Joan Hushin, KA1FO

The ARRL DX (QSL Burean System
(Incoming)

Within the 1).S. and Canada, the ARRL DX QSL
Bureau System is made up of call area bureaus that act
as central clearinghouses for QSLs arriving from
foreign countries. These *‘incoming’ bureaus are
staffed by volunteer workers. The service is free, and
ARRL membership is not required.

How it Works

Most countries have “*outgoing” QSL bureaus that
operate in much the same manner as the ARRL-
Membership QOverseas QSL Service, Members send
cards to their outgoing burean, where they are pack
aged and shipped to the appropriate countries.

A majority of the DX QSLs are shipped directly to
the individual incomting bureaus, where volunteer
workers sort the incoming QSLs by the flrst letter of
the call sigh suffix, One individual may be assigned the
responsibility of handling from one to three letters of
the alphabet.

For detailed information on the operation of the
bureau serving your district, please send an s.a.s.e. for
a prampt reply.
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When are the bands open? These charts predict this month’s average propagation conditions for high-frequency circuits between the U.8. and

various overseas points. One chart for East Coast to West Coast is also include

d. On 10 percent of the days of the month, the highest frequency

propagated will be at least as high as the uppermost curve (highest possible frequency, or hpf). On 50 percent of the days of the month, it will be
at least as high as the middle curve (maximum usable frequency, or muf). On 80 percent ot the days of the month, it wilt be at least as high as the
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Claiming your QSLs

1) Send a 5- x 7¥-in .a.5.e. to the bureau serving
vour district.

2) Neatly print your call sign in the upper left-hand
corner of the envelope,

3) A preferred way to send envelopes is to affix a
20-cent stamp. If you expect to recsive more than oz
of cards, please affix postage zccordingly,

4) When requesting any information from the
bureau serving your district, always include an s.a.5.¢.
{or a prompt reply,

Some incoming bureaus sell envelopes or postage
«redits in addition to the normal handling of s.a.5.2.%s.
They provide the proper envelope and postage wpon
prepayment of 2 certain fee. The different stages of
presorting and sorting cards take time. A period of six
to eight months, or longer, may take place before you
receive your cards,

Helptul Hints

Good cooperation between the DXer and the hureau
is important to ensure a smooth flow of cards.
Remember that the people who work in the area
bureaus are volunteers. They are providing vou a
valnable service. With that thought in mind, please pay
close attention to the following DOs and DON’Ts.

DOs

Do keep self-addressed $- % 74-in envelopes on file
at your bureau, with your call in the upper-left corner,
and affix af least one unit of First Class postage,

Do send the bureau cnough postage to cover
envelopes on file and enough to take care of possible
pastage-rate increases,

Do respond quickly to any bureau request for
envelopes, stamps or money. Unclaimed card backlogs
is the burean’s biggest problem.

Do notify the burgau of your new call as you
upgrade. Please send envelopes with new call, in addi-
tion to envelopes with old call. Please put only one call
oo an envelope.

Do include an s.2.5.¢. with any information request
to the bureau,

Do notify the bureau in writing it you don't want
your cards.

3o be appreciative of the fine efforts of these
volunieers,

DON'Ts

Daon'’t expect DX cards to arrive for several months
after the QSQ. Overseas delivery is very slow. Many
cﬁds coming from overseas bureaus are over a year
old.

Den’t send your outgeing DX cards to this bureau
(see ‘*ARRL-Membership Overseas QSL Service’” in
this eolumn in March 1984 QST.}

Don’t send envelopes to your **portable™ bureay,
For exampie, WAISQRB/2 sends envelopes to the W1
burean, rof the W2 bureau.

ARRL DX QSL BUREAU SYSTEM

First Call Area: all calls* — Hampden County Radio
Association, Box 216, Forest Park Station,
Springfield, MA 01108,

Second Call Area: alb calls* — NJDXA, P.O, Box
599, Morris Plains, NJ 079350.

Third Call Area; all calls* — Leon Lapkiewicz,
K3GM, P.O. Box 6238, Philadelphia, PA 19136,

Fourth C'al] Area: single-letter prefizes — Mecklen-
burg ARS, P.O. Box DX, Charlotte, NC 28220.

Fourth Call Area: two-letter prefixes — Sterling Park
Amaleuro Radio Club, Call Box 599, Sterling Park, VA
22170,

Fifth Call Area: all ealls* — ARRL W5 QSL Burean,
P.O. Box 44246, Oklahoma Chty, OK 73144,

Sixth Call Area: all calls* — ARRL Sixth (6th)
District DX QSL Bureau, P, O. Box 1460, Sun Valley,
CA 91352,

Seventh Call Area: all.calls — Willamette Valley DX
Club, Inc., P. O. Box 553, Portland, OR 57207,

Bighth Call Area: all calls — Columbus Amateur
Radio Assn., Radio Room, 280 E. Broad St.,
Columbus, OH 43215.

Ninth Call Area: all calls* — Northern Illinois DX
Assn., Box 519, Elmhurst, IL 60126.

Zero Call Area: all calls* — ‘Wé QSL Bureau, Ak-
Sar-Ben Radio Club, P.0), Box 291, Omaha, NE 68101,

Puerto Rico: all calls* — Radio Club de Puerto Rico,
P.0. Box 1061, San Juan, PR 00902,

1,5, Virgin Islands: all calls — Virgin Islands ARC,
GPO Box 11360, Charlotte Amalie, St. Thomas 00801,

Canal Zone: all calls = LPRA, PO, Box 9A-175
Panama 94, Republic of Panama,

Hawaiian Islands: all calls* -— John H, Oka,
KHSDQ, P.O. Box 101, Aiea, Qahu, HI 96701.

Alaska: all calls* - Alaska QSL Bureau, 4304
Garfield St., Anchorage, AK 99503,

Guam: AH2, KH2, WH2 and KG6 calls — MARC,
Box 445, Agana, Guam 96910,

SWL — Mike Witkowski, WDX9JFT, 4206 Nebel
5., Stevens Point, W1 $4481,

QSL Cards for Canada (VE and VOJ may be sent
to CRRL Ceniral QSL Bureau, Kennebecasis Valley
Amateur Radio Club, Box 51, St. John, NB E2L 3X1.
Or, QSI. cards may be sent to the individual bureaus.

VEI* -- L. ). Fader, VEIFQ, P.O. Box 663,
Halifax, NS B3] 2T3.

VEZ — A, Q. Daemen, VE21J, 2960 Dlouglas Ave.,
Montreal, PQ H3R 2E3.

VE3 — The Ontario Trilliums, P.Q. Box £57,
Downsview, ON M3M 3A3.

VE4* — Larry R, Lazar, VE4SL, 30 Bathgate Bay,
Winnipeg, MB R3T 0L.2,

VEBS — ¢/0 B, J. Madsen, VE3SADA, 73%
Washington Dr., Weyburn, SK S4H 284

VE6* ~ G. D. Holeton, VEGAGY, 4003 1st 8t.,
N.W., Calgary, AB T2K 0X2.

VB7* — Burnaby ARC, Box 80535, South Burnaby,
BC V5H 3X9,

VES* — Rolf Ziemann, VESRZ, 2388 Lanky Ct.,
Yellowknife, NT X1A 2G4,

VO, VO2 — CRRL VO QSL Bureau, P.O. Box 6,
$t. John's, NF A1C 5HS5.

VY1 — ARRL QSL Bureau, W. L.. Champagne,
VY1AU, P.O. Box 4597, Whitehorse, YT Y1A 2RS.

“These bureaus sell envelopes or postage credits, Send
an s.a.8.9, to the bureau for further information,

Special Notes

U1 March 1984 QSL Corner, page 65, contains infor-
mation on the operation of the ARRL Membership
Overseas Q8L Service. For information on burean
operations (Incoming and Outgoing), send a self-
addrassed, stamped envelope to ARRL QSL Bureau,
225 Main St., Newington, CT 06111, ]
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lowest curve (optimum traffic frequency, or fot). See April 1983 QST, pa

ge €3, January 1977 QST, page 58, September 1877 QST, page 35 and

January 1979 QST, page 11 for a complete explanation. The horizontal axis.shows Coordinated Universal Time (UTCY; the vertical axis, frequency in

MHz. Data are provided by the Institute for Talecommunication Sciences,

assume a sunspot number of 50, which corresponds to a 2800-MHz solar flux of 102,

Bouldet, Colorado. Thase predictions, tor June 15 to July 15, 1984
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DX Century Club Awards

The ARRL DXGC is gwardad 1o amateurs who submi

Administered by Don Search, W3AZD

t written conflrmations for contacts with 100 of mara countries un the official ARRL DXCC List. You may also submit cards

ndorse your award in 25<ountry increments throisgh 250, 10-country increments through 300, and In 5-country Increments above 300, The totals shown helow are exact credits
s i i 1984, An za.a.a wlll bring ch the rules and application forms for participation in the DXCC program.

given to DXCC members from March 1 through March 31,

New Mambers

Mixed

NE3AQI280 G2OMAR28
DEIENITI0 GIKMA/I4
DFTKDM13 G4DYOI312
DK2DE/MOT GAKHM/151
DL28WNI312 GWaMBIN2g
DL2GF129 JAIGLWIZI0
DLEYBSM05 JA1EIA08
DUITVH A JAJAPVIMEB2
FBFEG142 JEILZB/114
Radiotalephone

DF4TH109 [KTAIGH3
DLZAWI304 L2239
DLEFLIA22 1BZY A58
SIKMASI2T JZBDN/MD5
FIYOW/09 JATCLWITSE
G4HRVI02 JRANCXM
HH2WL109 JR4OPUID3
oW

DLICPH0D5 JATEEAMDR
DL2ANMTE JITMNTH08
FAFEQI142 JAJYPI213
1Y N 110 JEILZBMOT
ATTY

FYGSL WB2CJL

160 Meters

KEMFO VE1YX
5BDXCC

JASJPS KAYD
KSCON WiHX
UaBAYR VEGOU
UYysao 1Z2DF
Endorsements

Mixod

GE3GN/300 LAGHC/300
DF20D/158 QHITGI284
[J1PTI230 OKIAWHITS
DuJ1XTI200 QK3YEBNTY
DLICP/225 ONTEN301
DL1ESI310 QZIFAQI240
DEIG K152 SM3BNVI2G64
GAEDG/229 SMSAGID/IN2
HESCIR/262 SMYBYPIROT
HBICIXMET SM7IDF229
HK3YH/2681 SM7MSJ345
JA1QOPR2TT SMEBSBI135
JA1SYPI30T SMOBZH{300
JHIFDPI265 SMOKRN/182
JA2JY P21 YE1CAW/252
JHZPYX/267 VE3IEZU/200
JUSAFVIMTT VEIJGCMT3
JASNG/291 KE1XFi273
JHEFQQI278 YUIGETU
JABV AL ¥Y1I3DQI205
JHBHYCI293 E1227
JABMKZ/293 YU3VM/280
JADVHI229 ZRBOEM14
JW2CFIMTY Z510U19
JYSZMI250 SABALM2T
KHEGS/282 SYavUs10
LAGGVIN06 K1AAMTL
Radiotelephone

SE3GN/300 1B0LKI322
CRABWIIN3 1@RIZ1297
DF2CDIME6 J73PDI4T
DF3ADI2TS JATPGYRI05
DF4PLI2TO JH1EIG322
DJ1HN202 JAZIKVII02
DJIEJ225 SAZJYPI289
DJ4YH1EE JEAAXTES
DJEJH292 JH2PYX266
DK2XZ1267 JAGNG/278
DLENX/316 JHSFQOI2TE
DLBUI31T JABBVLNI00
EABGP/200 JATBJISIB
E3PDI128 JABMKZIZTS
FSRVI3NG LAQGVIA0S
GIDOGIATT QE1PCI300
G3UAS228 QNTEJ297
GAZAYIIT QZTOR322
GADYOII0 PTZ2BWI317
HBOC.X180 #TaLsi211
PIFNX31 FY20B/03
11JQ4i275 PY2TMI308
12561284 PYSWD/296
INBANEI300 PYBCNI4
[4BIACI312 BLOZGE204
14CEPI262 SM5AQB/324
I7IEH{249 BM5AQDII08

64 147 28

JHARNEM0S
JATBE/118
JATMFLI136
JHYFMJ/286
JABDIYI29
JASCXA/I21
LA4DM/302
LASTBA/108
LASUF/323

JHTFMUIZT1
JABDIY29
JADGKA281
LASTBA/M0B
QEINGQHMDI
QEBNIK/118
JZBKPIM02

JHBXSA109
JASCXAN23
LASIBAMO3
.A4DMI112

WazZR
K20sv

HZ1AB
WONIO
KBSFU
F8DCQ

K1AP303
K1K08/260
KIMMII1E
KINLCI 145
K1RH/290
KATLAMSS
KB1BEZ80
KBAERM3I0
KE1KI261

K 1N/139
KMI1ES225
WIENE/291
WIFQV33
W1RED/318
W1SE200

W1TPKI30S
WIWW/250

N2AMS/253
NAZGM52
W2FGYIR310
W2HNI309
WaQJTIA32

SMaCTQI201
SMeVRIA21
SM7BYP/299
SMYIDF/185
SVBCS/260
THEDX/3
VE4OX/320
KE1LGHI284
XE1XFi289
YVIAZCI2aT
ZL1AMN/318
ZL1BOG/280
ZPECER11
ZPEMJOI232
BWIHLI158
FYAVLIG0D
K1MEM/309
KiMM/310
KANLQU239
K18T7i305
KH1BE/260

W1HJFI234
W18EN52
WITPKII04

LZIHYHOZ
QESNIKI120
HHARFI202
SMBEATI{06
VKIDFIH08
YU1BEF/35
YU70RS/185
AGLI99
K1FWFI255

TYA11/174
VEJEZUNSD
ZDTCWI08
ZL2A0QK03
IXMEX/118
SBAMFI112
K1EWF(242

LASUFI262

KIEGDIM04
WeMI
W00

KIFWF
JITQPU
KCBG

K2GEH

W2TAI315
WACWP200

KI3L
RBIKVI291
Hacyiriie
W3IACEI13
W3IBZN[205
WAQLWI310
WAIDMH/282
WRIEFQ/231
AALARIZIO
AC4UI225
AR4N293
KABIYI293
K4DHY/143
KAGFH/270
KANYVIG02

KAPRI266
K4QMU262
KASE/306
K4UWH/283
KA4CMCH128

K2AGJ/A0G
H2D5V/308
K2KER/326
KB2TN/M26
KGREBM26

KB3VI201
KlaL/274
KM3N/155
NIAKDA226
W3AGES1D)
W3EYF/270
W3WFM150
AA4ARIZ09
AR4T/282
K4CEFi315

®€1J1U/108
KB1CHI104
KB1JUM04
WIHJF234
WHCHNE2
WB1BQJMH
WB2SZY/107
KA3FIBNTG
KB3GX154

KATYKA00
KB1CHM02
W1ICH/149

WARTQMS0

K1FWF/116
KINHMO3
WAKEEM05
WATWTEAH D3

KA7BDB

W3AP

KIKU
WpeIC
VETDX

KB4FQI299
KC4DYI290
KE4API238
KT4GA02
N4AVYF299
MNACRI234
N4DAZ/287
N4ENX/105
N4FYFI165

WAFNS/249
WAMAF274
WARXT/280
WATK 321
WALIFH/153
WAVIAWI26R

K4NJSI30T
K4BEI302

KAUEE/2Te
KB4FCy208
KBAQRN2T

KN4H/292
BT451299
NAAVVI2OT

NANX/310
TL252

W4BAAJI22
W4BQYI32
W4BVI250

W4CYJia72
WAPKMI27Q

KOINACO
N3BIAI1T
F4AQHM08

HNADOF/103
WABZLM95
W4DTON07
WA4GOX/102

KCALAMO2
N4CRl/208
NX4B/1549
W4BZLI1TE
WALSNUMDO
WALYOM/264
WOD4CPS/102

20N
WA4PSF/142
KEMC{100
KASFXU10

WALIZS/218

WAJKFF/127
WAAVDEIN
WB4AGH!190

WLATIE
WXAAII0S

KDSMB/273
KDSMDI266
KUsLi232
KWSEM24
NSBAI57
N5IH297
N5JRI208

NKSZr200
WHEPWG/1B1
WSZPAI31
WBSPLD/260.
WBSSSD/A01
WRSYKDI272
AABAAISI0

WAUFH/151
WAUNP282
WANWMQ256
WALJTII313
WAZLLBJ/231
WA4PLRI29S
WAASVDE308

WB4QNP/I08
WI'M-HVEH%

K5PCHST
KBSINR2G2
KEYCPA12
NEAWS/262
NEBAJ218
NGIH/294
NEJRI26T
NSNWI314
NESC299
NGSL/263
WHJME/00
WEMUG/I07
WEOSH/282

WA4YOM/284
WB4TAL92
NESGI299
M.5Vr02
WS0SHI282
WB5GZ0/M103
N8IZM/106
WEMMGH06
KATBHAEMQS

WD4GZI/100
NJ5VI101
KELMI284
KDaTOn 02
WBNOLM3?
WESC/253
WETUNNOB

KY5B/102
WASSOG/106
KEEID/1a0
KELMI2BO

LABPT
KIaL
NA4D

KEHHD/2B9
KEGUI207
KMSB/315
KTETIR84

NN8W/192
WECS/313
WEGO/315
WEGYM259
WaMJPa21
WBNLG294
WABNOL/151
WABIUMIA0S
WARTLAGIS
WEGRSEQ08
WBGASU249
WBGVREN 7D
WBEWIGMW/ZT0
K7AllI276
K7ESNI30S
KATKIS/200
KATVIHED
KBTQGCI26T
KBTQD/228

W5VJP312
WHVT282
WSZKKI211
WABZ| 267
WEESSDR2e4
WBSESVV/2d8
AABAAIING
AABBBI252
KEHHDI294
KE6PZ/317
KERK/301
KBSME/318
KMBB/313
KT8TI263
NEMUI312
NEQJIATS
NGBW/169
WEG0/312
WEGYMI259
WEHXW/IDG
WEILHI300
WBNLG/290
WaOMRI310
WaSNIM
WBTXLI311
WABFFRI306

WTQN/159
KaNDf210
KGBUHADD
KDBANI112

WBYNL2
KBONAI20
KCaczi03

WDSAFCH08
KATNLENDR
WIQNIM21
KEND/142
NECXU144
WARRYDIOT
KEQCHD1

K&PZ104
NEOJ16
WY AQH184
RAND/GE

DL7MAE
UWeDR
K8MNG

KGTGOMS1
KG7.01261
KX7Ji282
NTAIFI230
NTMCIJ09
NB7Q/220

KB
KECBLATI26%
KGBXHIMB1
KNBCQOQ/I00
KNBR/290
NBAATI280
NBCX159
NEMC/304

wel
WABHFN/I03
WABVDCI294

WARELIMSI05
WABLFN/ZTT
WESASER72

KISPIOT

KGraonat
KGTJORE1
KOTTO/290

KEVFVI298
KSWOWI242
Kaz0/300
KCBQT/248
KCBXHME0
KNSCOQi260

NOAVYI2T2
NaBLS102
NIBXA/1S
NSCQBHMD
WIHSQNN
WBIHRO/104
WBIIWMN/152

ACBQ/104
WARLLGNO?

HEAVYI2T0
NBBUS/101
WeHSOM 9
WASCYG/110
WBGYZEN03
NDANJ/229

KETIONM10
K502
Kugsio2

WDENVA/Z39
KIHAJISQR
RIMFI306
KORMY/241
KBOlL279
KCG8J P00
NoBBMM27
WOEIZ/260
WHZWHI311
WARAZLII09
WAOVLI2T0
WBEHIPI00
WBSPOHI250
WBEYXY/310
KACEI2T2
KKECI299
KEE2I270
KWBAI310
KYBAIZTG
NBAFWV/256
NEE 125
WRJILCI2T4
WRRYWI2T1

WHTRFI313
WeLIY)153
WABUWS/266

KNBR/280
WEBQ202
WEMAKI15¢
WBSET/309
UVZi85

wel
WABHFN/298
WDBNVAIZ239
ABDENDD
KaFYZ310
KaHARMO1
KAKUI300
KaMFli291

WOABMI3TS
WADMHIZ05
WERYI309
WOZWH/II01
WBOHIP/298
WEBIWNMET
KBCFI270
KRZZI2T?
KYQAf23s
NPAFWI258
WRLZI300



cw

CXALOR222 JH1IFS{294 JASRIIME8
DuISJH2T0 JHINMO/280 QH3RFMTT
FSATI04 JARAACH2E0 QKIMGI287
HABUB/224 JHZTPI154 ON7EJ/297
HH2VPI226 JAIBQErRD7 QZIABAI1ES
sBU278 JAICMD/237 OZ1FAQI230
JATBN/290 JASMNP280 OZ7OPIR71
JATBWAJIZ0 JUBAFVI3D PTRACZNTE
JATGOI250 JABBSM/301 PY2ELV/al
JAINTK/180 JABBVU/2T4 PYSWD/201
JATPCYI233 JABVA/268 SLAZGI20D
WJATBVPISA JHBHYC/275 SM5AQD/I00
JHTEIQ/278 JATITI231 SM5DACHS57
DXCC Notes

With the concurrence of the DX Advisory Com-
mittee, the ARRL Awards Committee has
adopted the following Accreditation Criteria to
be incorporated into the DXCC Rules:

DXCC Accreditation Criteria

During the course of more than 40 years of
DXCC administration, standards have evolved
in the acceptance of confirmations for DXCC
credit. These criteria codify longstanding prac-
tice. The intent is to assure that DXCC credit
is given only for contacts with operations that
are conducted appropriately in two respects: (1)

APPROVED APRIL 3, 1984

SMOCTCY262 NA2M/200 N4KG/296
SMEDYKI281 W2FPI304 N4MM/300
SM7BYPI26T W2LZX287 N4NX/302
SM7IDFI166 KaUA/290 MN4VI293
SMEBSHI135 KizLjzs2 NNAQI273
SMAKRN/141 WIEKN285 NY4H/187
K1MEM/303 WIEYF/267 WABQY/I250
KiRHi284. W30G/242 WA4BV/263
K15A/263 AALARI2B3 WA4ITI/284
K1STi249 K4AMG/189 WALQBX/246
WIFZ/298 K4PB/125 WC4K/1T6
K2AGJ/282 K4SE/Za4 KSKRIZTT
K2DS§V/2g3 K4UEE264

properiy licensed; (2) physically present in the
country to be credited. The following points
should be of particular interest to DXpeditions:
(1) The vast majority of operations are accredited
routinely without any requirement for submis-
sion of documents. (2) In some instances,
especially DXpeditions and in countries that
previously have evidenced some reluctance to
license amateur stations, or allow access, authen-
ticating documents may be requested for review
prior to accreditation. Such supporting
documents could include the following: (2)
Photocopy of license or operating authorization.
(b} For amateurs foreign to the country,
photocopy of passport entry and exit stamps. (¢)

KSNW/298 NSGC/284 ABZE208
K5QR/279 WBG0292 KaHA/138
KaPG150 waJli2s7? KLJMI150
NEBAMT K7SP1203 KaMF|/285
SDEE/S250 WTEDARTO K9VAIJ200
W5JW/90 WIYF{156 KJ90/208
W5ZPAJ295 KaiPi2ds WaMYGHT5
KDeDJ/182 KSNW/302 RY/2)
NBANI262 KaPY D293 WaZR/I02
NEMU283 NBMCi286 KazZr3y
NGEWMTT KNBZI292 WEBWIA00
NN&Wi187 wauvzisoz WRJLECI2ES

For offshore isfands, a landing permit and/or
signed statement of the transporting ship’s cap-
tain showing all pertinent data (dates, etc.). (d)
For some locations where special permission is
known to be required to gain access legally,
evidence of this permission having been given
may be required. The purpose of these accredita-
tion requirements is to: (I) preserve the
program’s continued integrity; and (2) ensure
that the DXCC program does not:encourage
amateurs ‘‘to bend the rules” in their en-
thusiasm, thus jeopardizing the future develop-
ment of Amateur Radio. Every effort will be
made to apply these criteria in a uniform manner
in conformity with these objectives; -

Honor Roll

The DXCC Honor Roll I1s comprised of thase call signs which have been cradited with at least 306
deletad countrles, are shown after each call sign. The large,

MIXED IRAMU/3ES W1AA/I54
JATBKI348 W1AFF/347
JA1BRK/344 W1B[HI364
315 JAIMCU3AT W1CKA/351
JAAZAIZA2 W1DGJ 346
DJ2BWIES LU4DMG/356 W1DK/35g
DJTZGI342 LUSDO/355 WAFZ/a59
BL1BOfIB7 LUSDJX/385 WIGKKII67
BL1HH/350 OE1ERAB3 W1HH/a52
BL1JWid53 OH2BCI342 WIHX/361
DL1KBI3sT OH2ZBH/343 W1HZ/359
DL3IBK/353 OH2BZ{342 W1JR/257
DL3RK/358 QH2GG1353 W1NU/355
DLBEN/3S6 QH20VI348 W100Q/340
DL7AAJ362 OHANS/341 WAUU247
DLTAPI354 QH5UQ341 K2BH/355
DLTENI357 OK1ADM/348 K2BS/342
DL7HU/350 QK1FFi359 K2BZT1358
DLIFTI342 ONANC/IB1 K2FB/348
DLBNL/A3Y ONAQJf344 K2FLI357
DLOH/352 OZ3Y/355 K2LWRII55
FORM/350 PaaLOL53 K2PXX/345
G3AAE/IB0 PY2BKOI341 K2TQC348
GIFKM/358 PY2CK384 K2YLM/341
GIFXBI35E PY2PAl342 W2AG/361
GaHCTas52 PY2PE/342 W2AGW/365
GI3IVJ/355 FTTYSI351 W2A0/358
GW3AHN/380 SMERIZ/358 W2AYJ/359
HBIDX/348 SM7TANB/IS1 W2BHM/354
HBSMOQII58 SMBAJU/353 W2BMK/352
HEIPLIAA0 VEIMJI330 2BOKI5T
HESTL357 VE5RIJ1353 W2BXAJ385
I2KMG/341 ZSELWI3E4 W2CP[348
ITETANS5? 4XADKI359 W2FXA/353
ITOZGYia56 4X4JU1356 W2FZY/354

WRG K342 K4X0/334 KBEV/347
W2GKZ/343 KAYRRS7 K8GA/349
W2HTIJ357 KAYYLIA4 KEJGI341
W2JVU/362 N4EAIIZ7 KaKil/353
W2LPE/358 WAAITI2E4 KELGFI353
W2ALVIIE) W4AAVIIB2 K60J1383
W20KM/359 W4BFR/349 KBAF/349
W2QHH/361 W4ABQYI383 KBRNI349
W2QM/iass WADR/35Y KEWR/346
W25SCas7 W4EEESY KEYRA/341
WaTPIIs0 W4EX/365 KBZM/345
WaTQCI354 WAGD/I81 KBTOI6S
WRUE/5s WAMGN/J49 NGARLI4S
W2YYi349 WANL/338 NEAVII42
WAZDIGI350 W40M/362 NECW/338
KIGL/359 WARM348 NEBFX/348
KIMQas4 W4QQN/342 WHEAM/IEE
WIAFM/I54 W4UGI343 WBCF342
W3CWG/357 WavVQass WEBZE/I61
WaDJZ/347 W4Wv/a52 WEEE/62
W3EVWIIBT W4YJi361 WEEL/345
W3GH/3568 W4ZDI251 WREUF(340
W3GHS/353 KSFJI353 WEET/353
WIMPLG3 K&L1L/335 WEFW/345
WINKM/358 K5YY[338 WEISQ/348
CEB/335 WSACQ352 WHEKGI52
KAD/338 WSHE/342 WBKNH/338
K4EZi3d7 WEHJAI45 WBKTE43
R4ID/343 Ws10/359 WEKZLB57
K4IKRi338 WEKG/384 WaONZ1352
K4JCa46 WS5LCI/351 WEPT/358
K4KQ/359 WENUT/354 WBRJ1344
K4LNM/I55 WSPQA/359 WERGG/I341
K4PDVI358 WEQKI52 WGREH/347
K4RPK/349 KeDCI359 WEBEQNM/350

of the 315 currant countries an the DXCC list. Total DXCC credits given, including
boldface numbera indicate total DXCC credits not Including deleted countries,

W6RT/358 WaRTa58
WEYAL348 WAZCQII54
WEZM/351 KAABMG
WABQET/240 KIECEII50
W7AQRBI53 KI9RJ/338
Wr B335 WICH/348
DX/f3. WIDWQII54
WTGNAST Wwapy/a53
W7IR{36 WaEGILAs8
WTKH/364 WaJUvV/3se
WTMB/I65 WBRCJ/363
WTOF/359 WOSFRI356
W7PHOI359 WHZM/364
DR/352 WaAIH/356
K8DYZ/341 Winx/352
K8FF/345 woBwag2
K8FL/342 WaDLras3
KBOHG345 WRELA/384
KBONV/349 WILWG/352
WaAH/357 WOMLY/362
WEBBF/362 WaFGI35T
WBCUT/I48 WRQGHAs?
WBDMD/262
WEGTII64 314
WBGZ/364
WEIBII359
WBaJIN/IE5 DJ1XPr3as
WALKH60 DJ5DA/34]
WBKPLI357 DJERX/335
WaMPWI354 DJBKGI341
WBNGO/357 DLICF344
WBOK/352 DL7HZII46
W8PHZI356 F3ATI351
W8PR/343 E8ALI%4
WaRSWI342 FOIE/338
85
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G2FSF51
G3JAGIII5
G3KMA/343
GACPI261
G5VTI359
HBOMX/350
i1711352
18AA/238
IBKDB/353
JATBN/I4E
JA1BWA/240
JA1DMI354
JATIBX/329
JATMIN/IST
JAZIWIIS0
JABADQRS
JARZOI36
LATKII5Y
LAGCE/335
OE1LO/342
OHZNB261
OKI1MP/345
ONADMI3E6
Oz1LQi3ar
V334

SMSBHWIE3T
SMECZY/343
SMBAFHII35
SMECKS/336
SMBDHLIM24
YE2NVI357
VETGI/363
VK4QMI363
YU20DX/335
YUBEYRI3
YVBANE345
ZL1HY364
213181353
K1YZIWI338
RA1QYI353
WIAXAISE
WIME34T
W10T/332
W1SDI346

W2AX]
W2CRM57
W2ETII58
W2NC{340
W2NUT/I56
341

N4WW/338
WABBP[345
WA4EQ/354
W4HRIA50
WA4IFI351
W400/350
WASSUI4T
WAJWIPIZY
WEB40S5/333
WBGO/353
WEIR/334
WEKGX/356
WEMMRK/361
WERDA/346
WESJ1335
WHUNI354
KBECI354
KE&PLII342

WBBS/57
WEBSY/356
WBBVMI354
WaGHYIIED
WEFSJI356
WEGMF/348
WEGR/337
WEHYG/352
WEKH/352
WEKUT/359
WeQL/33a
WERKP/355
WETZD/IED
WEYK/3ST
WAGGFE/339
KTABVIZ3E
NYROQI329
WICGI356
WYCMO/350

WBARHII43
K8KAI334
KIMMI334
ROPPYIIZ2
KORA/IIS
WEAQM40
WOBW/344
WODGA3T
WOFKGI59
WOH B354
WIKNII346
WIKQDr338
WaQLDI341
WIRKP/356
WOTKD/49
WOZRI332

WODEI/351
WesD/334
WBSYK/A58

813
CT2AK/333
[nI2AAM46
DJ5JHI333
DJ7CXI340
PJ7CYI339
DLADCIAS1
G2FYT/349
HE2AHAMIS
I5FLN/330
IBIXI3L
JATFHKI334
JATUQPA32
JARANIIZI
JA2DYI34T
JABJLIIIG
JAEMSI330
KP4RKI349
LABLFf342
QE1FTI349
OH2VB/334
OHESHAY
OK2RIAZ
DRIMMI3S3
ON4IZ344
ONAUN/IB5
DONXAI34
PY1HQIG5
PY2DFR/333
SM1GXE40
SMEBBCE33
SMBADLUIR4R
SMECVX/332
SMEOECIIHN
SPYHT!336
VE2WA/I4T
YEICTX330

YEINE/3I6
VEIWT/340

YVHAIPII4B
ZL1AJUIBEE
ZlL.1Avi340
L1ARY/336
ZLABOI348
Z56IW/45
Z56RMI351
K1EFCI54
K1NATI3E
KERM/334
N1XX338
W1JNV/354
W1KG325
WIRLQ/346

W2GCI353
W2 LF/352
WaGWIasT
W2HZI335

KAZRia30
WAAPIZ30
AASMMII34
AE4XII51
KAFII341
K4HJE/333
K4MZUII36

WABAALISS
WA4BRESIIT
WJIEEUI340
WAF X349

WAGTS/335
WAIDIAZS

W4ORT(I34
WAVPDIIS4

NSAR/I42
NSRAA3I

WEEJT/344
W5000/341
WETOI338
WASIEVI332
KEKA234
KEMA/342
KE0ZLIAd2
KeXPisdz
NBLICIT2
WEFET/336
WEFFI352
WEHFLI344
WBMUR/351
WESQIP/355
WaYB/240
WEYOI37
WAZOJ/360
W7ADSST
W7AO/EE4
W7NGLi32s
WIETZI329
WTIFOIA33
WrQKI3E2
WIRVIAZS
KBIFF{333
WECNL/333
WEDCH/336
WEGKM332
WEIQE9
WELFR33
WAYa52
WATA331
WAYGRI43
WRBSEUN/331
KACJK/238
N9ABI231
WIBM/350
WAGLY349
WOHL V(345
WOKRAUM3Y
WATKV354
WOWYI33T
WOYSXI351
KeCDr4s
WRGKL/350
WHZVI347

312
DJ44PIR332

DLACH334
DL32[!345

CaLQPIS&U

HBIK/341

IV3PRK/332
{THHII29
[TWLia32
I8YRK/335
JATAATIA32
JATADNI44
JATEQD)332
JATJAKIAZ
JATMJ/338
JATOGAL3
JAZAAQIIZ3
JA4AFTIIID
KHECDIIE0

028B2/330
PY2ELV/I3T
SM5API/A84
SM5FCI330
SMBAEK/337
SMYEXE/320
VE3AAZ/Z50
VE3BWY/350
VESGMTI332
YEGHD/351
VE7BDI326
YOAIN3IS
YYSBZI346
ESEYQISAT
AXAEQI84
K1BW/328
K1DRN/338
326

WINGII30
W1PM/a52
KIAGZ/334
K273
K2SHZI349
K2VVIBZT
W2FP/332
W2IRVI353
W2JB/323
WaMJ/348
W2PPGI333 -
W2SAWIG54
Was0r3s7
WA3HUPI3I3
AB4HI328
K4KGf340

K4MPE/337
K4SMX/328
K4XG/aa2
N4GCRA27
NAKG/333
N4SA/328
N4WF332
N4X01344
W4AVY49
W4AXRI352
W4DRKIS4~3

W4E

Wd,) VU i336
WA4OELI335
W4XR/331
W4ZRI342
WALQBX/327
KSAADYI4A
NBDX/338
WHDOZIT
W5FFW/353
WHGLH345

WEHNW/IEE
W5OB348
WEUR/344
K&CHOM56
KBEXCI36
RECJOII28

WBIDIS5?
WEMI38
WRHKYJ/335
WHTWZ345
WBUQQ/350
WBXI1331
RTKG/333
K7NN329
WYBGH/347
WILFARSZ
W70M/333
Kﬂ.ylmmm

WEAKR/335
WBRGMIZ3E
WBYA330

3
WAGNUQI3S
KOBS/330
KBBUR34
WABK/346
WRBN42

WEWW/340
WABOAH/332

m

DJ4AXI1336
DJSLA/SIS

14MKNI330
158R8/342
17ZPB343
JATCRRIZAS
JATELYI323
JATIFPI31
FATJANIIZG
JAZADHIZH
JAZERVIAZ0
JA3APLI330
JAIBQE!IRE
JAIMNPIA23
JA4BJO/3I8
JATADI3AT
JATHIII25
JABKEI3ZT
LASH En'348
QEAEGLY
0EBRTI332
OK1TAIII
ON4PAII4E
ONSKDI329
PY1QH/345
PY200/328
PY280I138
PPELUG/334
PYTZZII23
SMaALIa2e
SMSAQEA35
SMBDQCH327
SMBOWKII34
SM7DMN/322
LIBEWFI350
VEIRX/335
VE4OX/339
VETAAQI&!B
TEVI336
VKEHD1331
YLMBOEHI40
YU1EXY/329
YU4HA/339
YVEBBLUIS34

£RAJ51333
AXANLJIA30

WAMNKKIIZT

WELZZI335

WEMCH3I30

WsMUG/333
AQIZIT

WBJZLI327
WEKZE/339

WELQC/328 .

WEQNAI4E
WESGIA3T
WESN/AS0
WaL'Y/I326

WTEKM/325
WIKHIZN
WTORHI329
WITEN25
KBPYDf328
KBGH/330
KBl.GI324
NBDXAI3T
WaBKP350
WBDA4E
WL

WaHJ/346
WAPNI343
WURFi330
WORN/328

WCO330
WOPAHII33
WRUDI33

310
DJENKA/I25

12227i325
JATIGTFI326
SATLZIZES
JHIGLE/321
JAZAH/328
JA2ZHNPI330
JAJBG/334
JAICMDI319
JABBSMII26
JATMAIZIN
JABBMKIA22
LAJXI7321
QH2BALNI0
QE1FFL34T
QEIUZI333
QH2BGD/2Y
OHZBOVII25
QHESR/326
OKIMGI3T
OZ8S5/347
PAQFXI386
PAGTALIGAS
PYSATLIA26
SPERTIIN
UBSWE/324
UR2AR/4T
YETKGI3
VEIYLIMT
YO3ACIE2S

YU1DZr39
ZL1AMOI332
Z54MGLIsE
K1J0/326
WHFJ339
K2KGBI29
WZIFr528
N2API25
W2sUA330
WA2CBB/332
WB2HXD/338
WB2NYM/328
WB2YQH/328
K3HPG329
KISGE329
W3ACAZY
W3LB/M28
WALPLIZY
AB4D/330
kK4aULA31
K4BVQ/343
KEGHA25
KSJWI/330
KOSAR/329
Wi 331

N 322
NER.J326
WEBFWI338
WEERSI340
WEHXJ359
WEMUM/335
WEPN/I37
WEYHTII28
WEYMVI341
WABDUG/332
WTLLCI346
Kacwiizr
K8IPa33
K8RAIG24
KSRWLIA2E
K8ZRMA21
KNBZI329
NBAAL332
WEBAD2E
WECFG32d
WBDAW/359
WEEWS/359
WOEB/I41

wal 7
WRMYN/329

308
DISVOISIT
CLBKHI24
DJBIIB23
DL1PM/338
DLEKGII3
GaHTAIZIN
GIKDB3ZS
33RCAMIIS

177GTI320
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The World Above 50 Mz

Conducted B
Bill Tynan,* W3X

6 Meters — Will Its Wonders Ever Cease? What’s Ahead
For It and the Higher Bands?

Almost everyone who follows the vicissitudes of
6 meters, including this conductor, have been
dumbsiruck by what the band has been doing
for many parts of the world during the early
weeks of spring 1984. 1t is now almost four-and-
a-half years since the officially declared peak of
Cycle 21 in December 1979, By all rights, we
should be experiencing 4 pronounced downturn
in long-haul propagation. indeed, the lack of any
openings for the Eastern part of the 1.8, in
November and December 1983 appeared to
signal the end of the kind of conditions that
many had come to regard as **normal.”

The cause for the negative results during those
months, which are useally the best for the eastern
part of the country, along with some idea of why
things were 50 good this spring, can be gleaned
from the accompanying graph, constructed from
data contained in the weekly NOAA publication
Preliminary Report and Forecast of Solar
Cieophysical Data. Observe that both the Inter-
national Sunspot Count and the 10.7-cm radio
flux took a steep dive during the last few months
of 1983 and then climbed again as the new year
got underway. Nor should the effect of
geomagnetic activity be overlooked. A number
of disturbed periods were in evidence during the
period with many accompanying auroras. North-
south 6-meter openings following such condi-
tions have been noted on numerous occasions.

At this time last vear, these pages carried
reports of “good” South American openings
from the Southern tier of states. Now, another
vear past the peak of the Cycle, conditions rival
any of the best springs during the years when we
might have expected super DX. For details of
these momentous events, see the 50-MHz section
that follows.

MNor is the excitement over. As you read this,
we are entering the golden time of the year for
6 meters and, indeed, all of the bands above 50
MHz. Even as 1 type these lines, in early April,
a number of sporadic E openings have already
heen reported. Undoubtedly, they have been in-
strumental in tying much of the Northern and
Pastern parts of the country into the fantastic
long-haul propagation that has been taking place
aver the past few weeks. Even without linking
up with F, or TE, or whatever has been

MISCELLANEOUS

{1 The ARRL Communications Department, which
administers League awards, has announced that due to
popular demand all VUCC certificates will be serial
numbered by band and dated. By now, all of thosz who
have already recetved 2 VUCC award should have been
seflt a replacement,

1 “‘fwo new publications aimed at VHFers have been
announced, One, the VHF Trading Post, is produced
by KCBW. 1 contains articles for VHFers, net and sked
news, and a classified section featuring equipment of
particular interest to those who inhabit the bands above
50 MHz. Subscription is $3 per year for 12 issues, Ad-
dress is 1420 East Sweet Ave,, Bismarck, ND 38501,

*Send reports to Blll Tynan, W3X0, P.O. Box 117,
Burtonsville, MD 208686, or call 301-384-6736 to
record late-breaking tnformation.
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Fig. 1 — Solar activity measured by the Intemational Sunspat number and 10.7-cm radio fluk.
{from NOAA’s Preliminary Report and Forecast of Solar Geophysical Data)

causing these wild conditions, E, is not to be
sneezed at.

Fach summer since 1977 we have been treated
to some very-long-haul propagation, which is
most likely attributable to the E layer. There were
the West Coast openings to lapan first reported
by WB6NMT and other 6s in early June of that
vear, as well as the almost annual Bast Coast
contacts into KH6. In the past several years, we
have also seen several openings to Gibraltar and
the Azores. Certainly, northern South America
is worked quite frequently during the summer
months. And I need not remind anyone who got
in on it of the contacts made with TT% last year
as a result of W6JKV's trip to that nearly
uninhabited dot in the Pacific. Jim’s 1984
destination is expected to be Greenland, where
he plans to operate june 19-26. From there, he
should be able to provide most of the 1S, and
Canada with a new country. He aiso says he will
be on from some exotic place during the June
QS0 Party. There are certain to be several other
DXpeditions, as well as increasing resident ac-
tivity in nearby interesting places.

MNeither should E, be considered a 6-meter-
only propagation mode. Each year, we witness
a2 pumber of verv exciting i44-MHz E-layer
openings. These have often included DX con-
tacts in excess of 1600 miles, with some ap-
proaching 2000 miles. So far, [ have yet to hear

The other, to be put out by KB7Q, is The 2 Meter EME
Butletin. Subscription cost is stated as 312 per year. For
mare information, write to 417 Staudaher St.,
Bozeman, MT 59715,

7] NOAA announces a color slide set of 52 aurora

photographs taken by satellite, Cost for the complete

set is $100, but groups of the photos are also available

for as little as $13, For further information, contact

the National Geophysical Data Center, Sofar Terrestrial

g?;éics Division {E/GC2), 325 Broadway, Boulder, CO
{1303,

ON THE BANDS

50 MHz — Mere words on 2 printed page fail
to describe the momentous events that have been
{ranspiring on & meters uver this report period. They
are, however, the ouly vehicle available that car
provide widespread dissemination and form a perma-
nent record of the events that will be discussed
whenever those interested in 50-MHz propagation

of a confirmed transcontinental contact,
although there have been a number of rumors
to that effect. Maybe this will be the year for
ane or more coast-to-coast contacts. There have
been several instances of fleeting 1%-meter B,
openings, but no two-way (S0s as yet. Conld
that jinx become a thing of the past before this
summer is out?

Sporadic E is not the only game in town. The
next few months usually offer the utmost in
thrills on all of our VHF and UHF bands with
a variety of propagation modes. The warm
season of the vear brings with it enhanced tropo
in many parts of the country. There are several
excellent meteor showers, including the **gran-
daddy’’ of them all, the mid-August Perseids.
¥f you have never tried the *ping mode,’* this
is the best time to take the plunge. And, of
course, there are usually a few good auroras to
add additional spice. They are most prevalent
during the declining phase of the solar cycle, so
take advantage of the “*huzz mode™ while you
can. In a few years, people will be writing in in-
quiring, “What happened to aurora?”’

If you haven't been active on the bands above
50 MHz recently, or if you have never ventured
into this part of the spectrum other than via
2-meter FM repeaters, now is the time to get
going. You will find exciternent and a fine group
of hams waiting to welcome you.

gather for years to come; so, here goes!

K3ZMS SMIRK No, 1 provides a great deal of the
information on what has been taking place, Ray’s first
repott for the mid-March to mid-April period is dated
March 20. At 0440 he notes LUs and HC2FG with
signals of up to §9-plus 20 dB inte his San Antonio
CTH, This was a continnation of the DX reporied last
month, and while tantalizing, is particalarly not earth
shattering. The originator of this colump, WIHDQ,
writes from his new home in Spring Hill, Florida, that
he got in on the fun working LUSYYO and LU2WM
March 18, On the 25th, beginning about 20002, Ed
QSOed LUSYYO agaln, atong with LUIYBY and
TGONX. The following day, he worked LUSYYO
again, and added LUTDZ and LUSDIO. During the
March 27 meeting of the regular Tuesday evening East
Coast 6 Meter Net (2359Z, 3821 kHz}, WSDZF/4 in
Miatni told this conductor that LUs had been in every
day for the past few weeks and that the previous
evening had produced an opening to TGINX and
YSIECB, along with LUs and XEs. One of the big sur-



prises came on the 29th when the eastern and northern
areas of the country got in the act, too. N4MM Virginia
teported working LUz 7TDZ, 9AEA, 8YYO, 4DGN,
8DIO and SBAHW between 2120 and 22457. Fellow
Virginian WA4UAF hooked up with LU4DGN and
WBAWTC, aiso of the Old Dominion, and worked that
station plus LUSAEA and LUTDZ, W4CKD in the
Washington, DC suburbs also contacted the LUs and
added a new country in the form of CE4FMQ. Bob had
to resort to FM {o snag that one, W3IWFM north of
Baltimore joined in the festivities, logging LUSYYQ
and LUSAEA. Another who has been having great fun
working the South Americans is K358W Oklahoma.
Sam says that he has been using Spanish, and feels it
gives him an edge over the crowd.

As exciting as the South American DX had been, it
was only a prelude to what was to come! The first word
of really exotic DX came from K5ZMS on March 31.
Ray called to report that between 2100 and 22307, that
afternoon, neighbor WASIYX had worked five ZLs:
TAKW, IMQ, IBHV, 2AQR and 2FL, 1t is interesting
to note that no ZLs had been worked from the San
Antonio area during the spring of 1983, The opening
continued into the evening, with XEIs OT, GF and FE
in at $9-plus 20 B ar 00252 April 1. Even more sur-
prising, beginning about 0200Z KH6[AA was received
with very strong signals and, “‘believe it or not,”
VEK2DDG was heard working WASHNK in Houston.
K5ZMS and WASIYX, later that evening, worked the
VK for a new country for Ray. Ray notes that the
Pacific stations, although never really strong, did not
disappear until 0410Z, over seven hours from when the
band opened. The West Coast was also being treated
to some rate [3X, with W6XJ reportedly working many
Pacific stations, including FKREB, Nor was this ap-
parently the first South Pacific opening into the 1.5,
for the spring of 1984, KSZMS reported that on March
39 at 22407, WA4UAS in Florida completed a two-way
with VE2BA. Another Florida station, K4QXX, took
good advantage of the South American opening April
1. Along with many Llis and HC2FG, P. B, landed
ZPSXDW for 2 new coutitry. ZPSXDW has been put-
ting quite a few Southern 11,5, stations into his log of
fate, and has become convinced that he can work
something on 6 meters. [ think we may find Doug on
hand to provide Paraguay to many in the months and
vears ta come.

The next major spurt of DX erupted April 5, with
K1TOL Maine working LUIDZ during an aurora.
Lefty told this conductor and KAIPE (who were in
Q50 at the time) about his accomplishment, but nejther
of us was abie to hear any LUs. It should be noted that
there was considerable magnetic activity on many of
the days in which exotic DX was being worked. From
south Florida, WB4OSN reported QSOs with VE2BA
as well as ZLTOY Chatham April 6, Also on the 6th,
WAGIRA lists a contact with YJARC New Hebrides,
and notes hearing VK4LM, FK8EB and Z2L.70Y, The
following day, Sam worked ZLSAFH Kermadec,
ZLTOY., FKSEB New Caledonia apd VK2FNEK, On the
2th, he heard many of the same stations plus VK2DDG
and several VK beacons in the 50,100 to 50,110 area.
It sure helps to have many of the VEs now able to
aperate the low end of the band. Nor was the DX on
the 6th confined to the southern and western parts of
the couniry. KBEFS Michigan says he worked CE4BQO
and CE4ETZ, and beard several LUs April 6. Andy
also relays ward from TGINX, via an 80-meter QSO,
that he worked some 30 U.S, stations that afternoon,
mostly 4%, 55 and 9%,

K3ZMS's report for the 6th says that ZL2KT worked
PJ2ZDW at 51 MHz, after the ZL was forced to QSY
because of TV operation. Ray also noted the YISRG
reported hearing WB4NMA in Georgia, but said that
1o QSO resulted, apparently because of QRM around
50.110, He laments that many QSOs were apparently
lost that great evening because of widespread opera-
tion of U1.5. stations working each other via E, in the
low end of the phone portion of the band. W4CKD
makes a similar comment, noting in particular cne
outstanding and longtime YHFer who was working
U.5. stations on the frequency being used by a rare DX
catch. Please, fellows and gals: When you finish work-
ing a DX station, get off the frequency and give others
a chance. Sometimes the DX lasts only a minute ar two,
A long-winded QS0 with a rare station or a follow-on
contact with a U1.S, station wha miay call you conld ruin
an opportunity for many others. Move well of! the fre-
quency, preferably above 50,130, And let's use that fre-
quency, or higher, for domestic Q8Os. Better vet, start
from the domestic calling frequency of 50.2 and QSY
up and down from there, In the DX portion of the
band, around 50.1, call CQ sparingly, especially when
you know the band is open. Few of our CQs are
answered by DX stations. Most such contacts result
frofit us calling the DX station. lnstead of making lots
af neise when the band is vpen, spend time carefully
listening for the weak signals that may be there. If con-
ditions are anything like those of April 6, you might
be rewarded with a4 YJ8 or 2 VK contact!

Maost of the reports of the Pacific area DX and some

When well-known VHE/UHFer Fred Fish,
WEFF, of Edgewood, New Mexico, sarns
another operating award, he takes it seriously.
As he was in South Carolina at the time, he
drove “'a little farther north” to Newington to
pick up 220-MHz WAS awards nos. 4 and 5 for
K5FF and himself.

of the South Americans involve quite-weak signals. Six
meters doesn’t always produce $9-plus 20-dB signals.
Maost of the stations with the good DX totals ace those
who are willing to dig.

One who was obviously looking beneath the top layer
for the DX stations is NAL.L Smith Center, Kansas. On
the 6ith, around 2340Z, Larry worked LUSBF, LU3EX
and LUSAHW. An hour later, at 0130Z on the 7th,
he added LUSYYO and LU1YBY, The next evening
at 23407 he contacted LUSMBL pius CE3DZ, CE30K
and CE4ETZ, These were followed quickly at the
beginning of the new GMT day with TI2HL and, at
0027, the piece de resistance, ZKZRS Niue.

KSFF reports that April § finally brought the ZLs
into the Albuquerque area. Lee said that she and OM
Fred, WSFF, had been baving great fun working the
South Americains and KH61AA, but the rarer DX had
eluded them prior to this. She writes that Fred worked
ZL2AQR and ZL2KT at 2030%. Then, at 2200Z,
ZL70Y came in for 14 minutes, long enough for both
of them to QS0 him and alert KSEFW, who snagged
the new country as well. On the 11th, K3ZMS reported
PY3AK, PYIiBAM and PPSWL, along with CX4BA,
V3FB, YSIECB and a bunch of LJs, into San Antonio
beginning about 1920Z. The next day, it was the 1L.Us
again, along with XE1OT, with signals appearing as
early as 16152, Ray's final report for this period has
KHEIAA waorking a KP4 at 0200Z April 12. W4CKD
lists QSOs with PPSWL, CE4BQO and CE4ETZ,
beginaing about 2130Z on the i1th. Bob afso heard
several other PYs and LUs.

It certainly has been a month to remember!

2 Meters — WALIXN's DXpedition to the Bahamas
furnishes the principal 2-meter news this month. During
his stay, April 4-9, when his preamp went west, Lance
worked &5 different stations via EME, including 24
1.8, states and 17 countries. He also had many tropo
Q80s with Florida stations and an m.s, coatact with
Puerto Rico. The antenna used consisted of four of the
new KLM 16LBX Yagis, using the recently announced
Beldon 9913 coax for the phasing sectlons and the
80-foot feed line required. WAIIXN/CEA operated
from Grid FL16, which represented a new feld for all
of the stations worked via moonbounce and a new grid
for many of the tropo stations, Lance says that much
of the equipment has been left there, as he intends to
make other trips to C6A in the future,

Aunrora provided some fun during the month between
mid-March and mid-April, although few reports have
been turned in, NALL Smith Center, Kansas, when he
wasn’t busy logging new countries on 6 meters, caught
2 good buzz session the evening of April 8/9 Larry says
that between 2330 and 0140Z, he completed 12 Q80s.

WDSFDL sends zlong some suggestions on how to

The EME array at WSRCI consisting of eight
13-element homebrew Yagis.

get more out of the E, that should be underway about
the time these lines are being read, He acdvises us to
avoid the 144.2 calling trequency once it is known the
band is apen. Pick a frequency removed from that spot
to call CQ or, better still, search for 2 DX station calling
€0 or concluding a contact. Once you have worked
4 station you have called, move to another frequency
to call CQ, or resume your scanning of the band, Above
all, use common cotstesy. This conductor believes that
these are good rules for any band; if followed, they
should be especially helpfui in alleviating the terrible
QRM that develops around 144,2 during E Skip
apenings.

The Higher Bands — All of the news for this part of
the spectrum this month concerns moonbounce, aad
comes from K2UYH’s 432 and Above EME News.
Even more new countries are showing up on 70-cm
EME, according 1o the April issue of the hewsletter,
Al notes that the Jatest are some familiar calls, CTIWW
and PY2BJO. CTIWW is said to be fully operational
with an elght-Yagi array, and is looking for skeds.
PY2BJO is hampered by being able to operate only
when the moon is higher than 45 degrees. This, of
course, requires a southern declination. He is also
limited so far to manually aiming his dish. Despite these
limitations, Junior apparently has an excellent signal,
Other new countries that have been active recently in-
clude LALK, EA2BK and UBSGBY. VP9IB is almost
ready to go, but is having some difficulty with salt water
getting into his baluns,

Ever notice how The World Above 50 M1z is begin-
ning to sound like Ellen White’s (How’s DX?) column?
This merely reflects the fact the VHF and UHF are no
longer limited to local communication.

WTGBI has been experimenting with circular
polarization on 70 cm. The technique is siandard on
23 cm, but has not been exploited on the lower bands.
80 far, Charlie’s results have been encouraging. His
gw;ﬂn echoes are much stronger and more consistent than

efore,

GRIDS OR SECTIONS?

What is your opinion as to whether grids or ARRL Sec-
tions should be used as multipliers in ARRL VHF con-
tests? Should grids be used in some or ali? Please ex-
press. your feelings when you send in your log for the
June VHF QSO Party. Log forms may be obtained
from Hgq. for an s.a.8.e,. |

Strays -

OST congratulates, ..

{71 Bill Watson, KDSYO, of Boswell, Oklahoma, on
being chosen Boswell Teacher of the Year™

1 Ralph A, Haller, NdRH, on being named Chief of
the FTachnical and International Branch of the Mass
Media Bureau’s Policy and Rules Division; FCC,

I would like to get in touch with..._

(1] amateurs using sophisticated RTTY programs. John
A, Palese, WB9JPH/5, 314 Cedar Bend Dris Midwest
City, OK 73130.
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Conducted By Andrew Tripp,* KA1JGG

QST Profiles

Col. Ron Martin, W6ZF: aka Brass Pounder

As Ronald G._Martin, U.8. Air Force, Rel., describes it, My life began in Amateur Radio.” That was nearly 70 years ago, af age ¥, when an
Hiness confined him to bed for a fong period of time. “"The only thing my parents could find to keep me quiet was a telegraph sounder and Key
conrected {0 a buttery under my bed.”’ His Dad knew the old landline Morse code, so he taught it to Ron at about 25 WFPM. By age 11, he had
become proficient enough in the international Morse code to breeze through that part of the test for his amateur license. On his 12th birthday, Ron
received his first Amaieur Radio call letters, 9HW.

in 1925, Ron entered the maritime service as ¢ shipboard wireless operator, which he says ‘sharpened my operating skills and prepared me for
greater challenges in radio communication.”” Three years later, he began an eight-year association with KUP, the press radio station for the San
Francisco Examiner, Fhere, he was witness to many historic events, one of which was Admiral Byrd’s expedition to the South Pole. **We handled
1% million words of iraific for the Byrd expedition, It was an experience never (o be forgotten.”” Other memorable events include Sir Hubert Wilkins's
expedition to Antarctica and the flights of the Southern Cross and the China Clipper, both aviation firses.

In 1936, Ron left KUP to work for the Pacific Telephone Company, where he stayed until U.S. entry into WW II. Because of his radio and telephone
communication experience, Ron was commissioned a first lieutenant direct from civilian life and assigned to the fledgling Army Airwaves Com-
munications Systern. His first assignment was as coordinator between the AACS and communications equipment manufacturers. ‘It didn’t take
me too long to find out that transmitters and receivers used by Amateur Radio eperators were « lot better than what the military was buying.”
As a result, AACS started many radio station operators using equipment purchased from amateurs.

After WW II, Ron left active duty but remained in the Air Force Reserves. For the next 21 years, all but one of his assignments was with com-
munications. Also, he helped establish the Air Force Military Affiliate Radio System, and was on the first MARS advisory board at the Pentagon.

In 1967, he retired as a colonel from the Air Force to kis home in Napa, California, where he remains very aciive in many amateur organizations

and on the air, as W6.LF. (special thanks to Major Carl Freeman, WA4AQW, for supplying the biographical material)

QST At an eariy age you were quite adept at
C'W. To what do vou atiribute your skill in this
mode?

Martin: T honestly believe it is because 1 learned
the landline Morse at such an eariy age and
became extremely proficient in it before learn-
ing the international Morse code. The forming
of mere dot and dash characters was secondary,
and the letters-and numerals were learned to the
point that they were actual formed characters.
Pride in my fist was foremost in my mind at all
times. And practice. 1 would sit for hours and
send items from the newspaper, putting in all the
punctuation, spaces and the words. it paid off
in many ways.

QST Getting your amateur license seems to have
paved the way for a career in radio communice-
tions. Did Amateur Radio kelp your career in
any other ways?

Martin: My amateur license paved the way for
everything that has happened in the communica-
tions field in my life. it took me into commer-
cial radio, and it also brought my commission
in the old Army Air Corps and brought me into
the AACS, known Loday as the Air Force Com-
munications Command. Although my reporting
and handling of Byrd’s and Wilkins’s traffic was
handled at KUP, ham radio was the very foun-
dation for it all. In my off hours at KUP, 1
listened to both WFA and KDZ on 8 Me. at
6AYC (Berkeley, CA) or on my other station,
HBARD, in San Francisco. | did this, toa, to
monitor my operators at KUP, Also, I worked
the Southern Cross, KHAB, by ham radio.

Q8T: How did Amateur Radio help you with
vour dutfes with the AACS?

Martin: 1 think the greatest asset we had in the
AACS were _the radio amateurs. Since |
understood their language and they understood
mine, it was 4 natural for me to fit right in with
them. ¥Yery little training had to be done with

*Q8T Features Editor
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One of the many things Ron Martin, WeZF,
enjoys doing in his retirement is rebuilding
old Amateur Radio equipment, like this 1924
100-W tuned-piate, tuned-grid, self-rectifying
transmitter. Somehow, Hon alse finds time to
write and lecture on various amateur matters,
be a member of several organizations, and
split his operating time between two stations
at his QTH. {photo courtesy San Francisco
Examiner)

most of the amateurs in AACS because of the
wealth of knowledge acquired by every ham from
their association in Amateur Radio prior to going
into the service, This instilled a confidence
amongst us in working together.

QST: In what wavs were you involved with
starting the Air Force MARS program gfter WW
ir?

Martin: At the insistence of Gen. Farman, 1 took
his pface on the MARS Advisory Board Com-

mittee at the Pentagon. MARS was formed to
create a backup corps of trained radio com-
municators for the new Air Force, 1t was totally
supported by the Air Foree, and a Chief of
MARS was assigned to oversee its administra-
tion, operation, étc,

The one thing I remember so well is the
changing of the name Military Amateur Radio
System. Many foreign countries did not sanction
Amateur Radio operation, and they certainly
protested the use of the word “Amateur” in
MARS. At a meeting of the Board at the Pen-
tagon, consicderable discussion took piace to find
a suitable replacement. Ed Handy, then ARRL
Communications Manager, and I always sat
together at the Board meetings. After listening
to all of the wrangiing on the subject, both of
us said in unison, “How about the word
‘affiliate’?’” No further discussion took place,
and a vote was taken immediately in the affir-
mative for unanimous approval.

The Air Force MARS of today is certainly a
far ety from the MARS operation of yesteryear.
Now, there is 3SB and RTTY, VHF repeaters
for local distribution of traffic, etc. We didn"t
have all of that in the old days.

QST: You've said that MARS, which normally
handies traffic between mifitary personnel sta-
tioned overseas and thelr families stateside, is one
of the best communications services available to
the Air Force in times of disaster. Cun you
elaborate?

Martin: This is mv opinion from 2 long associa-
tion with the MARS program. in time of na-
tional disaster, the Air Force will have to play
its own important part in the overall program.
This will take people away from the MARS
assignments. It is here that the affiliates can play
a very important role — carry on the disaster
communications at the Base MARS level. Where
eise can one find a fully trained operator to
relieve a regular MARS operator? A base com-
mander js fortunate if he has a MARS station
with affiliates available to help him in times of
need. )
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Digital Repeater Coordination

The Michigan Area Repeater Council (MARQC)
recently voted to reserve two frequencies in the
2-meter band for packet radio use, The March
issue of the MARC newsletter states that other
frequencies for digital repeater operation “may
be allocated as needed later.” [A digital repeater
is a system that receives, stores and retransmits
digital information on a single frequency; most
packet radio terminal node controllers ({TNCs)
are capable of operating as digital repeaters, -
Ed.]

Packet stations operated as repeaters must be
operated within the repeater subbands and are
subject to frequency coordination to conform with
good amateur practice (as defined by the FCC).
These stations may be operated by *“‘automatic
control,”” without a control operater on duty at
a control point, provided pracedures and devices
are employed to safeguard the proper operation
of the station. A station controllad automatically
must operate just as properly as one with the con-
trol operator at the control point.

If you are a packet radio operator, is your
digital repeater operation coordinated by your
area frequency coordinator? Perhaps vou or the
coordinator don't feel digital repeater operation
requires coordination. Packet radio is starting
to grow by leaps and bounds, 50 now is the time
to resolve this issue. 1 will provide space in this
column to serve as a forum, so if you are a digital
repeater operator, frequency coordinator or a
concerned ham, send your opinion to me at the
address listed at the bottom of this page.

THE SIMPATCH: TWO VIEWS

At their March 26-27 meeting, the ARRL Board of
Directors directed its Executive Coramittee to initiate
a study on the fegality, propriety of use and suitability
for QST advertising of simplex autopatches. [A simplex
autopateh is a device that provides automatic, hands-
off telephone communications via a radio transceiver
(the autopatch), Since telephone communications is a
half-duplex operation, the simplex autopatch either
transmits ot receives at any one time (untike a repeater,
which transmits and receives simultaneously), and
therefore requires only one frequency to function
{simplex operation) — Ed.].

On one side are those who fegl a device that has no
other function except to provide telephone communica-
tions has no place in our hobby. Such a device is open
to abuse and does nothing to improve the state of the
art of radio communications, they maintain, On the
other side are those who argue that the simplex autopatch
is & very valuable piece of equipment. In times of
disaster or emergency, its portability ailows it to pro-
vide telephone communications where none exists.

1f you have 4 beef with simplex autopatches, or if
you are an ardent supporter, now is the time to state
vour viewpoint on the matter. Write to the Executive
Committee c/o0 ARRL Hg. and speak your mind,

COORDINATION AND GOOD AMATEUR
PRACTICE, CONTINUED

Some readers thought I went a little overboard Iast vear
witen | said that the FCC considered uncoordinated
repeaters as not operating in good amateur practice.
For example, one reader opined that he rejected my
“‘liberal interpretation®® of the opinion of the FC(s
Jim McKinney ** , ., to mean that a repeater ‘uncoor-
dinated” is at risk should some other repeater appear
coordinated on that frequency.”” Well, read (and weep)
the following excerpt of an item that appeared in the
March 29 issue of The ARRL Letter:

*75 Kreger Dr., Wolcott, GT 06716

Conducted By Stan Horzepa,” WA1LOU
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A digital repeater, a simplex autopatch (A) and an MSO/BBS (B) have two things in common:
They all operate on a single frequency, and they all are discussed in this instalimant of FM/RPT.
A block diagram of a digital repeater system appears in March 1983 QST, page 71.

““The action took place in San Diego ... around 2
repeaters separated by 30 miles. One was operating with
the blessing of the repeater coordinator while the ather
had filed for coardination.

“‘After several months of correspondence with the
systern licensee, the FCC San [Yego Office determined
that the uncoordinated repeater was, in their view, the
cause of the interference to the coordinated system and
sent a letter to the trustee that ordered the uncoor-
dinated system off the air. The trustee complied, but
then sent z letter to the Clommission requesting
clarification as to what autherity it had to take this
stand, In response, Carol P. Foelak of the Clompliance
Branch of the Special Services Division, wrote the in-
dividual stating ‘when repeaters interfere with each
other, the Commission must resolve the problem. When
an uncoordinated repeater interferes with a coordinated
repeater, the conflict is resolved in favor of the coor-
dinated vepeater.” As a basis for this decision, she re-
ferred to an April [983 opinion paper authored by Jim
McKinney ... Simifar enforcement is now expected
shartly in several other northern California and
nartheastern United States cases.”

MICHIGAN FREQUENCY COORDINATOR
UPDATE

Tl;e current frequency coordinator for the state of
Michigan is John L. Hackman, WB4VV A, His address
is 3934 Hunter's Ridge-No. 4, Lansing, M1 48910, Al
other names and addresses for the Michigan coor-
dinator are no longer valid,

[ welcome ali frequency coordinators to send updates
to this column. This is the place where they shauld ap-
pear, and I promise that if you send me an update, I
will include it in the next installment of FM/RPT.
[Notify Hq., too, so the Repeater Directory can be kept
up to date, — Ed.|

ANOTHER BIG APPLE MACHINE

A new Message Storage Operation (M30Q) system has
been established in the New York City metropolitan
area by Lenny, N2CKA. The MSO aperates on 145,68
MHz at (00-WPM Baudot and uses the standard
DS83100 format. The system is accessed by sending

MSOCKA. .HELP brings up a list of commands, and
EXIT will deactivate the system. ANl amateurs whe can
aceess the MSC are encouraged to leave bulletins, items
of interest or electronic mail in the system, — N2EQ

PL'd TAILS

The following is excerpted from a letter sent by i, A,
Waolos of Springfield, Massachusetts:

“‘One problem that 1 recently tripped across when
I tied a 2-meter transceiver to the 220 repeater as a
remote base function was the fact that New England
repeaters do not drop output when inpuat drops, which
causes a remote base to timeout when the 2-meter radio
is on a repeater output frequency! A possible solution
would be for repeaters to have a PL tole on the
repeater tail that would reset the remote base timers.
Since 100.0 Hz is the accepted PL tone for Qpen
machines, it might be the frequency to use. PL during
repeater identification might also be 2 way of suppress-
ing the LD of a repeater being accessed vid a remate
base and its controlling repeater,**

NEW ENGLAND 2-METER LIST

A free list of the 2-meter repeaters of Central New
England is available from Tim Merrill, NIAPQ, for
an §.a.5.¢. to him at Box 14, Sandown, NH 03873,

REPEATER LOG

According to reports received between January 10 and
April 10, repeaters were involved in the following public
service events: 22 weather emergenciss, 2 crimes, 5.
medical emergencies, 368 vehicular emergencies, 11
fires, 2 search & rescues, 11 public safety events, 60
drills/alerts and 3 power failures,

The following repeaters were involved (followed by
the number of events): WAIDGW 32, W20DV 3,
R2QLT 4, WB2RUH 3, W2VL &9, WAJZWP 3,
N3BFL 19, VE3TTT 7, W3LER 12, W4BWS 14,
W4HBB 2, N4IXA 7, WB4PGH 2, WB4QES 102,
WAASWT 2, KHSAH |, WDSAWR. 12, WEGNS b
KH6HHG 4, WB60QS 10, WeRHC 7, W7EX 118,.
WTHSG {, K7OMR 8, K8DDG 15, WASEFK 3,
WBBHSN 5, WDSIEL 12, WARULE 4, NORD 2,
KOSCM 1. =)

[4

June 1984"



Cenadian NewsFromes ="

CRRL Officers and Directors

VE3GRO

Prasidant: Thomas B. J. Atkins, VE3CDM
(L 1:4) Vice President and Secretary: Harry MacLean,

CRAL Box 7009, Statlon E, London, ON N5Y 4)9, Tel. 519-451-3773
SRAL Ouigoing GSL Bureau, Box 113, Rothesay, NB E0G 2WQ

Honorary Vice President: Noal B, Eaton, VE3CJ Counsel; B. Robert Benson, Q.C., VE2VW

Diractars: G. Andrew McLellan, YE1ASJ
Albert G. Daemen, VE2IJ
Raymond W. Perrin, VE3FN
A. George Spencer, VEGAW

William Kremer, VETCSD

Gentlemen’s Agreement

Are vou a gentleman? (Perhaps in your case, you
are a gentlewoman. In this article, hawever, the
masculine will include the feminine, us the
lawyers would say.) We hope s0. because all of
us may be asked to prove it within two years.
CRRL recently received a letter from DOC that
read in part:
¥ou will be interested ta know that we are con-
sidering removing most if not all of the present sub-
band restrictions contained in the Regulations. To
that end, we expect to publish a votice in the
Canade Gezette, Part !, in the relatively near
future, inviting the comments of amateurs and
other interested persons on such a proposal. In the
normal course of events, this project may be com-
pleted by 1986,

Removal of subband restrictions: That would
permit Canadian amateurs to operate CW,
phone or RTTY anywhere on their bands, sub-
ject only to band plans worked out by their na-
tional organizations and ‘‘gentlemen’s agree-
ment.” This would certainly be a comprehen-
sive solution to recent U.S. phone-band expan-
sion on 20 metres and imminent U.S. phone-
band expansion on 10, 15 and 80 metres, but it
could also ereate more problems than it might
solve, When asked about such an arrangement
on last year’'s CRRL Survey, 14% of the 3016
amateurs who responded said **ves,”’ §7% said
*no” and 19% were “not sure.” Now, however,
perhaps because of U.S. phone-band expansion,
reactions seein more mixed, Whatever, amateurs

CRRL NEWS

CRRL President/ARRL Canadian Director Tom
Atkins, VE3ICDM, represented Canadian amateurs at
the ARRL Board Meeting, held in Hartford, Conuec-
ticut, on March 26-27, Two items on the agenda were
of particular interest to Canadian amateurs. in the
future, Canadian League members will no longer elect

their ARRL Director and Vice Director directly. They .

will efect @ CRRL President and Secretary, who
automatically become ARRL Canadian Director and
Vice Director, The elections will be conducted wholly
in Canada. Provisions were aiso made for Canadian
Amateur Radio clubs to affiliate with CRRL rather
than ARRL. CRRL will be developing an affiliated-
<lub program this year.

i Congratulations to Noel Eaton, VE3CJ, who was
recently elected Director Emeritus of ARRL. Noel
served as ARRL Canadian Director from 1960to 1974,
and as ARRL Vice President and JARES President from
1974 until his retirernent in 1980,

1 CARF, the Canadian Amateur Radio Federation,
has decided to drop its application to register the
trademark CARL, which stands for Canadian Amateur
Radio League. CRRL had opposed the registration on
the grounds that it would cause unnecessary confusion
among radio amateurs, This is good news, not in the
sense that it is any kind of victory for anyone, but
because it will make it a whole lot easier for CRRL and
CARF to work together. CARF did ask CRRL to
clarify one point: apparently their application did not
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are going to have to give the DOC proposals [ots
of thought and give their organizations lots of
input. Just to start things rolling, here's one letter
we received on the subject. The amateur who
wrote it is shy and retiring, and asked that we
not publish his name. So we won'’t.

One of the most frustrating experiences over the
years has been the continual drive to expand our
phone subbands just after U.5. amateurs expand
theirs. [ can personally remember several moves by
[).S. amateurs that precipitated a corresponding
move in Canada: In 1953, when 11,3, amateurs
moved from 3850 to 3800 kHz (that's when ARRL
Canadian Director Alex Reid, VE2BE, sat on 3800
kHz and took a straw vote to see what Canadian
amateurs should do); in 1960, when they moved
from 14,300 to 14,350 kHz; in 1972, when they
moved from 3800 to 3774 kHz; and recently, when
they moved from 14,200 to 4,150 kHz. Soon,
there will be more expansion, in the 10, 15 and 80
metre bands.

There is no question that U.8. amateurs need
more space to operate phone, especially on 80
metres. A casual run through the top 200 kHz of
that band tells the story, Our “Canadian™ 50 KHz
looks like a desert in comparison. But when expan-
sions come, why do we Canadians continually put
ourselves through the torture of figuring out the
next step? The answer is 5o simple: Eliminate alt
the phone subbands in Canada and just run phone
by ‘‘gentlemen’s agreement,”

After the 1960 U,8. expauasion, the Department
of Transport, the licensing authority 4t the time,
circulated & card to every Canadian amateur ask-
ing what should be done with Canadian phone
bands. The fast entry on the card was a suggestion
that subbands be removed, In other words, CW,
phone and RTTY would be legal anywhere on the
bands as long as sidebands remained within band

involve a diamond logo, as reported in various CRRL
Board Minutes.

71 A1 West, VB3UT, and Art Stark, VE3ZS,
represented CRRL and CARF at a meeting of RABC,
the Radio Advisory Board of Canada, held in Toronto
on April 4. Both took the position that the standards
outlined in BP-23 (Broadcast Procedures 23) should be
the minimum standards for leakage of signals from
cable television systerns, at least for the present. Mean-
while, in Vancouver, no word on the outcome of
amateur interventions in the license renewal of a local
cable company. The amateurs had asked CRTC, the
Canadian Radio-television and Telecommunications
Commission, not to renew the company’s licence until
the company had met the standards in BP-23 and
ceased interfering with amateur operation on the
Z-tnetre band.

DOC NEWS

I CRRL and CARF have received identical letters
from DOC, thanking them for their joint input on
TRC-24 and for their work in revising the DOC ques-
tions bank. DOC is now asking the organizations ta
improve the questions bank by supplying additional
questions. Do you have suggestions for good questions?
If so, send them to CRRL or CARF — no matter
which. Everyone will be working fogether on this proj-
cct in preparation for another aoe of thase joint DOC-
CRRL-CARF meetings to be held this tall,

71 DOC has advised CRRL that an amendment to the
Radio Regulations that would remove all power restric-
tions on the 160-metre band was sent to the Privy Coun-
cil Office on March 21. Unfortunately, the Privy Coun-
cil Office is working against a five-month backlog. No
changes will be possible until September. in the U.5.,
FCC removed all power resirictions on the 160-metre
band on biarch 28,

limits. It seemed so sensible, 1 was an instant con-
vert to the doctrine,

'T'a understand the reason for having subbands,
we rmast go back to the “20s. Many experitments on
the shortwave bands were heing carried out by
amateurs, A perennial problem was an amateur
phone station interrupting a transatlantic telephone
call, a radio broadcast or some other commercial
service. To combat this, phone subbands were in-
troduced. They were placed in the centre of
amateur bands. CW was used as & *“*buffer,’” Since
then, however, technology has advanced. The need
for this kind of protection for commercial services
has long ago disappeared.

The other reason for having subbands was the
so~called incompatibility of mades. When dounble-
sideband with carrier phone (that's AM, for you
**nidies’’) was king, the large bandwidth and ever-
present carrier did detract from CW operation. CW
would alse spoil phone operation hecause of the
large bandwidth needed to sustain phone reception.
But with the smaller bandwidths of 8SB phone and
the other modes, incompatibility problems have
been reduced 10 the point whera they are practically
nonexistent.

Nearly all of us have lived with subbands ever
since we received our certificates, Qutside of North
Aumerica, however, inost jurisdictions do not
specify subbands for amateur phone operation.
Amateurs operate their various moces subject only
to “‘gentlemen’s agreement."’ Surely, as intelligent
adults, we t0o can work out reasonable arrange-
ments {0 enjoy what we do without need for sub-
hands. The time for change has come,

Well, that’s one amateur’s opinion. You may
agree or disagree. Obviously, he’s done some
careful thinking about it and has taken the time
to put his thoughts on paper. Now it's your turn.

TELECONFERENCE RADIO NET

“Multiband, Broadband and Frequency-Independent
Antennas — An Overview’* is the topic of discussion
for this month’s North American Teleconference Radio
Net, to be held Thursday evening, June 21, at 2030
FOT (that"s next day 0030 UTC). Speaker will be D,
John Belrose, VE2CV, of Alymer, Quebec. John is
Director of Communications at DOC’s Communica-
tion Research Centre in Ottawa, an ARRL Technical
Advisor, and author of numerous fine antenna articles
in ST, Ham Radio and TCA. His ralk was arranged
on behalf of all Canadian amateurs by CRRL. Wani
to link in your repeater and take part? You can, from
anywhere in Canada. Contact Net Manager Rick
Whiting, W#TN, at 4749 Diane Dr., Minnetonka, MN
55343, USA.

NOTES FROM ALL OVER

M Ted Reinhardt, YE2FWE, appears to be the first
Canadian amateur to legally transmit on the 1§-MHz
WARC band, Ted was given special permission to con-
duct tests on 18.073 and 24,895 MHz, two hours a day,
on Aprl 12-15, It is not yet known if this permission
was the individual initiative of a regional DOC office,
or in response to a recent CRRL request that DOC
allow certain amateurs to conduct tests on spot frequen-
cies in the not-yet-available 18- and 24.5-MHz bands,
{0 permit them to take part in the ARRL Antenna
Design Competition.

" Prefix hunters, take note. 'To commemoerate the
bicentennial of their province, Ontario amatenrs will
be able to use the special pretix XO3 throughout July.
To commemoraie local events, Yellowknife amateurs
will be able to use the prefix CJ8 from June 23 to July
6, and Cornwall amateurs will be able to use XK3 from
Tuly 14 to July 29, L)
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European Radiotelegraphy Championship

As an event marking World Communications
Year, the first Furopean Radiotelegraphy Cham-
pionship was held during December 3-9, 1983,
Sponsored by the E. T. Krenke] Central Radio
Club of Moscow and under the auspices of
IARU Region 1, this was the first opporiunity
that European radic amateurs have had to
demonstrate their skills in this sort of contest.

The rules of the contest stipulated that each
country field a team consisting of an adult male,
an adult female, a boy and a girl. For this first
radiotelegraphy championship, teams were
ficlded from the following five countries: the
People’s Republic of Bulgaria, the Hungarian
People’s Republic, the Socialist Republic of
Romania, the Czechoslovak Socialist Republic
and the USSR. The championship was supervised
by the jury headed by Eric Godsmark, GsCQ,
then secretary of IARU Region 1. The panel of
judges was headed by At. T, Razumov, UV3EE,
Chief of the E. T. Krenkel Ceritral Radio Club
is Vladimir M. Bondarenko, UV3BW.

There were two contests — compulsory and
high speed. The compulsory program required
the reception of five mixed-text messages (letters,
numerals, punctuation marks) and the reception
of five open English text messages limited in

“President, 1ARU

speed, plus the sending of two messages, one in
mixed text and the other in plain English, Each
competitor was to receive either all five messages
or ¢lse register the highest speed in receiving one
message. The competitor copying the highest
speed received 100 points,

The high-speed contest included the receiving
and sending of letter and numeral messages with
no limit in speed. The competitor who achieved
the highest speed scored 100 points, and the
scores of other competitors were based on a
percentage of their speeds to that of the top
speed.,

When the dust had settled, the winner in the
compulsory program was Stanislav Selenov
(USSR), with second place going to T. Kaikiev
(Bulgaria) and third to G. Kympany (Romania),
Among the women, E. Sviridovitch (USSR) was
first followed by J. Mana (Romania) and M.
Farbiakova (Czechoslovakia).

The Soviet competitors dominated the high-
speed event, probably because of their emphasis
on high-speed telegraphy and many national con-
tests. Male winner was S. Selenov, who received
letters-only copy at 320 marks/min (zhout 64
WPM) and numbers-only copy at 400
marks/min. Female winner was E. Sviridovitch,
copying letters-only at 170 marks/min.

The Soviet team won the team classification,

followed by Romania and Bulgaria; while the
title of absolute European champion went to
USSR competitors Stanistav Selenov (mals) and
Elena Sviridovitch (female). The absolute win-
ners in the junior category were Oleg Besubov
and Elvira Arutkina (both USSR). --.

A well-organized contest, excellent hospitality,
fair judging, a friendly atmosphere and a high
skill of competition laid down a solid basis for
future European Championships, at which it is
hoped there will be an even greater number of
enthusiastic competitors.

HONG KONG ACTIVITY WEEKEND

Looking for a VS6 contact? The Hong Kong Amateur
Radio Transmitting Society (HARTS) will hold its Ac-
tivity Weekend in June, from 07002 Saturday, June
2, to 0700Z Sunday, June 3. All bands, all modes, in-
cluding OSCAR 10. This is a good opportunity to make
contacts valid toward the three awards issued by
HARTS. Cafch 22 requites at least 15 contacts with
countries tocated on the 22nd parallel of latitude {one
of these must be VS6), Fee $7. Nine Dragons requires
# Q80 in each of zones 18, 19 and 24-30. Fee $3, The
Fire Cracker Awgrd requires six QSOs with different
V86 stations. Fee $2. HARTS address is PO, Box 341,
Hong Kong.

JAPAN

Az of the end of March 1983 {2 whole year ago!), the
aumber of licensed Amateur Radio stations in Japan
was listed as over 550,000, o 2]

Contest Corral

A Roundup of Upcoming Operating Events

JUNE

2

New York QSO Party, sce May ST, page 104, for
details.

5 .
West Coast Qualifying Run, 10-35 WEM, ar 04007,
June 6 (% P.M., PDT June 5). W6OWP prime, W6ZR)
alternate, Frequencies are approximately 3590/7090
kHz. Underline one minute of the highest speed you
copied, certify that your copy was made without aid
and send to ARRL for grading. Please enclose your full
natle, call (if any) and complete mailing address, A

large s.a.s.¢,  will help expedite  your
award/endorsement,

9

WIAW Qualifying Run, 1040 WPM, at 02002

June 10 (10 P.M., EDT June 9). Transmifted
simultaneousiy on 1.§18 3.58 7,08 14,07 21.08 25.08
50.08 147.555 MHz. See June 5 listing for more detais,

3-10
YHF QS0 Party, sec May QST, page 100, for rules.
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World Wide South America Contest, sec May Q8T,
page 104, for more details,

16-17

Summer SMIRK Party, sponsored by the Six Meter in-
ternational Radio Kiub from 00002 June 16 until 24007,
Tune 17, 3 MHz only, No crossband or ane-way
Q50s, Single operator only. Exchange SMIRK number
and QTH (ARRL Section for U.5, stations, country
or provinee for others), Count 2 points for each Q50
with 2 SMIRK member, 1 point for non-SMIRK QS0s,
Multipliers are as follows: ARRL sections in the 48 con-
tiguous states; KH6 and KL7; Washington, DC; VE
provinces; foreign states, provinces, prefectures or
<ountries, Entries must be submitted on official forms,
available for 5.a.5.¢, from sponser, Mail logs by July
8 to Mark S. Anderson, WBSNPE, 8932 Saddle Trail,
San Antonio, TX 78255.

S-Land CW Confest, sponsored by the Joliet ARS,
from 1700Z June 16 wntil 17002 June 7. Everyone
works everyone, Work stations once per band. Entry
classes: singie op, single transmitter; multiop, single
transmitter; muitiop portable, one or two transmitters.
Exchange serial oumber and QTH (state for W stations,
provinee for VB sgations, country name for others).
Suggested frequencies: 1,805 and 60 kHz up from lower
band edges of 80, 40, 20, 15 and 10 meters. Novices:
25 kHz up from lower band edges. Count 2 points per
9-land QSO (IL/IN/WT), 1 point for others, Mutltiply

Conducted b
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by total states/provinces/countries worked, Take one
additional bonus multiplier for each group of 20 9-land
stations worked, Awards. Mail logs by July 21 (include
large s.a.5.¢. for results) to Paula Franke, WBITBL,
P.O. Box 873, Beacher, IL 60401,

All Asian DX Contest, phone, sponsored by the Japan
Amateur Radio League, from ((00Z June 16 until
240012, June 17. (CW contest will be August 25-26). 160
through 10 meters. Entry classes: single op, single band;
single op, multiband; multiop, multiband. W/VE call
€Q AA, No crosgband QS0Os. Single ops may have only
one transmitted signal at any given time. Muitiops may
have a maximum of one signal per band, Exchange
signal report and a two-digit number denoting the
operator’s age. YL stations may send 00, Count 1 point
per QSO with Asian stations on 7 through 28 MHz,
2 points on 3.5 MHz and 3 points on 1.9 Mifz. Multiply
by the number of different Asian prefixes (WFX Rules)
worked per band. Note: only JDI stations on
Ogasawara count for Asia; contacts with KA stations
do not count (they are considered military rather than
amateur). Lise separate logs for each band. Mark
multipliers the first time worked. Provide a complete
summary, JARL Asian Countries list: Ad A3 A6 A7
A9 AP BV BY CR® EP HL/HM HS HZ/7Z JA-IS
IDLIT IY OD 82 TA UA9-UAS UDS UFs UGS UH3
UIB UJ8 UL7 UM8 VS6 VSIM/8Q VII XU XV 3W
KXW XZYA YI YK ZC4/5B4 18 43 4W 4X 70 9K 9M2
9N SV and Abu Ail, Enclose s.a.e. and IRC for results.

June 19847, 73



Mail logs to arrive by Sept. 30 {Nov. 30 for CW) to
JARL. POB 377, Tokyo Central, Japan.

2324
Field Day, see May QST, page 99, for rules. Please
note: Field Day is the last fidf weekend in June,

26

WI1AW Qualifying Run, 10-35 WPM, at 1300Z (9
A.M. EDT). See June 5 and ¥ listings for more details.

July

1

Canade Day Contest, sponsored by the Canadian
Amateur Radio Federation, from (000Z-2400Z July 1.
Bvervhody works everybody. 160-2 meters phone and
C'W. Entry classes: singie op, all band; single op, single
band; multiop, single transmitter; QRP. Wark stations
ance per band and mode. No crossmaode contacts. CW
(%0s in CW parts of the bands only, Exchange signal
report and serial number starting with 001, VE1 sta-
tions must aiso send their province. Count 10 paints
per VE QSO, 1 point for others. 10 point bonus for
any CARF station using TCA or VCA suffix. Muitiply
hy total VE provinces worked per band (VOI1/v(i2
VEI-PEI VEI-NB VEI-N§ VE2 VE3 VE4 VES VES
VE? VE8 VY1), Suggested frequencies: [.810 1.840
3,525 3,770 7.025 7.070 14,025 14,150 21.025 21.250

28,025 28.500 50.040 50.110 144.090 146,520 MHz,
Suggest phone on the even and CW on the odd hours
UTC. Mail logs within 30 days (include s5-2.5.e. or
5.0.6/IRC for results) to CARF-Contests, POB 2172,
Stn D, Ottawa, ON K1P 5W4 Canada.

4

West Coast Qualifying Run, 10-35 WPM, at 0400Z
éuly is(9 P.M. PDT July 4). See June 5 listing for more
etails.

7-8

Venezuelan World Wide Coatest, phone, sponsored by
the Radio Club Venezolano, from ¢000Z July 7 until
24007 July 8 (CW July 28-29). 80 through 10 meters.
Entry classes: single op, single band; single op, multi-
baud; multiop, single transmitter; multiop, mult
transmitter. Exchange signal report and 3-digit serial
number. Count 2 points per QS0Q, Contacts between
stations in the same country count for multiplier credit
but not for QSO peints. Multiply by the toial DXCC
vountries, W/K and YV call areas worked per band,
Mail logs by August 15 (Sept, I5 for CW) and inclade
U.5. $2 or IRC equivalent for results to RCV, POB
2285, Caracas 1010-A, Venezuela.

13-15

SSTV-DX Contest, sponsored by A3 Magazine. Con-
tact Mike Stone, WBEQCD, POR H, Lowden, [A
52255-0408, for details.

14-15
;@ARU Radiosport Championship, May QST, page

14-21

Le Trophee du ‘Tiurai Contest, sponsored by Club
Ciceanien de Radio et d’ Astronomie, from 0000Z July
[4 until 2400Z JSuly 21. Stations outside French
Polynesia work FOB/6 stations only; single op, multi-
band, mixed mode. Mo cross-mode QSOs. FOS/D sta-
tions send RS(T) plus serial number, others send RE(T)
plus CQ Zone. Count 1 point for each Q50 with FOR/¢
and multiply by the total of FO8/# stations worked ont
each band. Work each station once per band/maode.
Trophy. Submit log and summary sheet by October 31
to CORA., POB 5006, Pirae, Tahiti, Freach Polynesia.

15

WI1AW Qualifying Run, 35-10 WPM, at 02002
July 16 (10 P.M. EDT July 15}, See June 5 and 9 listings
for more details.

21-22

QRP Summer Contest

Seanet Worldwide DX Contest, CW

Colombian Independence Contest

25
WIAW Qualifying Run

Special

j.ewiston, Idaho: The Lewis-Clark ARC will operate
WTVID during the NALA World’s Collegiate Baseball
Tournament from 0200Z June !, from V600Z June 2
and from 1600Z June 3. Frequencies: phone — 3.940
1335 14.270; CW -- 7.125 14,130, QSL via Dan
ggustmm, WB7BQV, 630 Stewart, Lewiston, ID
01,
Portsmouth, England: GB4ODD will be activaied in
conjunction with 2 raily of historic military vehicles to
commemorate the invasion of Europe on D-Day, 6
June 1944, Operation will take place Jure 2-3, CW and
phone, on 80, 40, 20, 10 and 2 meters. QSL via Dr.
A. §. KEnell, GePGL, 13 Northumberland Rd.,
1eamington Spa, Warwickshire V32 6HE, England.
Fairview, Kentucky: Pennyroyal ARS will activate a
special event statlon §rom the Jetferson Davis Moou-
ment from 1500Z.— (007 on both June 2 and 3. Fre-
quencies: phone — 3.950 7.260 14.310 2[.410 28.610;
CW — 3.730 7.130, Certificate and Q8L via PARS,
P.0. Box 1077, Hopkinsville, KY 42240,
Madison, Ohio: The Wireless Institute of Northern
Ohio and the Lake County ARA will operate station
KO80 June 2 from 23007 on 3.910 and 7.235 until
03002 oo June 3; and on June 3 from 15002 until
20002 on 7.235 and 21.360 (all phone operation) to
ommemaorate Ohio Wine Week. Certificate via KOSQ
- WINO Weekend, 7126 Andover Dr., Mentor, OH
44060,
Andubon, Jowar Audubon County Amateurs will
operate WABGUD from 135002 June 2 until 0300Z June
7 to celebrate the centennial of Fiseus, Iowa, Frequen-
cies will be 40 kHz up from General and Novice ciass
hand =dges and on 146.58 MHz, Certificate via Arnie
Krauel, WABGUD, 206 Tracy $t., Audubon, 1A 50025,
Uteh Beach, France: The Association Des Radio-
Amateurs De La Manche will operate station TK6JUN
from Utah Beach from June 2-10 to commemorate the
40th anniversary of B-Day. Frequencies: phone —
3.780 T.080 14,205 21,305 28.505, CW- 15 to 25 kHz
up from band edges. QSL via Jacques Davy, FSJY, Les
vielles Maisons, Quettetot, 50260, Bricquebec, France.
Slapton, England: The Devon and Cornwall Police will
operate special event station GB4ANL for a week
beginning June 2, to commemaraie the 40th anniver-
sary of the Normandy Eandings (D-Day] and the part
that the village of Slapton played in the preparatio
for those landings. v

Anderson, indiana: The Madison County ARC will

*Communications Assistant, ARAL

74

0sT=

EVEMS

operate WOVCF on June § and # from the historic
Eighth Street Festival. Phone frequencies: 3.990 7.290
14,340 21.400 28,785, Certificate via Frank M, Dick,
WASTWI, 921 Isabelle Dr., Anderson, IN 46013
Utlea, Michigan: The Macomb Emergency Com-
munications Assn. will sponsar a special events station
to be on the air from 2200Z June § until 22002 June
0. Frequencies will be near the lowes band edge of the
CGeneral class bands on CW and phone, FM on
146‘(_)’7/67. Certificate via MECA, Box 488, Utica, M1
48087.

Stockholm, Sweden: The Swedish ARC (SKOAC) will
operate special events station 7SK#AC during the an-
nual European DX Council meeting from June 8-June
70, Frequencies: phone -— 3.700 14,320 21.350; CW-
3.550 14.060 21.060.

Brookfield, Mlinois: The Chicage Suburban Radio
Association will operate N9BAT on June 9 and 10, both
days from 16007, until 2400Z to celebrate the 50th an-
iversary of the Brookfield Zoo. Phone frequencies will
be: 7.2%0 and 14.250. QSL via N9BAT Special Event,
POB 383, Brookfield, 1L 60513,

Grand Marais, Maritoba: The Manitaba DX Group
will operate CY4CAT for Catfishpedition/84 for the

§t, Clements centennial on Juwe 9 and 10, Frequencies: -

Phone — 7.200 14.250; CW — 7,100 14.075. QSL via
Manitoba DX Group, POB 28, Group 312, RE3,
Winnipeg, MB R3C 2E7, Canada.

Galesburg, Olinois: The Knox County ARC will spon-
sor station WOGFD on June ¥ and /0 from [300Z until
2200Z hoth days to commemorate Galesburg Railroad
Days. Phone frequencies will be; 7,235 14.280 21,375
28,630, QSL via Knox County ARC, WSGED, 1694
Bluebird Or., Galesburg, 1L 61401,

Stone City, Jowa: The Jones County ARS will spon-
sor a special event station June 10 from 15007 until
23597 to celebrate the Grant Wood Art Festival. Phone
operation will take place 20 kHz up from the General
class band edges. Certificate via Caffbook address of
station worked.

Napoleon, Ohio: The Henry County ARC will operate
club station K8TI from June li-Jure {7 t0 tom-
memorate the MNapoleon, Ohio Sesquicentennial
Celebration, Frequencies: phone -« 3965 14.265
21.365; C'W — 3.740: 7,065 21.150. Contact club sta-
tion or any club member. QSL via Roger €. Jaqua,
WRSMW, 17136 Mercer Rd,, Bowling Green, OH
43402,

Great Smoky Mountains National Park, TN/NC: The
Stnoky Mountains ARC will operate W4OLB in the
park from 15002 Sune 15 until 0300Z June 16 to com-
remorate the 50th anniversary of the park. Operation
will be in the General clags phone portians of 40, 20
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and 15 meters. QSL via Kevin Mack, WZ4E, Rte. 7,
Box 76, Muaryville, TN 37801.

Co Park, Moryland: K3RD will be on the air from
14007 until 22002 June 16 to commemorate the 200th
anniversary of the first balloon flight in America.
Phone ondy on 7.120 and 14.270. Certilicate viz KIRD,
9308 Bandera St., Lanham, MD 20706,

North Platte, Nebraska: The North Platte ARC will
operate WOCXH from 1700Z-2300Z June 16 and June
17 during Nebraska Land Days from the home of
+Ruffalo Bill” Cody. Frequencies: phone- 7.250 14.250
21,400, CW — 7,125 21150, Certificate via NPARC,
Box 994, North Platte, NE 69103.

Simi Vailey, California: ‘The Simi Settlers ARC will
operate & special event statlon in celebration of
Amateur Radio Week in Simi Valley on both June 16
and J7 from 1700Z until 23002, They will operate in
the General class portions of 80-13 meters. Certificate
via SSARC, POB 3035, Simi Valley, CA. 93063,
French Lick, Indiana: The Spencer County ARC will
aperate WBIRCW on June {7 aboard Indiana Railway
Museum’s Freach Lick West Baden and Southern
Railroad. Frequencies nsed will be the bottom 50 kHz
of the Ceneral class bands. QSL wia WBORCW
Callbook address.

Oconto, Wisconsin: The Oconto RC will operate sta-
tion NOCQQ from 1400Z until 2000Z June 23 during
the Old Copper Festival. Operation will be in the
General class portion of 20, 15 and 10 meters. OSL via
NYCQQ, 107 Smith Ave., Oconto, W1 34153,

Tuscumbia, Alabama: The Muscle Shoals ARC will
aperate W4JNB from 1600Z until 2100Z Jurne 28-30
and July 1 in celebration of Helen Keller Festival Days.
Frequencies: phone- 7,270 14.280. Certificate via Box
2745, Muscle Shoals, AL 35662,

West Milford, New Jersey: The Skyland ARC is spon-
soring WA2CCN to celebrate the (50th bisthday of the
Township of West Milford. Operation will be from
1300Z to 1900Z on June 30 in the General portion of
alt bands, Phone operation will be primarily on 80 and
40 meters, Certificate, QSL via Callbook.

Hannibal, Missouri: The Hannibal ARC will operate
WOKEM from 15002 until 2100Z un hoth June 30 and
July 1 during National Tom Sawyer Days. Frequencies:
phone — 7.245 14,200 21,400 28.770; CW ~ 7.125
21.128, Certificate via Hannibal ARC, WOKEM, 2108
Orchard Ave., Hannibal, MO 63401.

Strashonrg, France: Special event station TKAMWC
will be activated July 24 through July 29 to celebrate
the 11th Mennonite World Conference. Frequencies:
phone only 3.680 7.080 14,280 21,380 28.835. QSL via

PAGHEL, POB 839, 2600AP DELFT, The
Metherlands. [~}



The New Frontier

The World Above 1 Gig

13-cm Moonbounce Notes

The accompanying photographs show two sta-
tions that are coming on 13-cm EME, The first
two show the shack, or more particularly the new
Klystron amplifier, at WBSLUA (Al Ward). The
Klystron is of historic interest since it is the same
one originally used by W3GKP for his EME con-
tacts with WAHHK 14 years ago. It shounid be
capable of running 1-k'W input. As soon as Al
finishes a feed for his 24-ft dish, he should be
on 13-cm EME. (Tnx WASVIB for photos and
information,)

The third photograph shows G3WDG in his
shack, with his 1296- and 2320-MEz EME equip-
ment in the background. Because of space limita-
tions, Charlie is limited to using a 13-ft dish,
With a two-tube amplifier (2X2C39) putting out
about 100 W on 2320 MHz ¢which is pushing the
tubes quite hard), he kas heard his own echos
off the moon with about 65 W at the dish feed.
A new preamp designed by OE9XX1 brought the
echos up out of the noise. The preamp uses an
MGF1403 and produces about 15 dB of gain with
a noise figure of around 0.5 dB (1 hope to have
meore details of this preamp in this column in the
future), Charlie sees about 9-10 dB of sun noise
and has worked a number of stations, including
DFOEME (30-ft dish, 700 W, signal peaked 20
dB out of the noise!) and OBEOXXI (25.5-(t dish,
70 W),

Perfarmance of this order prampts the ques-
tion: Just how small an antenna could be used
to hear F3-cm EME signals? The answer is sur-
prising. Assuming the transmitting station has
a 30-t dish and about 750 W output (DFEEME),
a recefving station with a 1 dB system noise figure
and a 3-ft dish should copy signals with about
d 3-dB signal/noise ratio in a 500-Hz bandwidth.
With the same parameters except a 24-ft
transmitting dish, the signal/noise ratio would
drop to 1.4 dB, still quite copyable under good
conditions, For those who wish to caleulate their
own link budgets, the procedure is outlined in
the December 1980 QST New Frontier column
(p. 74). The path loss for EME on 13 cm (2304
MHz in the USA, 2320 MHz in Europe) is 277
dB, on average. At funar apogee it will be I dB
more, and at lunar perigee it will be | dB less.
With a number of high-power large antenna
systems on the band, many stations may be
capable of copying 13-cm EME signals without
realizing it. News of 13-cm EME and other EME
activity can often be heard on OSCAR 10
(145.95-MHz downliok and Mode L).

Incidentally, for those interested in the
possibility of EME on the other microwave
bands, the following is a list of nominal path
loss. Add ? dB for lunar apogee; subtract 1 dB
for lunar perigee.

1206 MHz — 272 dB
2304 MHz - 277 dB
3456 MHz - 280.5 dB
36T MHz — 284.8 dB

10368 MUz — 250 dB

*103 Divigion Ave., Millington, NJ 07946

The 1-kW, 13-om Kiystron (type VAS02B), soon
to be in use from WBSLUA.

WB5LUA's 13-cm Klystron power supply.

PHOTOGRAPHS

Readers who have interesting photographs of antennas,
equipment or people involved in amateur microwave
wark are invited to submit them for publication in this
column when space permits. Black-and-white prints ace
preferred, but color prints can be reproduced if
necessary. Please indicate i you need the photograph
returned. Send the priats to me at the address listed at
the foot of this column,

PERISCOPE ANTENNAS

Lo January 1984 New Frontier, 1 described the periscope
ardenna system for ase at microwave frequencies,
WSHXM has written pointing out that commercial

Conducted By Bob Atkins,* KA1GT

G3WDG EME shack with 1296- and 2304-MHz
systems,

periscope antennas are no longer being built because
of problems with energy not intercepted by the reflsctor
being directed toward space. With the increasing
number of communications satellites preseat {n earth
orbit, it is obviously desirable to minimize the amonunt
of stray radiation directed skyward, particularly on
commercial communications frequencies. As far as {
know, there are no restrictions on amateur antennas
of this type. Stray radiation would be far lass than that
generated, for example, by EME stations, and it would
1ot be on frequencies psed in commercial communica-
tions systemns.

NEW SERVICE TO SHARE 13 CM

The FCC is expected to approve a propasal to allow
the use of the 2310-2390 MHz band for telemetry
systems involved with test flights of new aircraft and
missiles, It is expected that power output will be imited
%:@I 3{: W, The present telemetry band is at 1435-1535

As has been previously reported in QST (sec April
1984, pp. 62-63), the FCC has been considering
withdrawing from amateur use the 13-cm band segment
from 2310-2390 MHz, At this writing no action has
been taken, so the current situation (amateur service
secondary to radiolocation) remains in effect. Let's
hope a compromise can be reached on this issue. There
is to proposal to change allocations in the curvent seg-
ment from 2300-2310 MHz.

MAIDENHEAD LOCATORS

The recent [ARU Region 1 conference in Haly adopted
a proposai for the use of the Maidenhead locator
system in all contests after 1 January 1985, They are
also in favor of its general use for other (e:g., aw;rr.g%

purposes, [2

Strays -’

OST congratulates. . .

L] Brian Goldinger, KASKUS, of Ford City, Penn-
sylvania, on winning a first place award for 2 computer
science project at the Pennsylvania Junior Academy of
Sciences conference at Grove City College,
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YL News and Views

YLRL Scholarship

Applicants for the [984 YLRL Scholarship are
now being accepted. Applicants must hold an
Amateur Radio license and intend to seek a bac-
calaureate degree in an accredited university, col-
lege or technical school in the United States.
Preference will be given to {but is not limited to)
academic study of communications and elec-
tronic or related arts and sciences.

The YLRL Scholarship, administered by the
Washington, DC Foundation for Amateur
Radio, is one of 15 scholarships being offered
this year. Awards range from $350 to 3900. Ap-
plicants for the YLRL Scholarship will also be
considered for any of the 135 scholarships for
which they can qualify, Some of the awards have
specific requirements or give preference to

THEY’LL ALWAYS REMEMBER ATHENS

in the spring of 1983, Judy Stowe, WASGEM, of
Saugus, California, and her daughter Gail were given
a beautiful bon voyage party and a Saugus-Send-Off
a5 they departed for New York then oo to Athens,
Cireece, and a tour of the Mideast, They were mef in
Athens by Judy’s granddaughter, awn Reynolds, who
already had received a message from Maria, SV1KN,
who was awaiting word of their arrival.

It was more than a week before Judy and Maria were
able to meet, When the day arrived, Maria and her OM,
Clastas, greeted Judy and Gail with much warmth and
enthusiasm. Costas, SVIDH, is not new to QST, as he
coauthored a two-part article, The Euvro-Asia to Africe
VHF Transequatorial Circuit During Solar Cycle 21,
which appeared in the November and December 1981
issues.

Sudy, an active member of the YLSSB System, had
brought along literature pertaining to the system for
Maria. During their visit. Costas conducted a radio
room tour while Maria devoured the literature, The
term ““we believe in the dignity of man’* brought Maria
running to the radio shack for an explanation. *'If this
is for YLs, what has man to do with it?** Judy quickly
clarified this point!

Castas and Maria invited Judy and Gail to atfend
the Athens ham club meeting that evening. The club
has a membership of 400, and a large portion of the
membership were in attendance. The fine dinner that
followed the meeting and the enjoyment of many new
friends made the evening the highlight of Judy and
Gail’s entire trip, It is their hope that they contributed
to the dedication to the building of friendship among
alt people through Amateur Radio, They will always
remember Athens,

LIA ZWACK, WA2NFY

Born in Switzerland, Lia began her adult life there
studying in a clinic for children — healthy children and
more often sick children. $he loved her work and yet
at the same time wondered if she might nat accomplish
more by working with children in family surroundings.
She decided to give it 2 try. For 25 years, Lia traveled
and worked with families in Switzerfand, 1taly and Ges-
many. She never thought that the day would come
when she would really use the languages she Jearned
in the process. Amateur Radio was an unknown field
to her at the time,

Int 1965, Lia planned a vacation to the United States.
During her visit she met Lee Zwack, W2WPF. Meeting
Lee proved to be a turning point in her life, as they
were married in 1968 and live happily in Rochester,
New York,

"T'he first strains of CW Lia ever heard occurred while
she was washing clothes in her new home. She found
it far from pleasant — in fact, it bothered her. But
slowly she started to recognize the sounds, The first
time she was able to put words together from these

*Country Club Dr., Monson, MA 01057
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specified geopraphical areas or the pursuit of cer-
tain study programs. For additional information
and an application form, write to Foundation
for Amateur Radio, Scholarship Chairman, 6903
Rhode Island Ave., College Park, MD 20740.
Requests must be received prior to May 31, 1984.

This is the sixth YLRL Scholarship, The
program was initiated in 1978 with a $300 award
going to Elizabeth Riemer, N7IT, of Seattle,
Washington. Last year’s scholarship went to
Pamela Sue Hayward, WBBMUS, of Kansas
City, Missouri, Over the years, several YLs have
also been selected for higher awards offered bv
the Foundation. One year there were three YL
winners.

The Scholarship is financed by the YLRL

sounds proved to be the necessary eacitement she
needed to really study and become WAZNFY, In 1973
she passed the Novice Exem, then followed up the lad-
der to General and Advanced., Lia will always be
grateful to her OM and the many hams who helped
along the way.

Lia has been an active member of YLRL, ARES and
traffic nets. She enjoys chasing DX and Q3$Qing with
new YLs. She sews, knits, skis, and is a nature lover
and bird watcher, Ham vadio for her means meeting
people and helping others as much as she ig able,

To this day, Lia maintains contact with many of her
former ¢*babies’* -- many of whom are now married
with children of their own. She compares it to feeling
like a grandmather with two generations of children
dear ta her heart. She eppreciates, too, their help in
paving the way for her becoming the bilingual Amateur
Radio operator that she is today.

THE SAGA OF PAT CROSSMAN, NGINN

Pat Crossiman warnted to be a ham very badly. She tried
taking a licensing course at a local junior college, but
was turned off by the math, which was way over her
head. Pat is a paralegal and has had little education

Costas, SV1DH, Judy, WABGEM, and Marla,
SVIKN

Lia Zwack, WAZNFY {photo courtesy N2BNE]

Conducted By Jean Peacor,* K14V

through special contributions and is administered
by The Foundation for Amateur Radio without
cost, No money is taken from the YL.RL general
funds. This is a very worthwhile effort, and your
support is solicited. Donations ranging from $1
to 5100 built the fund to the point where it could
support 2 $300 award on a self-sustaining basis.
“This year, we received a $2500 contribution from
an anonymous OM benefactor who wanted to
see us increase the amount of the scholarship,
and can now guarantee a $500 award from now
on. Please continue to support this program s0
we can continue to increase the award in future
vears or offer additional scholarships. Every
dollar will help, — Ethet Smith, K4LMB, YLRL
Scholarship Ligison

in math and the sciences.

On Veterans Day 1982, she fell and broke ber hip.
After getting home from the hospital, she spent many
houss [istening to the general-coverage receiver her OM
had gotten her for her birthday. She was again hard
bitten by the ham bug.

The General Class License Course arrived on January
26, 1983, Sixty-one days later, Pat went to the FCC and
took the 20-WPM code test as a warm-up and passed
it. She then failed the CGeneral class written exam hy
thres questions, More studying took place and, %6 days
after receiving the course, Pat went back to FCC. She
passed the Ceneral class examination but failed the
Advanced.

On June 15, 139 days after starting her studies, Pat
passed both the Advanced and Extra class examina-
tions. It must be pointed out that she did have the time
to study, and it’s obvious that she put it to good use.
‘The important point is that she persisted, She may be
very inexperienced, but she’s an Extra Class radio
amateur with all of the privileges theveof. Pat has pro-
gressed from no leense to Extra Class in 139 days!

Others may have, or will, go from no license to Ex-
tra in a shorter period of time than Pat has, but 'm
very proud of her . . . she's my wite, - KaAAY BEF7]

Pat Crossman, NBINN, of Vista, California



Coming Conventions

GEORGIA STATE CONVENTION
June 16-17, Atlanta

The Atlanta Hamfestival 1984 and Georgia State Con-
vention, sponsored by the Atlanta Radio Club, wili be
held at the Atlanta Civic Center June 16-17. 70,000
square feet of air-conditioned exhibitor space and over
800 outdoor fleamarket spaces will be available.
Fleamarket — $12.50/space in advance, $15 at the gate
for both days. Hamfest registration — 85 in advance,
$6 at the door. For you to be preregistered for the
fleamarket or hamfest, we must receive your applica-
tion and check by June 8, Preregistration applications
received after June 8 will be returned, Hours are 8 A.M.
to 5 P.M, on Saturday, 8 A.M. to 2:30 P.M. on Sun-
day. Talk-in on 3.975 MHz, 146.22/82 and 146.54
simplex. For preregistration or cther information, write
t%%%lanta Radio Club, P.O. Box 77171, Atlanta, GA
EIERYN

MICHIGAN STATE CONVENTION
June 29-30, Livonia

For the first time in 24 years, the ARRL Michigan State
Convention will be held in southeastern Michigan.
Dates are Friday, June 29, and Saturday, June 30. The
site is Schoolcraft College in lovely Livonia, “Eye-Ball
Social’ at 7:30 P.M. Friday, June 29, at the head-
quarter's hotel, the Plymouth Hilton, with a Wouff
Hong initiation at the stroke of midnight., Convention
opens at 8 AM. Saturday, June 30, with exhibits,
forums, seminars, YL activities, demonstrations, and
state nets and organization mestings. Convention ban-
guet, Saturday, June 30, 7:30 P.M., at the Plymouth
Hilton. Plenty of parking! Lots to see and do. Con-
vention is sponsored by the Livonia ARC and nine
other southeastern Michigan clobs. Talk-in on
145.35/144.75 and 52, Large indoor swap and outdoor
trunk-sale area. Admission is $3 at the door, $2.50 in
advance. Tables, $1/ft: Trunk sales, $5/space. Reserve
tables, trunk sale spaces, advance tickets or general in-
formation requests to Neil Coffin, WABGWL, Livonia
ARC, P.O. Box 2111, Livonia, Ml 48151,

WEST VIRGINIA STATE CONVENTION
June 30-July 1, Jackson’s Mill
The 26th Annual West Virginia State ARRL Conven-

Dilta Division, New Osteans, Lousins
RRL NATIONAL CONVENTIONS

Indistiapolis -

aboma State, Oklshoms City

tion will be held on the weekend of June 30-July 1 at
the Jackson's Mill 4H Camp near Weston. This
weekend convention features net meeting, DX forum,
ARES/RACES meetings, technical forums, MARS
neetings, amateur gear auction, flea market, and much
more. This year, FCC sxams will be offered to the ex-
tent that the VE program allows.

Registration and lodging information; WV State
Amateur Radio Council, 103 Cleveland Ave., Nitro,
WV 25143,

Camping Information: Bob Robertson, KUSC,
Route 3, Box 302, Fairmont, WV 26554,

FCC Examination Requests: Jerry Fanucei, K8JF,
1313 Anderson Ave., Morgantown, WV 26505,

INDIANA STATE CONVENTION

July 7-8, 1984

The 1984 Indiana Section ARRL State Convention
again will be held in conjunction with the Indianapolis

Hamfest. The convention will be held Saturday, July
7, at the Howard Johnson’s Bast, located at 1-70 and
Post Road. Following a day of mestings and forums,
there will be a hospitality hour and a banquet. The
keynote banquet speaker will be ARRL President Larry
Price, W4RA, Forums at the convention will also in-
¢clude the FCC,

The l4th Annual Indianapolis Hamfest will allow
flea market setup to begin after 8 A.M. on Saturday.
Free overnight camping at the Marion County Fair
Grounds (Jocation of the Hamfest) is provided by the
Hamfest. On Sunday, July 8, there will be a commercial
exhibition, a flea market and forums. Scheduled
forums include one involving ARRL President Price,
ATV, RTTY, Packet Radio, FCC and Micto-
computers.

For more information on ¢ither the State Conven-
tion or the Hamfest, write to Indianapolis Hamfest
Association, P.O. Box 11086, Indianapolis, IN 46201,
tel. 317-894-8522.

Famfest Calendar

[Attention those who send In items for Hamfest
Calendar and Coming Conventions: Postal regula-
tions prohibit mention in Q8T of prizes of any kind
and games of chance such as bingo.]

British Columbia {Maple Ridge) — $une 30-Jaly 1: The
Maple Ridge ARC will hold Hamfest *84 on June 30
at the Maple Ridge Fairgrounds, 30 miles east of Yan-
cauver. Registration for hams is $5; nonhams over 12,
$2. Preregistration: §4, hams; $1.60, nonhams over i2.
Food, prizes, swap & shop, commercial displays, bunny
hunts, women's and children’s programs, and more.

TARRL Hamtast
*Convention/Travel Coordinator, ARRL

Camper space available with electricity, Talk-in on
20/80 and 34/94, Por more information and
preregistration, contact Maple Ridge ARC, Box 292,
Maple Ridge, BC VX 7G2.

California (Santa Maris) — June 17: The Satellite ARC
will hold its 1984 Santa Maria Swap fest and Santa-
Maria style Barbecue at the Union Oil Company pic-
nic grounds, just south of Santa Maria, on Sunday,
June 17. General admission will be at ¢ A, M., and the
barbecue will be served at 1 P.M. For tickets and
further information, or to reserve a swap table, write
to Satellite ARC, P.O, Box 5117, Vandenberg AFR,
CA 93437,

linois (Granite City) — June 10; The Egyptian
Radio Club Hamfest will be held June 10 at the Egyp-
tian Radio Clubhouse. Tickets: $1 in advance; $2 each
or 3 for 85 at the Hamfest. Flea Market spaces available
on a first-come basis. First space (approximately 10

By Marjorie C. Tenney,* WB1FSN

feet) free. Additional spaces are $5. Plenty of free park-
ing. Talk-in on 16/76 and 52, For advance rickets, write
to Egyptian Radio Club, P.0). Box 562, Cranite City,
IL 62040,

llinois (Chicago} — June 1: The Six Mster Club of
Chicago, Inc,, will hold its 27th annual ham fest on June
10 at Santa Fe Park, 915t and Wolf Roacl, in Willow
Springs. Gates apen at 6 A,M. Advance Registration
is $2; at the gate, $3. Plenty of parking space;
refreshments available. Air Force MARS meeting.
Talk-in on 37/97 or 52, For advance tickets, contact
Val Hellwig, K9ZWV, 3420 South 60th Ct., Cicero, IL
60550, or any club member.

Lllinois (Elgin} — June 21-23: The Antique Radio Club
of Winois wilf hold Radiofest 84 on June 21-23 at the
Elgin Holiday Inn, [-90 and Ilincis 31. Antique and
classic amateur equipment, as well as all sorts of other
vintage radio memorabilia will be on display and for
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sale, Talk-in on 52. For further information, write to
Joe Willis, Box 14732, Chicago, 1L 60614,

ludizna (Crown Poinf) — June 17: The Lake County
ARC will hold its {2th annual Dad’s Day Hamfest June
17 at the Lake County Fairground, Industrial Arts
Building, Crown Point, from § A.M. to 2 P.M. Tickets
are $2. Plenty of parking, food and awards, Talk-in
on 84/24 or 52, For further information, contact Bill
De Greer, WOTY, 3601 Tyler St., Gary, IN 46408,

Kansas (Overland Park) — July 4-7: The Mobile
Amatenr Awards Club, Inc. will hold its annual con-
vention at the Holiday Inn in Overland Park July 4-7.
Ficnic for early acrivals Wednesday evening. Area tours
and dinner theater Thursday; antenna and computer
forums Fridav. Annual business meeting Saturday
morning. Hospitality suite open during entire conven-
tlon. For more information, send an s.a.5.¢. to R, L.
Eryson, K#BAYO, RE, Box 230 M, De Soto, X8 66018,

H,oulsiana (Alexandria) — June 16-17: The Cenla
ARC will host the 1984 Cenlafest in Alexandria June
16-17, from 9 A.M. to 5 P.M. Saturday and from 9
A.M. to 2 P.M. Sunday, New equipment dealers,
forums, swap tables, special events for nonhams. Ad-
mission is free, Talk-in: 93/33, For information, con-
tact Bd Crump, KBSCX, 6035 Navaho Trail, Alexan-
dria, LA 71301 tel, 318-443-4687.

Maryland (Frederick) — June 17: The Frederick ARC
will hold its 7th Annual Hamfest June 17 at the
Frederick Fairgrounds, 8 A.M. to 4 P.M, Admission,
$3; women and children free, Tailgaters add $2. Gates
open for exhibitors at & P.M, June 16; overnight securi-
ty provided. Overnight parking welcome, Exhibitor
tables: 1st, $10; axtra tables, $5 each. For additional
information, call or write to Jim Devilbiss, WA3FUJ,
914 Pine Ave., Frederick, MD 21701, tel. 301-662-5784,
Massachusetts (Dafton) — June 3: The Northern
Berkshire ARC is hosting a flea mariet at the Dalton
American Legion at Rte., 9, Admission: $1. Free over-
night camping from 6 P.M. June 2. Preakfast and
lunch bat provided by the Dalton American Legion.
Talk-in on Mt. Greylock, 31/91.

tMichigan (Monroe) — June 10; The Monroe Coun-
ty Communications Association will hold its hamfest
June 10, from 8 A.M. to 3 P.M,, at the Monroe County
Community College on Raisinville Road, just off M-50,
west of Monroe. Contests, food and free trunk sales.
Table space: 50 cents per foot, 8 feet minimum. Talk-
in: 13773, T1/31 and 52, To reserve tables, send an
5.4.3.¢. to Hamfest, Box 237, Monroe, MI 48161, For
information, call Leroy, KASLAR, at 313-242-0627.

Michigan (Grand Rapids) — June 30: The Independent
Repeater Association of Grand Rapids will hold its an-
nual Hamfestival on June 30, from 8 A.M. to 4 P.M.,
at the Wyoming MNational Guard Armory on 44th
Street, west of US-131. Admission $3.50. Programs in-
clude satellite operation, packet radio, WSLFL Space
Shuttle movie, Amtor forum, CW rx contest, antenna
forum and shack picture contest. 15,000-square-foot
swap aren. Free table space for all sellers, Dealer setup
at 6 A M. Talk-in on 163/76%. Advanced table reser-
vations accepted. Dealers welcome, For more informa-
tion, call Linda Hurley, WDSOHW, tel. 616-457-1233,
05 w?te to IRA, 562 92nd St., S.E., Byron Center, M1
49315,

Minnesota (Faribaul{) — Jaly 7: The Faribault ARC
will hold its 3rd annual swapfest July 7, from 9 A.M.
to 3 P.M., at the Rice County Fairgrounds, Tables by
request before July 1. Talk- in on 19/79, For more in-
formation, comtact Mike Ferguson, N@DGG, tel
%07-744-5145 (after 5 P.ML).

Nevada {Las Vegas) — June 21-24: The YL Interna-
tional Single Sideband System’s annual convention will
be held June 21-24 in Las Vegas at the Sahara Hotel.
Deluxe accommodations and RV parking available.
Planned activities include 2 tour of Hoover Dam, a
Lake Mead cruise, 4 gala stage show, a cocktail party,
baniuet and breakfast buffet. Other activities include
a DX forum and business meetings. YLRLs are invited
to meet Thursday evening, Sune 21, at § P.M. A con-
vention station will operate on 14,332 MHz. For com-
plete details and registration packet, send a business-
sized s.a.3.e. with 37 cents postage to Jan Weaver,
N7YL, 2195 East Camero Ave,, Las Vegas, NV 89123,

New Jersey {(Deal) — June 10: The Jersey Shore
Chaverim Radio Amateur Club will sponsor its Third
Ham and Computer Fest June 10 at the Jewish Com-
munity Center in Deal. Deal is only 50 miles from New
York City, or 70 miles from Phifadelphia. For further
information, contact Amold L. Halpern, W2GDS, 450
Brighton Ave., Long HBranch, NJ 07740, tel.
201-222-3009.

New Jersey (Dunellen) — June 16: The Raritan Valley
Radio Club (W2QW) will hold its 13th annual hamfest
June 16 at Columbia Park in Bunellen. Ciates open at
8:30 A.M. Sellers’ spots are $5 each (no tables
available); lookers, $2. Advance tickets may be pur-
chased from any club member. Food and drink will be
available at the refrestment stand. Talk-in on 023/625
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and $2. For further information, contact Jack,
W2AIWEK, tel. 201-756-2546, or Ted, WB2TKL, tel.
201-725-3481 (between 10 A.M, and 10 P.M.).

tNew York (Cortland) — fone 16: The Skyline ARC
will hold its second Annual Hamfest & Flea Market
June 16 at the Cortland County Fairgrounds in Cort-
land, off I-81 at Exit 12, from 8 A.M. to 5 P.M. Ad-
mission: $2. indoor-outdoor flea market. Acres of
parking. Reserved indoor tables and space: $3, Re-
served undercover space: $2. Talk-in on 52. For details,
contact Bud Jackson, K2ZER, 8 Sunnyfield Dr., Cort-
land, NY 13045,

Wew York (Mahopac) — July 7: The Putnam Emergen-
cy Amateur Repeater League will hold its third annual
Hamfest July 7 at 5t. John’s School, Monsignor
O'Brien Blvd,, from 9 A.M. to 4 P,M., in Mahopac,
Cieneral admission is $1. indoor tables are $3. Qutdoor
tailgating: $4. Talk-in on 144.535/145,135 and 52. For
advance registration and information, contact Frank
Konecnik, WB2ZPTP, RD 1, 244 C, Carmel, NY 10512,
tNew York {Alexander) — July 8: The Genesee Radie
Amateurs will hold the Batavia Hamfest July 8 at Alex-
ander Fireman’s Grounds, Route 98 in Alexander, from
7 AM. to 5 P.M. Admission is $3. until June 22; at
the doot, $4. Activities include a 6 A.M. breakfast, CW
contest, OM and YL programs, 52 check-In contest,
flea market, commercial exhibit area (opens 9 A.M.),
tiot-air balloon rides and chicken barbecue. Camping
is free; electrical hookups are $2. Talk-in on 4.71/5.31
and 52, For information, contact GRAM, P.O. Box
£72, Batavia, NY 14020, For tickets, contact Knute
Carlson, N2DRX, 26 Burke Dr., Batavia, NY 14020,

North Diskota (Dunseith) — July 14-15: The 21st In-
ternational Hamfest will be held July i4-15 af the in-
ternational Peace Garden, between Dunseith and
Boissevain, Manitoba. Activities include transmitter
hunts, mobile judging and a CW contest, Excellent
camping facilities. For more information, comtact
\;’lgﬁﬁEMY or WD@DAJ, Box H, Dickinson, ND
5 .

tOhio (Akron) — June 19; The 17th annual Goodyear
ARC Akron Hamfest will be held June 10 at Wingfoot
Lake Park, near U.S. 224 and SR 43 east of Akron,
from 10 A.M. to 5 P.M. Family admission is $2.50 in
advance, $3 at the gate. Flea market is 82 per space.
Pavilion is $5 per table. Flea Market and exhibitor setup
begins at 7 A.M. Free parking, Plenic area and refresh-
ments available, Talk-in on 04/64 or 385/985. For ad-
vance tickets and/or reservations, send an s.a.5.¢. to
Don Rogers, WASSX!I, 161 South Hawkins Ave.,
Akron, OH 44313, tel. 216-633-3665.

tOhio (Belefontaine) — June 10: ‘The Champaign-
Logan ARC will host Hamboree ‘84 June 10 at the
Logan City Fairgrounds from 8 A.M, to 3 P.M., Ad-
mission in advance is $2, at the door, $2.50. Radio and
computer activities. Free parking. Tables are §3. Check-
in on 32; information, 7.60/00. For information, con-
tact Steven Kidder, NSETD, Box 265, Russells Point,
0OH 43348, tel. 513-843-6099,

Ohio (Hicksvilte) — June 17: The Defiance County
ARC Hamfest will be held June 17 at the Defiance
County Pairgrounds in Hicksville from 8 A.M. to
4 P.M. For more information, contact Chris Ballard,
KASLEBR, Rte. 1, Roland Rd., Sherwood, OH 43556,
tel. 419-899-4209.

Obhio (Bowling Green) — July 8: The 20th annual
Wood County Ham- A-Rama will be held July 8 at the
Wood County Fairgrounds. Gates open 8 A M. Free
admission and packing, ‘Trunk sales and food available.
Advance table rentals §5 (dealers only). Saturday setup
until § P.M. Talk-in on 52. For more information or
dealer rentais, send an s.2.5.¢. to Wood Co. ARC, ¢/o
C'raig Henderson, Box 366, Luckey, OH 43443,

tOhio (Louisvilie) — July 15 The Tuseco ARC,
WRZHK, and the Canton ARC, WSAL, will hold the
10th annual Hall of Fame Hamfest July 15 at the
Nimishillen Grange, 6461 Easton St., Louisville,
Tickets are $2.50 in advance, $3 at the gate. Flea market
is $2 additional per vehicle. Tables can be reserved.
Events include forums, dealers, flea market and food.
Talk-in on 72/12 and 52. For reservations or more in-
formation, contact Butch Lebold, WASSHP, 10877
Hazelview Ave., Alliance, OH 44601, tel. 216-821-
B794.

Ontario (Milton) — July 14: The 10th aonual Ontario
Hamfest will be heid July 14 at the Milton Fairgrounds
from 7 A.M. to 4 P.M. Admission: $2.50 in advance,
$4 at the gate. Free parking and flea market tables.
Commercial exhibits and refreshments. Camping {with
hydro} available, Talk-in on 21/81, For details, write
to the Burlington ARC, Box 836, Burlington, ON L7R
3X7, Canada.

Oregon (Eugene) - July 21-22: The 9th annual Lane
County Ham Fair will be held July 21-22 at the Oregon
National Guard Armory, 2515 Centennial, starting at
8 A M. License exams for all available FCC tests will
be held. Computer demonsirations, 2-meter bunny
hunt, technical seminars, swap tables, all-day snack

bar, kiddie korner, free parking for RVs (no hookups}
and potluck supper Saturday. Talk-in on 28/88, 86/26
and 2. For more information, write o Tom Temby,
WBTWPU, 1227 Crocker Rd., Bugene, OR 97404, tel.
503-649-1761.

Pennsylvania {Milton) — June 10: The Milton ARC
will hold their 13th annual hamfest june 10, rain or
shine, at the Winfield Fire Co, grounds on Rte. 15,
south of Lewisburg and & miles south of Exit 30 on
[-80, from 8 A.M. to 3 P.M. Registration, $3; wives
and children free. Flea market, auction and contests.
Talk-in on 37/97 and 025/625. For further details, con~
tact Jerry Williamson, WA3SX(Q, 10 Old Farm La.,
Milton, PA 17847, tel, 717-742-3027.

Pennsylvania (Harvisburg) — July 4: The Harrisbusg
Radio Amateur Club will sponsor the Annual Fire-
cracker Hamfest at the Bressler F.C. picnic grounds.
Take Exit 1 off £-243 (Rte. 443) and follow signs to
Bressler, Admission is $3; XYL and children free. Free
tailgating. Parking for 1000 cars. Shade trees and
pavilion with tables, For more information and table
reservations, contact Dave, KC3MG, 131 Livingston
St., Swatara, PA 17113, tel. 717-039-4957.

Saskatchewnn (Swift Current) — June 30: The Saskat-
chewan Hamfest will be held June 30 in Swift Current.
Displays, women’s program, banquet, and more. For
details, contact the Hamifest committee, Box 6, Swift
Current, SK 89H 3V5.

Tennessee (Humboldt) — June 3: The Humboldt ARC
will hold its annual hamfest at Bailey Park from 8 A.M.
to 4 P.M. Admission is $2. Flea market and other ac-
tivities. RV parking. Talk-in on 37/97, For forther in-
formation, contact Ed Holmes, W4IGW, 501 North
18th Ave., Humboldt, TN 38343,

Wisconsin {Oak Creek) — July 7:The South Milwaukee
ARC will hold its annual Swapfest July 7 at Amerlcan
Legion Post 434, 9327 South Shepard Ave., Ozk Creek,
from 7 A.M. to 5 P.M. Parking, picnic ares, hot and
cold sandwiches, and Hguid refreshments wili be
available. Admisston is $3. Talk-in on 94. For more
details, write to the club at P.Q, Box 102, South
Milwaukee, W1 52172,

Wisconsin (Sheboygan) — July 14: The fifth annual
Sheboygan County ARC Lakeshore Swap fest and Brat
Fry will be held July 14 at the Wilson Town Hall, south
of Sheboygan, from 10 AM. to 4 P M. Free tables.
Camping available at Terry Andre Btate Park. For
more iaformation, contact Julian, KR9SS, 6400
Hawthorn Rd., Sheboygan, WI 53081, tel.
414-457-3366

Note: Sponsors of large gatharings should check with
League Hw, for an advisory on posaibla date coniilcts
before contracting‘ for meeting space. Dates may be
recordad at AR

advance.,
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Hilent Keps

[t is with deep regret that we record the passing of these amateurs:

WIDF, George Grammer, West Hartford, CT
WBIEYM, James P. Szewczyk, Adams, MA
WIIFG, Willard D. Cook, Hopedale, MA
W1IPB, Bruce Greening, West Hartford, CT
WIRCA, Robert B. Campbell, Beverly, MA
WB2CNQ, Eugene Schwartz, Hollywood, FL
2FU, Alexander Zimany, Jackson Heights, NY
WA2LJIC, Carlton P, Boynton, Newark, NY
KA2NLZ, Edward §, Van Allen, Huntington
Station, NY
W2POA, Joseph J. Mooney, Buffalo, NY
KZRNW, Paul V. Countryman, Gouverneur, NY
K2SQH, Theodore E. Kimmerly, Rochester, NY
W2YDK, John White, Ringwoad, NJ
W2ZQC, Abraham Anapolle, West Caldwell, NJ
K3iBFO, Guilford W, Hamilton, Brookville, PA
W3DGO, Harold S, Benner, Norristown, PA
KA3FBN, Harry I.. Greenwald, Sigel, PA
W3FSP, E. Russell Kidwell, Silver Spring, MD
WB3KYR, Nicholas Bielanowski, Dickson City, PA
W3OJA, Joseph P. Daylida, Apollo, PA
WAIURW, Patrick A. Philippi, Myrtle Beach, SC
K4CQB, Herman H. Schneidman, Paducah, KY
K4CTX, Wylie R. Harley, Charleston Heights, 5C
*K4DC, David C. Kochendasfer, Mollusk, VA
k4D, Harold E. LaMarche, Ft. Lauderdale, FL
WAERW, Francis R. Tillman, Jr., Tallahassee, FL
WA4EQO, Arthur H. Anderson, Dyersburg, TN
WAFXZ, Emmett A. Birdwell, Athens, AL
WDMOYW, Harold L. Brown, Hollywood, F1.
W4PFH, Robert C. (’Connor, Ruskin, FL
W4PGK, Asa F, Tift, Albany, GA
WD4PHLU, Horace A, Mauney, Griffin, GA
KA4PQZ, William M. Sparr, Tryon, NC
WAL4QLG, Leonard “Rick’ Ricards, Fort
Lauderdale, FL
W4RRM, Milford F. Merrell, Hampton, VA
W4WK, Beryl L, Dassow, Arcadia, FL
WAIWZTZ, Kendalt H, Hartley, Lakeland, FL
K3AXU, Clyde B, Morrison, Shawnee, OK
WSEBO, Robert 8. Bryant, Lubbock, TX
KSFYA, Alton A. McReynolds, Tulsa, OK
KSLYM, Robert E, Parks, Altus, OK
WIMYP, Thomas W, Moore, Lubbock, TX
K30QD, Carl H, Bower, Shawnee, QK
WS0ZN, Dominic J.. Tomare, Friendswood, TX

50 Years Ago

June 1934

1 Editor Warner speculates whether we can do
something to u.fLf. propagation physics — refracting,
polarizing, focusing, or whatever — to abtain real DX
performance from that part of the spectrum.

i1 G. Ciramimer feels that the basic sensitivity of 2 sim-
ple receiver, plus its small cost and ease of construc-
tion, adds up to an attractive project even in these days
of moving toward superhets. He details the complete
design of a 58-57 unit covering 1.75 to 41 Me. with five
plug-in coils,

[J The versatility of the new RK-20 beam pentode is
shown in two examples from Jim Lamb’s workbench.
One is a 50-watt amplifier with minimal excitation re-
riirements, and the other a one-tube crystal (iri-tet cir-
cuit, of course) oscillator-transmitter. Either can be
modulated with no great worry about stability,

3 WSV likes high-power but not the attendant ex-
pense of multiple stages, so his Y3-kW (212D} oscillator
is locked in frequency with a crystal stage by means of
a twisted pair inductive link.

L1 W2BSL’s transceiver design replaces the usual Type
30 tube with a Type 19, resulting in a tenfold increase
in power (to two watts!), uses a unity-coupled tank and
4 superregen recciver — all for portability. [It led to
Frank's formation of the Radio Transceiver
Laboratories, which produced the popular rig ($22.50
plus tubes} and a number of advanced versions through
the 19305 — Ed],

L) At the annual Board of Directors meeting, the by-
faws were changed so that only members with amateur
licenses can henceforth vote in League ¢lections. A pew
post of Alternate Director was establiished to fill in
when the Director might be incapacitated. And the
Board went officially ot record as opposed to the
elimination of the code reguirement in the amateur
axam!

WSUCT, Wilbur P, Waggoner, Hennessey, OK
W3UGN, Roy M. Reece, Jr., Lawton, OK
WBSWZB, Caidus A. Cox, Carthage, MS
*WBGAAR, William W. Schenler, Arcata, CA
KAG6BMU, John V, *Jack” Higgins, Modesto, CA
WASDIH, Elsie E. Hart, West Jordan, UT
WAGEXM, Albert (t, Seymour, Point Arena, CA,
W6LSN, Albert K. Mealey, Hemet, CA
WOMTK, Charles T. Bethard, Los Osos, CA
KA6PFT, Clifford H. Brainerd, Barstow, CA
W6OQH, Anthony J. White, Napa, CA
WAGUAX, Chalmer F. Culbertson, Jr., Red Bluff,
CA
KA6WIY, Bric J. Bailing, Camino, CA
N6XL, Les J, Wandel, Moraga, CA
WIEBY, Wilbur T. Korb, Kalispell, MT
WTKXQ, James I.. Garrison, Riviera, AZ
K7PTA, lohn Schierman, Portland, OR
W7QNC, Henry F. Hudson, Fucson, AZ
WATTGS, Eldon D, Bibbey, Lakeside, OR
W7TTHH, Frank W. Jones, Sr., Reno, NV
WATYCY, John M. Marshall, Gresham, OR
WBABQ, Frank A. Caswell, Dayton, OH
WBBANR, Jerome Howell, Leonard, M
K8AQ, Leonard P. Malone, Jr,, Loveland, OH
WABAUOQ, Walter G. Milier, Dayton, OH
WBCAB, Robert R. Brooks, Cumberland, QR
WBCMV, Albert A. Zimanski, Birmingham, M
WBHJQ, Orel Z. Burdick, Muskegon, MI
WBIOR, Bernard H. “‘Steve™ Scheidt, Lake
Oldessa, M1
WSELPY, Clyde T. Ervin, Lebanon, OH
WARLZU, Doris L, Kissick, Mount Perry, OH
WEOBA, William W. Hodges, Livonia, Ml
WBQLE, Carlton L. Wehster, Nancy, KY
W3QU, Robert C. Apple, Union, OH
WDSRZU, Anna Mae Madson, Mission, TX
WBUCG, Charles W. Schecter, Muskegon, M]I
WABWMC, Richard A, Weiner, Ludington, MI
KAYFEE, Marie Nilsson, Ashland, Wi
KASFEM, Delbert S. Lacquement, Mount Carmel,

L
WDYHDYV, Frederick H, Fromm, Lakeland, &L
WILQF, George J, Nesbed, Riverside, 11
WOILTI, Leonard R. Grajewski, LaSalle, IL
WOMTF, Martha M. Young, Evansville, IN

(] The new 2B7 diode-pentode makes practical in ham
receivers the use of diode detection with a.g.c.
W. Smith adapts the tube as a combined i.f, stage and

second detector,

(1 W2AOE shows us a ham station “analyzer” -
basically a v.t.v.m. with pickup coils to obtain com-
paraiive field strength readings from different anten-
na adjustments.

"1 WECAL suggests using fixed condensers in series in
a tank circuit to give the same performance as a split-
stator unit, with improved nentralization effectiveness.
Much impressed, Technical Editor Grammer adds some
thauglits of his own,

[-] League membership is the highest ever — topping
20,000, The Pacific Division is now split, with its
southern portion comprising a new Southwestern
Division,

25 Years Ago

June 1959

I W3TLN has built a mobile transceiver for sideband,
using surplus ztals and ARC-S components 1o keep
costs down. A VXO circuit contributes to stability even
on rough roads,

[2 The G4Z1J beam design has been popular for several
years. ON4GBX found he conld dispose of the usnal
tatching networks and housing by using coax line of
a specific computed length, confirmed eXperimentally.
LZI_Audio compression improves the effectiveness of
valce commuaication, sideband or a.m., and W3LYP
shows us 2 simple unit made with transistors.

0 W2LYH is sold on the use of separate converters
feeding 2 BC-312 surplus unit for good reception on

WEEGE, Hubert €. Geil, Almena, K8 P
Kﬁr\:EGY, William R. Korlath, Brooklyn Center,
N
*WRBEFQN, Richard M. Richardson, Liitleton, CO
WAaEZD, Charles D, Johnson, Ames, KS
WOGHM, Clarence I. Davis, Norfolk, NE
KABKFN, Mitch G. Myers, Aurora, CO
KABNPN, John F, **Doc” Davidson, Lincolt, NE
WEVRF, Oscar “'Hug™ Huoggins, Kansas City, MO
KH6DZB, Thomas P. Tennissen, Los Alios, CA
KL7EQ, Leon “Ole” Iohnson, Kodiak, AK
VEIABW, Don Chisholm, Moncton, NB
VEIANS, Ralph 3. Ramsay, Summerside, PE
VOIBT, Ches Avery, 5t. John’s, NF
VELIX, Jan W. Kiyn, Tantallon, NS
VEIRA, Bazel E. Bragg, Sydney, NS
VE3IAKC, Arthur F, Andrews, Galt, ON
VE3VL, Frank P. Kehoe, London, ON..
VESABN, Thomas H. Clark, Red Deer, AB
VEGBHA, William A. Allwright, Red Deer, AB
VE6VM, Vincent J. McMahon, Edmonton, AB
VETBCH, Howard W. Scott, Kamloops, BC
VETBQ, Jack Sibson, Coguitlam, BC
VETDKI, Truman D. Locheed, Vernon, BC
VE?8J, Sam F, E. Jennings, Vancouver, BC
G8VG, W, H. “Bill"” Windle, Dartford, Kent,
England
PASUB, H. M. E. Linse, Boxtel, The Netherlands

*Life Member, ARRL
**Charter Lifa Member

In order to avoid unfortunate arrors in the Sflent Keys
column, raports of Silant Keya will henceforth be cons
tirmed through acknowledgment only ta tha family of
the deceased, Thus, those who report a Silsnt Key will
not necessarily recaive an acknowledgment from Hag.

Note: All Silent Key reporis sent to Hg. must Include
the name, address and call slan of the reportar as
well as the name, address and call of the Sllent Kay
In order to be listed in the column. Picase allow .
several months tor the listing to appear In OST. EEE]

the higher bands, and describes three he built for 14,
21 and 28 Mc.,

'] To support kis new 8-clement, 6-meter Yagi, K6IJKK
built 2 40-foot tower of 2 % 2 Douglas fir with ] x 2
furring strip crosspieces.

[ Project Supervisor W1VLH summarizes successful
results of volunteer amateur performance In the {nter-
national Geophysical Year study of v.h.f, propagation.
(3 For the ham with limited space, W2AWH describes
several miniature versions of antennas that still provide
effective radiation, including one modified from a TV
rveceiving antenna,

[ Inexpensive surplus crysials in the 3-Mc. range have
put 2 lot of us on common &-meter frequencies,
Wt:iLCK avoids much such QRM with a sitaple 6AL6
v.f.0

(1 Even a beginner should have some basic measuring
equipment, and WI1ICP suggests as a firs: project a
“junk box” d.c. volt-ohmmeter,

[ Most break-in systems have used relays, W4HBO
worked up a circuit for blacked-grid keying systems
using the receiver a.v.c. for mating, pius a-side tone.
1 K5JOK and WOPDK give us some excellent sugges-
tions for hoth individual and club approaches to ob-
taining better public relations For amateur radio.

[JJ Top *phone scorer in last November's Sweepstakes
was K6EVR. Frankford again won the club award.
L] President Eisenhower sent greetings vii amateur
radio to several hundred foreign dignitaries attending
the international technical radio conference in Los
Angeles. WIWTE (White House communications}
originated the traffic to K6USA, a special show sta-
tion set up for the visitors.

[J And there’s an important worldwide allocations
conference set for Geneva, Switzerland, later in the
year. The United States proposals provide for contin-
uance of every amateur band now assigned.

{7 W1TS joined the Arctic explorer ship Bovdoin for
its final voyage, re-creating his ploneering North Pole
cxpedition communications feats of 923,
— WIRW L
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Clule Corner

SSCs RENEW THEIR COMMITMENT

June | marks the start of the second annual cycle of
the Special Service Club Program,' The first 13 SSCs
were reviewing their first vear-long performances and
renewing their commitments as this was being written
in early May. Over the past 12 months, our 85Cs, Af-
filiated Club Coordinators (ACCs) and we at Head-
guarters have learned a lot!

Many of our affiliated <lubs at first questioned
whether they would be able to meet the challenge.
Those who applied and were approved as 5SCs learned
that by focusing on those activities that local clubs ate
best equipped to carry out, taking the time to assess
and organize their particular local talents, and setting
reasonable annnat objectives, they were squal to the
task. Though many of our more than 100 $5Cs found
they qualified with httle additional effort, several used
the process of applying to focus their efforts and
revitalize otherwise-faltering clubs. Some worried that
their clubs were too small to undertake the commit-
ment; at least three clubs with a “mere™ 13 or 16
members each, bowever, are serving Amateur Radio
well in their Jocal communities as 58Cs. 1s the task
beyond your reach? The evidence suggests it is not.

Likewlse, we at Headquarters have learned a lot, or,
more accurately, we have had reaffirmed our belief that
we have some very special affiliated clubs and a host
of talented club members in the field. Morecever, we've
sincerely grown to appreciate the talent and dedication
of your ACCs; whether you’re an 88C or not, you'll
do yourself a disservice if you don’t get to know your
ACC -- be has a lot to offer, Seeing the quality of the
work being done in the field and the skill with which
our SSCs are creating a very effective local presence
for Amateur Radio in their communities is heartening.

For our part we've alse learned that some of the
penetits to which SSCs are entitled were a little more
difficult to accomplish than we”d expected. But again,
this has been a learning process. We've ironed out the
administrative problems and are now pleased to report
that the S§C Manual, (ST listings, Repeater Directory
listings, bimonthly new-ham and new-ARRL-member
referrals, complimentary ARRL Letter subscriptions,
VUCC awards checking authority and certificates of
appreciation are routine. SSC ingignia are just about
ready, and work is progressing on leadership training.

Yes, the program is working. Each month additional
clubs come aboard, making the formal commitment to
improve their effectiveness in serving Amateur Radio
and the local community. If you’re having problems
or if you have questions about becoming an 8SC or
renewing your annual commitment, contact your Af-
tiliated Club Coordinator. He's there to help you over-
come obstacles and achieve vour objectives.

Wheén you're nearing the end of your annual commit-
ment, you'll be notified by us at Headquarters and by
your ACC. Go over your previous vear’s work with him,
noting both your successes and those areas in which
you could stand some improvement. Propose ways of
upgrading your efforts in weaker areas and outline a
few spacific objectives for the coming year. Try out a
few new ideas and expose your members to unfamiliar
aspects of Amateur Radio. Your S8C Manual is tull
of ideas for new programs. And with your help, it will
continue to grow during the second year.

When you’ve made your commitment for year two
and your ACC, SM and Director have approved, we'll
continue to do our best to support your special efforts.
Let us know what additional benefits will help you serve
more effectively in the year to come.

To the $5Cs who are with us again for another vear,
welcome back! To those of you who are just beginning,
welcome aboard] — Sreve Place, WBIEYI, Manager,
Ciub and Uraining Department

FIEM LIBRARY ADDITION

Now available from the ARRL Film Library is a
videotape of  talk given by Dr. Gwen Garriott, WSLFL,
at Foothill College on February 24, 1984 (VT-33; 60
min., VHS). For fugther information, contact Kasl
Townsend, ARRL Film Librarian, 225 Main St.,
Newington, CT 06111, tel. 203-666-1541, ext. 219.

1ARRL's Special Servica CGlub Program waa kicked off in
March 1583; atfiflated clubs that applied for and were
approved as 5508 betwean March 1 and May 31 began
their annual cycle Juna 1, 1883 8SCa officially begin
their annual cycles on the first day of lhe quarter
fallowing approvat {March 1, June 1, September 1 and
December 1).

*Club Program Manager, ARRL

80 O5%

Conducted By Sally O'Dell,* KB1O

- San Antonlo Radlo Club, nc,

_ Norwood, MA 02062
{ub membership — 40 -
&0 90 Brees Blvd, -
“Ban Antonio, TX 78209
Club memberghip — 234

SPECIAL
LS—ERVICE R
CLUB

Jotfrey Duquette, K1BE, was the artist whose
design was selected by your Board of Direc-

tors to ba ARRL's Speclal Service Club logo.
See July QST for a full rundown on the com-
petition and the runners-ugp.

Members of the Newington Amateur Radio
League, Murphy's Marauders and Chippens
Hill Repeater Association (all from Connec-
ticut) help assemble and mail more than 7000
requests for WSLFUSTS-3 QEL cards. Earlier,
the Poughkeepsie (NY} ARC had processed
the other 5000 requests. A very special thanks
for a job well done.

Movead and SecondEd ...

LIFE MEMBER APPLICANTS
March 25, 1984

Robert J. Adamitis, K9MDOQ; Orville E. Allen,
KD4QF,; George M. Austin, 111, KY70; Nelson E.
Bailey, KSTML; Cyril Balwah, 9Y4VT; Barry 8. Berg,
NOATP; Richard L. Boop, KF8T; William D. Brisbois,
KCSIU; Flovd Bryaat, Jt.; John H. Burgess, NTDCQ;
Larry Charson, N5BYJ; Ford Cole, NSARA; Peggy L.
Colling, K54); John W, Cunningham, Jr., KD4KG;
Ressie Del Conte, WDSEKQ; Harold L. Dellinger,
N4DYL; Paulz P, DiGennaro, KASHQJ; Joseph E.
Dion, KA4V AU, M. Michael Dorr, KA4VAU; William
C. Dorsey, N4BOP; Dennis (. Eksten, W9SS; James
Fell, N7TDNJ; Robert B, Gettys, [I1, NIBRM: Nancy
Gilbreath, KA4KZ1); Linda Gillig, N9BHU; Jerald P.
Goodchild, K4DZR; Henry L. Gravley, KSDGN;
Herman R. Green, KFSR; Timothy C. Groat, KRAU;
R. B, Harris, KW8B; Allen A, Hawley, WBTPEL;
John J. Holman, N@BOR; Barah K. Huber, KB4GOA;
Alan E. Huaygens, WDOFOY: William F. Kaiser,

KC9CU); Nicholas Kilbwm, VEILLJ; Lawrence Knapp,
KC8IX; Mitchel A Kosoff, KB1U; Dannie H. Lauer,
KA9FRC; Danjel L. Lavrich, AF4U; Alfred J.
ioveless, NIBJT; Frederick A. Lucas, Jr., K1EF];
Cieorge S. MacLauchlan, K1IFV; Charles Ray Martin,
N6IUV; T, Mariin, WD4AON; Neil D, McMillin,
KKaC: Howard B. McNeely, WB4DRM: Kyle Byron
Merrill, KASLBM; Robert P. Newkirk, Jr.. KIRN;
James T, Olive, NICED; Carl Olson; Johm A. Orr, Ir.,
KX6A; Robert £, Partridge, KAYFRW; J. L. Pate, Jr.,
KAS0X0; John M. Pate, WBSEUC; Myron 8. Perry,
K7MLU; Christopher J. Potalivo, WA3ZYQ; Harold
E. Prust, WABCMC; Walter J, Puflett, VETBZP:
Sheldon Remington, Ni6E; Orphas Dale Rusk,
WBAGOG; Henry L. Schultz, Jr., KAIGXP; Olin
Craig Scott; Robert L, Sikes, KE4VR; Walter L. Smith,
Ir.. WBIFJK; John J. Spack, KNOR; Hadley V.
Stacey, KEOF; Manne Steinhauser, DXIXI/W; 5. L.
Stout, N3BML; Frank Tripp, Jr., W4HVY; Gilbert .
Van Blaricom, WBSTFH; Thomas Scott Walton,
KCOLZ; Linda ID. Whitney, NF8C; Arthur W. Wiles,
KAZKFB; Ronald W, Yingling, N3CBD.



Ameateur Satellite Program News

SECOND AMATEUR RADIO SPACE
SHUTTLE EXPERIMENT

The voice of WSLFL from the Space Shuttle Colum-
big will long live in the memory of those who heard
those first signals from space. Some say that after the
WSLFL misgion any others that follow won’t be as ex-
citing; I disagree. Earlier events such as signals from
Sputnik were certainly exciting, but I fail to find any
space event involving two-way communication routine,

There are 2 lot of exciting experiments coming up.
This next experiment is called MARCE (Marshall
Amateur Radie Club Experiment), described briefly in
this column in March, The voice on this mission will
be nonhuman from a Digitalker voice-synthesizer
system,

The Amateur Radio part of this mission will involye
transmitting data in English from the experiments in-
side the Get Away Special (GAS) #007, The primary
downlink for Shuttle to earth will be 435.033 MHz FMv,
This signal can also be relayed through AMSAT-
OSCAR [0 with a resulting downlink of 145.972 MHz,
Special Service Channel Hi,

"This one aspect of the mission has some very exciting
possibilities. The communication access time for Shut-
tle to a particular QTH on earth is only 2 few minutes,
this can be expanded to several hours via OSCAR. 10.
Starting to get the picture?

The 007 GAS experiment is scheduled to transmit in
three, 8-hour cycles during the 5-day experimentation
period. The flight is scheduled for {0 days, The data
sent back will be information on the onboard student
experiments dealing with alloy solidification, plant
physiology and crystal growth. Since this data is being
teansmitted in the FM mode, it will be possible for
nonamateurs also to monitor using programmable
scanners, This will enable anyone to take past in the
experiment vicariously. Within the next few months we
will bring you up to date on the progress of this next
Amateur Radio Space Shuttle mission.

WSLFL Two-Way Contact List Completed

The following call signs have been added to the WSLFL
log from the incomplete-calis list published in Febmary

*Satallite Program Manager, ARRL

\QVST on page I4: WATRVV, WSULZ, WB3SDBT,
D3SCGS, WA4DNS, NBCSL, WBSLNJ, NNSGE,
WB2JS] and WTYEN. NN6E and WTYEN were
already on the main list. Two call signs were modified
on the main list: K3INV and WD4VCS were changed
to KINW and WD4BCS, respectively.

‘The remainder of the incomplete calls are not iden-
tifiable. We have made every effort possible to
reconstruet the call signs on the WSLFL tapes. The list
published in February (984 (ST, page 14, with these
modifications, constitutes the final official WSLFL log,

ARRL still has a supply of WSLFL-listener QSL
cards. [f you heard W5LFL during the $TS-9 mission
and do not have a QSL, send a 4- % &in s.a.s.e,
marked *“W35LFL QSL.*

Keplerian Elements

AMSAT-OSCAR 9

Catalog number: 12888.

Epoch time; 84099,40458635,

Sun, Apr. B 09:42:36.260 1984 UTC.
Element set: 613.

Inelination: 97,5844 Deg.

RA of node: 72.9486 Deg.
Eccentricity: 00003141,

Arg. of perigee: 30.1444 Deg.
Mean anomaly: 329,9951 Deg,
Mean motion: [5,25230384 rev/day.
Decay rate: 9.573e-05 rev-day/day.
Epoch rev: 13890,

Semi, major axis: 6865.197 km.
Nom. period: 94,411967 min.
Apogee: 494,507 km,

Perigee: 490,193 km.

Beacon: 145.825 MHz.

AMSAT-0SCAR 10

Catalog number: 14128,

Epoch time: §4097.34280771,

Fri. Apr. 6 08;13:38.586 1984 UTC.
Element set: 97,

Inclination: 23,7059 Deg.

RA of node: 206.1228 Deg,
Eecentricity: 0.6092647.

Arg. of perigee: 260.5025 Deg.
Mear anomaly: 30.1701 Deg.

Conducted By
Bernie Glassmeyer,*
WOIKDR

Mean motion: 2.05857411 rev/day.
Decay rate: -1.42e-06 rev/day/day.
Epach rev: 613,

Semi. major axis: 26105.470 km.
Nom. period: 699.513315 min.
Apogee: 35636380 km.

Perigee: 3826.098 km,

Beacon: 145.8100 MHz.

OSCARLOCATOR Now Available .

The second revision of the ARRL QSCARLOCATOR
is now available from ARRL or your radio store book
dealer. You may also order from AMSAT. A descrip-
tion of this new package is in Amateur Satellite
Program News, April 1984, page 83. Price is $8.50
U.S,, $9.50 cisewhere.

Monthly Listings

Z1 ASR (Amateur Satellite Report) is available for $22
(330 overseas} for 26 isswes {1 year) from Amateur
Satellite Report, 221 Long Swamp Rd., Wolcott, OT
06716,

L] AMSAT Membership is available for 524 per year
(326 outside North America), Life Membership is $600,
Subscription to six issues of Orbif magazine each year
is inseparable from membership. Wrtite to or call
AMSAT Hq., P.C. Box 27, Washington, DC 20044,
tel. 301-589-6062, VISA/MC cards accepted.,

(2 ARRL members only send 2 4- » 9-in 5.a2.5.¢. with
your call sign to ARRL for a complete, manthly orbit
schedule for all operating Amateur Radio satellites.
Please mark the s.a.5.e. with the month needed, to help
us enspre that the envelopes are filled properly. A year's
supply of 5.2.5.2.'s may be sent in af one time, but be
stire to affix 2 units of postage to each s.a.s.e.

L) The OSCARLOCATOR package second revision is
now available for $8.50 1J.8., $9.50 elsewhere. This
package and The Savellite Experimenter’s Handbook
contain all the information you need to get started using
the Amatenr Radio satellites,

U) A free package of infarmation about AMSAT and
the Amateur Satellite Program is available {rom ARRL
Hq, This package is intended for those with no
knowledge of the program.

SET APOGEE

15 JUN 84

Fig. 1 — AMSAT-OSCAR 10 ground-track cursor,

June 1984
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Operating

News

Anatomy of a Traffic Handler

In peddling traffic from my Transcontinental
Corps (TCC) sked, I checked the Net Directory
to determine meeting times and frequencies of
several section National Traffic System (NTS)
nets. 1 doped out that 1 could dispense my traf-
fic by net hopping to five different nets during
2 one-hour span. The schedule would be tight,
Hardly a moment could be spared. Since some
nets operate on SSB and others on CW, I care-
fully plotted the most efficient order in which
1 would take them. I had learned this technique
well by mapping the most expeditious route in
going to tag sales (a.k.a. garage and yard sales)
on Saturday mornings.

I never got past the third net.

Everything went well on net number one, the
Atlantica Section Net on 75-meter SSB. [
checked in two minutes after the hour and iden-
tified myself as a TCC station. The net control
not only knew what that meant, but he also
realized that 1 should be cieared of traffic first,
since 1 probably had other nets to make. The
receiving station ““rogered”” my traffic without
reading back the entire text. [ was out of there
in five minutes. I was impressed. As 1 left,
however, I heard someone chide the out-of-state
check-in (me!) for circumventing the System, |
spun the dial to the next net frequency.

‘Things did not go quite 50 well on my second
stop, the Transyltucky Phone Net. This net had
started at the same time as net number one, but
they were still heavily engrossed in a cumbersome
roll call by counties. 1 knew 1 was in trouble as
they called Colpitts County. Fortunately, I had
some Pepto-Bismol in the shack to dispel the on-
coming heartburn, With valuable time ticking
away, 1 pondered whether [ should drop my call
in on Xerxes County, since all was quiet on fre-
quency. [ resisted the temptation, remembering
that the NCS is boss, no matter what. I waited
patiently for my turn during the call for cut-of-
state check-ins. My indication of TCC was ap-
parently Greek to the net control. [ took another
slug of Pepto. I finally had an opportunity to
explain my time dilemma. It was only two in-
formals later that [ was directed to send my traf-
fic on frequency to a net old-timer who needed
only three fills, Runuing ontv 20 minutes behind
schedule, the NCS signed me out with the invita-
tion to join them anytime.

My next stop did me in.

The Fredonia Section Net informal comments
were in full progress when I zeroed in on fre-
quency. It was soon evident that not even the
sudden appearance of a tornado would dispel
them from their appointed rounds. The Fredonia
Section Manager was on the soapbox for eight
minutes and 33 seconds (I timed it) before he
timed out {figuratively) and I had the opportuni-
ty to list my traffic for Fredonia City. it didn’t
matter. Traffic had no priority here, as the in-
formals droned on.

1'll spare you the details of my body writhing
in agony. Suffice it to say that I never made it
to nets four and five. It was not until some time
later that I reflected on the day’s frustration. It
then accurred to me that traffic handlers ara not

~Communications Manager, ARRL

g2 117 £%

a single bread, but are made up of two entirely
different species. During over 25 years of traf-
fic handling, it had never occurred to me that
traffic cats are a dichotomous bunch, There is
really no such thing as traffic handlers. [n ham
radic language, they are either confesters or
ragchewers. And hoth are equally important.

A self-analysis revealed clearly that 1 liked to
handle traffic in a spappy, well-ordered pro-
cedure with no wasted words, be it oral or Morse.
Therefore, I'm a contester. This concept is
epitomized by the NTS TCC and Area and
Region nets. The aforementionad Atlantica Net
was a prime example of a section that advocates
efficient traffic handling. | was in and out of
their net — bing-bang-boom, next case. These
folks were real contesters. They conducted the
net like & DX Contest or Sweepstakes, follow-
ing all the ARRL propaganda on how a net
should operate — a necessity if NTS is to func-
tion well,

Gonducted By John F. Lindholm* W1XX

[ had been impatient with the good ole boys
of Transyltucky and Fredonia. That’s because
I perceived they did everything wrong, as they
ragchewed the time away while traffic withered
on the vine. In reality, the System needs the less
structured approach as much if not more than
the *‘rate hogs.” What good i3 passing traffic
at the region and area level if it never gets to its
ultimate destination for delivery? In order to pro-
duce such a broad base for delivery of traffic,
nets that appeal to the ragchewing instincts are
a necessity. It may frustrate the contesters of traf-
fic handling, but all hands are needed to pro-
vide public service communications.

Armed with that basic realization, the follow-
ing week | again checked into the Fredonia Net
as the Section Manager was just beginning his
description ©of the eating characteristics of
havines. This fime the furrow in my brow
relaxed, as I calmly pushed away the Pepto-
Bismol, prepared for a long siege on frequency.

W1AW Schedule

April 29 — October 28, 1984
1AW code practice and bulletin transmissions a
UTC Siow Code Practice
Fast Code Practice
CW Builetins
Teleprinter Bulletins

Voice Bulletins Dy: 0130, 0430

MTWThFSSn = Days of Week

Dy = Daily
re sent on the following schadule:

MWE: 0200, 1300; 2300; TThSSn; 2000; Sn: 0200
MWE: 2000, TTh; 0200, 1300; TThESn: 2300, &: 0200
Dy: 0000, 0300, 2100; MTWThE: 1400

Dy: 0100, 0400, 2200; MTWThF: 1500

EDT Siow Code Practice MWF: 8 A.M., T P.M.; TThSSn: 4 P.M.; 10 P.M.
Fast Code Practice MWF: 4 P.M., 10 P.M; TTh: 9 A.M; TThSSn: 7 P.M.
CW Bulletins Dy: 5 P.M., 8 P.M., 11 P.M; MTWThE: 10 AM.
Teleprinter Bulleting Dy: 8 P.M., 9 P.M,, 12 P.M; MTWThF: 11 AM.
Voice Bulietins Dy: 9:30 P.M., 12:30 A M.

CDT Slow Code Practice IMWEF: 8 A.M., 6 P.M.; TThSSn: 3 P.M.; 9 P.M.
Fast Code Practice MWF: 3 P.M., @ P.M.; TTh: 8 A.M.; TThSSn: 6 P.M.
CwW Bulleting Dy: 4 P.M., 7 P.M., 10 P.M,; MTWThF: & A M.
Taleprinter Bulleting Dy: 5 PM, 8 P.M., 11 P.M; MTWThF: 10 AM.
Yaice Bulletins Dy: 8:30 P.M., 11:30 P.M.

MDT Slow Cade Practice MWF: 7 AM., 5 P.M.; TThSSn: 2 P.M., B PM,
Fast Code Practice MWF: 2 P.M,, 8 B.M.; TTh: 7 AM.; TTh8Sn: 5 P.M.
CW Bulleting By: 3 P.M,, 6 P.M., 9 P.M,; MTWThF: 8 A.M,
Teleprinter Bulleting Dv: 4 P.M,, T P.M., 10 P.M.;; MTWTHhF: 9 AM
Voice Bulietins Dy: 7:30 P.M., 10:30 P.M.

POT Slow Code Practice MWF: 6 AM, 4 P.M.; TThSSn: 1 P.M.; 7 P.M.
Fast Code Practice MWE: 1 P.M., ¥ BM.; TTh: 6 A.M.; TThESm: 4 P.M
CwW Bulletins Dy: 2 P.M., B P.M., 8 P.M,; MTWTRE: 7 A.M.
Teleprinter Bulleting Dy: 3 BM., 6 P.M., 9 P.M.; MTWTHF: & AM
Voice Bulletins Dy: 6:30 P.M., 9:30 P.M.

ac'n_?e practics, Qualitying Run and GW bulletin frequencles: 1.818, 3.58, 7,08, 14.07. 21,08, 28.08, 50.08, 147.555
z.

Taleprinter bulletin tragquencies: 3.525, 7.095, 14,005, 21.095, 26.085, 147.555 MHz.
Voice bukletin frequencies: 1.89, 3.99, 7.29, 14.29, 21.38, 28.59, 50.19, 147.555 MHz

Slow code practice is at §, 72, 10, 13 and 15 WPM,
Fast code practice is at 35, 30, 25, 20, 15, 13 and 10 WPM,

n Monday, Wednesday and Fri\":l,s_:lyé 1300 through 2100 UTG, transmissions are beamed to Europa on 14, 21 and

28 MHz; on Wednesday at 2230
Code practice texts are from QST, and the source of gach

and at the beginning of alternale speads. For axample, “Tex! is from February 1984

they are beamed south,

practice is givan at the baginning of each prastice
ST, pages % and B4” in.

dicates that the main text is from the article on page @ and the mixed number/latier groups at the and ot each

speed are frarn the contest scores an page 84,

On Fridays, UTC, & DX bulletin replaces the regular bulletin transmissions.
On Wedneadays at 2230 UTC, an |ARL Region 2 bullatin in English and Spanish on 45.45-baud Baudot is sent on

the ragular teteprinter frequencies, beamed to Central and

South America,

WHAW CW and voice bulletins are sent an GSCAR 10, Mode 8, when the satallite is within range. Look for CW

on 145.840 MHz and $5B on 145,972 MHzZ

Teleprinter builstins are 45.45-baud Baudot, 110-baud ASCH and 100-baud AMTOR, FEC mode. Baudot, ASCI| and

AMTOR (In thet order) are sent during ail 150(
transmission times, AMTOR is sent only as time permits.

W bulletins are sent at 18 WPM.

UTC transmissions, and 2200 UTS on YThF8Sn. During other

W1AW is open for visitors Monday through Friday from 8:20 A.M. to 1 A.M. EDT and on Saturday and Bunday

from 3:30 P.M. to 1 A.M. EDT,
W1AW I available for cperation by visitors between 1 and

In & communications emergency, monitor W1AW for speci
15 minutes pas! the hour, and GW on the half hour,

WEAW will be closed on July 4 and Soptember 3.

Station statf: Chiat OperatorAsst. Communications Mgr. C. R. Bender, WWPR; Charles Chadwick, KBAXL, Bruce
nax:,

Hale, KBTMW,

. 1§ you desirs to operate W1AW, be sure to bring a copy of vour license with you.

4 P.M. Monday through Friday,
al hulletins as follows: voice on the hour, teleprinter at




Results, 37th ARRL
VHF Sweepstakes

By Edith Holsopple,* N1CZC and Bill Jennings,** K1WJ

15th blew in a weekend change of pace
in the form of the 37th ARRL VHF
Sweepstakes. [t was an opportunity for winter-
weary VHFers to stir up some excitement and
fill the void between the fall and spring
VHF/LTHF Sprints, and find some contest com-~
petition to help ease the wait until the June VHF
QSO Party. What better way to get those com-
petitive juices flowing than to have a go at the
531
VHF SS number 37 started the 1984 VHF con-
test season in grand fashion with 782 of the
faithful submitting entries for individuai honors
and helping to bolster the aggregate club scores.
Although the number of entries was down from
the 950 logs received in the aftermath of the 1983
contest, the contest excitement and enthusiasm
ran at its usually high pitch. The seeming lack
of official entries in no way hampered the ef-
forts of the top-scoring stations, The average
score among the Top Ten Single Operator sta-
tions in 1984 was 5 kilopoints higher than the
comparable scores of the same group in 1983,

T he cold winds of January on the 14th and

The single operators were led by WA3IAXY
(yes, Ron, you still are the king!). Ron's 101k
single-op score comes as no surprise to those who
have followed his progress in the SS. He has been
in the single-operator Top Ten listings each year
except 1974 since 1972. *AXV is the only single
operator in the 1984 contest to earn a new divi-
sion record, thus bettering his own Atlantic Divi-
sion record set in 1983. Ron's secret? Sharpen
your operating skills and maximize your station
capabilitics. WA3SAXY uses a 6-element beam
on 6 meters, 2 19-element beam on 2 meters
(7 elements on FM), a 12-element beam on 220
MHZz (a Super Station Master on FM), 19 over
19-element beams on 432 and 45 over 45 loops
onr 1296. Good job, Ron. Other singie-operator
stations who made the Top Ten list in 1984 as
well as 1983 were WA2DPU, N2ASC, W3HQT,
W3HFY, WA3INUF and W2EIF. Congrats!

Hard work and patience paid off for the
multioperator stations, too. It took an average
score of 10,000 points more to make the
multioperator Top Ten listings this vear than in
1983, The folks at W1VD did it again. They

Affiliated-Club Competition

Club Name Score
Unlimited Category

Mt. Alry YHF Radio Club 1,658,994
Rochester VHF Group (NY} 449,802
Medium Catagory

South Jersey RA 172,284
Warminster ARC 171,695
Hampden County RA 132,964
Waest Jersey Radio aAmateurs 94,772
Mti, Tom Amateur Bepeater Assn, 57,204
Rochaster ARC (MN) £8,088
Six-Meter Club of Chicago 24538

Mabile Sixers RC 22,770
Local Category

Delaware Vatley VHF Soclaty 251,354
Potomac Area VHF Society 124,332
Suburban ARG 536
Moeadowlands ARA 80,460

FAamapo Mountain ARC
Murgas ARC 64,594

Dutchess County VHF Soclety 83,536
Penn Wireless Assn, 38,278
Yankee cllp&er Contest Club 33,814
Drumlins ARG 30,872
Waelleslay ARS 29,208
Anne Arundel RC 21,766
Wheaton Community RA 19,928
Granite State ARA 16,938
Chicago Suburban RA 10,978
Mitre-Badtord ARG 7844
Keystone VHF Club 1754
Northern New Mexico ARG 2448
Birmingham ARG 1944

Entries  Single-Op

Winner

72 WAZAXY
100 K2YCO
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*Communications Assistant, ARRL
**Assistant Communications Manager, ARRL

AA4Q and KAGVRW operated 144, 220 and
432 MHz from this Santa Barbara mountaintop.

came up with the right combination and led all
multiop stations with their fine 167-kilopoint
score, setting 2 new multiop New England Divi-
sion All-Time record and bettering their 1983
division record by nearly 50k points. WA20MY,
W3KKN and WB3CZG are all stations on both
the 1983 and "84 Top Ten multiop list. N2SB and
friends added 32 kilopoints to the one-year-old
Atlantic Division smultiop record set by
WA20MY, and they are now the mark to shoot
for in that division. WORGU and WEVB out in
Minnesota broke the old 1979 Dakota Division
record, The nine operators at K2XR worked hard
for their 1014 Q8Os to break their own 1981
Hudson Division record. W4IY had five hard-
working operators who, after the smoke had

Top Ten
Single Operator Multioperator =
WA3AXY 101,188 WivD 157,972
WA2DPL) 83,300 N2SB 117,548
N2ASC 72,160 WAOMY 108,582
W3HQT 49,510 K2XR 36,018
W3HFY 47,808 N2Bow 50,608
WAINUF 47,040 W3KKN 47,740
WB3JYD 44,660 WBICZG 48,818
KIMTK 42408 WAIYLE 44,040
K3HP 41,720 WZDMC 41,974
W2EIF 41,094 wanJy 19,032
Division Leaders
Single Op Division Multiop
VE3ASO Carnadian VEILNX
WAZAXV* Aflantic N25B*
WHEINTL Central WBRVG
WEXG Dakota W2RGU"
WSRCI Dalta N4VC
WDBISK Great Lakes WaDJY
2B Hudsen K2XRr*
WAONOK Midwast WASDCB
K1FQ New England VD~
WAGNHB Notthwestern WBTDT!
KBGSS Pacitic —
K2U0Pf4 Roancke w4y
KABMOQA Rocky Mountain KX@0*
WB4ANMA Southeastern -
WDEAUP Southwestem WASPZL
WRBSKTC West Gult WASVUB

“new all-time record

June 1984 a3



WAPDCE, NOCIH and WDIFSA made the
highest score in the Midwest Division.

N2SB, WB2NPE and WB2RVX were working
hard to break the Atlantic Division multiop
record, Did they succeed? You betchal They
also ended up in the number two siot in the
Top Ten listings for multioperator stations.

Steve, WD4GDF, in Tennesses, is stirring up
the 220-MHz ether.

WAZAXV, “King Ron,” is again the top single
pperator in the VHF S8.

84 05T

All-Time Division Leaders
Single Operator

Call Score  Year
YE1AS) 21,156 74

Division Cail
Canadlan

Multioperator

Score  Year

VEILNX 27,420 83

WAJAXY 101,188 84 Atlantic N258 117,548 84
KIRO 220 83 Cantral KgHMB 72424 81
WRRGY 16,000 81 Dakota WERGU 9018 B4
WB4JGGE 16884 &0 Delta WEB4HEL BBEO 7
KBLEE 41,080 18 Giraat Lakes Kalll anesd 79
WB2WIK 63,070 80 Hudson K2XR Q6,018
WBEZKG 16776 &1 Midwast NQIS 16,030 33
WAIMAOC 55130 81 New England wivD 167972 84

YZ 10,208 79 Northwestam Wa7hTt 10,008 81
WAGJUD/E 23,868 76 Pacific WAGBMY 24814 7T
K3ICHI4 23744 80 Aoancke WaLY 31,784
NENBI7 6120 80 Rocky Mountaln KABD 11,200 84
WAGDS 26,400 73 Southeastemn W40 18968 73
NEBNB 25,680 Southwestem NENB 48,750 81
KSCM 14,100 78 West Gulf N5HKW 18,644
CeADYV G20 82 319 — —

Single Operator Call Area Leaders —
QS0s per Band

Call 50 144 220 432 1296
RIFD — 457 aa -
WAZ0PU 218 426 197 109 28
WAIAXY 175 413 134 123 23
K2UoPpid 36 165 11 30 3
WBSKTC 19 20 ~— 12 -
GSS 38 128 24 42 12
WAGNHB 59 168 - 22 e
WDBISK 85 173 3 20 2
WBONTL 38 18 5 10 -
52 8 - 18 -

VE3ASO 2 160 -~ 18

Multioperator Call Area l.eaders —
QS0s per Band

Cat 50 144 220 432 1206
W1VD 441 653 105 205 o
N2SB 259 462 198 142 34
WAZOMY 0 468 129 104 18
Wy 12t 23 2r é8 -
WABVJE U 1 - 1
WABPZL &9 82 4 2 -
WB7DT! 52 88 1 14 1
WEDJY 121 213 2 43 -
WORVG B 14 17 0® -
KX00 48 M4 o W -
VESLNX ¥ ] iT9 2 Bl 7

cleared, found themselves in possession of the
new Roancke Division multiop record. Last, but
certainly not least, KX#0 and ND2X jumped on
the *““time machine,”” went all the way back to
1968 and bettered that 16-vear-old mark in the
Rocky Mountain Division by 3000 points.

n the affiliated club competition (the reason
s0 many VHFers make the 38 their only contest
of the year}, the Mt. Airy VHF Radio Club
{Pack Rats) found 10 entries and 200k points to
add to their 1983 totals and again take the gavel
(is that 23 or 24 wins, *Rats?) in the unlimited
category and lay claim to the title of Top Club
in the 53, In the medium club category, The
South Jersey Radio Association, namber {wo in
their class in 1983, soared to the heights in 1984
and will receive a gavel as the top medium class
club. It looks like the Delaware Valley VHF
Society is out to start a dynasty in the local
category to rival the record of the Pack Rats.
With the same number of entries, they added 20
kilopoints to their 1983 aggregate score and ham-
mered their way to the top of the local class heap.

Allin all, the 84 $S was 2 pretty good show
- nothing spectacular in the way of conditions
or participation, mind you, but a pretty good
time and a chance to beat the wiater doldrums
with a little friendly competition.

Certificates are due to hit the mails on or about
the 15th of June,

Good luck and CU in S8 '85!

SOAPBOX

1 worked the contest with an indoor d-element
broomstick Yagi and 30 W and managed to get three
new states. Of course, being on the Sth floor at 7200
ft at the U.S. Air Force Academy didn’t hurt
(KX7V/). We thought the squeaking was a sick linear
amp blower, but it turned out to be a teld mouse find-
ing a home in the shack (WI1QK). WDIFSA offered
a surprise challenge, teaming up with WA#DCE in
eastern lowa, but it was his surprise when they found
out we lost 2 and 432 towers and antennas to an ice
storm. Well, Pete, maybe next time, hi hi (WBBZKG).
This vear, [ ran enough power to melt the snow off my
Yagis. Next year, I'm buying an amplifier to unfreeze
my ratator (WA2BYX). In my first contest on VHF,

[ noticed some other stations were going at it tooth and
nail for any contact. 1 learned some things and made
mistakes on most things, but had fun anyway (N2ESI).
With N6ICV right on my tail, | hated to quit early, but
rain, cold and 40-MPH winds dictated an early exit
from my 1500-ft mountain (K6GSS). One can't do
much with a whip antenria mounted on a card table in
an apartment, but W1VD in Burlington, Connecticut,
acknowledged my signal (W1IJWV). [ know what it
feels like to contest, but [ wonder what it feels Like to
wirt (KAGY VD). Murphy came to call several hours into
the contest and zapped my amplifier. It was & real
challenge to work the last ¥ of the contest barefoot
... | gotta get that 220 beam up! | turned green fisten-
ing to others work stations [ couldn’t hear even though
| was closer (WASLIEFE). { still think grid squares would
precipitate more activity away {tom the northeast VHE
sector. | have to go over 400 air miles to get out of the
state of Florida to get my third section with only ane
station on the air in southern Georgia. It would be more
fun with more activity and more incentive (W3ZR). I
recommend the exchange and logging of *‘handles.’”
There is always plenty of time for this, plus about half
of the exchanges already do this. Such use encourages
more triendliness in the ham community (W3JPT).
Conditlons were terrible on § meters. I'll have to ac-
yquire 432 SSB to stay with the “big boys,” hi hi
(WEPFE). [ appreciate ops who have patience with
ORP CW (KLTGLL/4). [ could not get rid of Murphy.
The power amplifier, microphone, headset and XYL
all took their toll. ! lost seven hours of operation.
Please incorporate grid sectlons s multipliers next year.
This wonld encourage more operators and enthusiasm.
it is now a matter of ax grinding for contacts only
{KC2PX). Is there an award for working stations of
seven call areas, but all operating portable in Florida?
How about extra points for utilizing airline acronauticat
radio on 2% meters over VE3, W4 and 6Y5 during the
contest? [ missed morning scatter due to airline fying
and military reserves again., Activity was stinko on
Saturday night and not much better on Sunday, ¥ only
worked two stations in greater Miami (KIFJM)] Can
we get the boys in WPA to wake up and get on? Every
contest there ts only a handful of ops on from WPA,
Also, Ohio should be a local contact. Why don’t they
turn their antemnas out this way more aoften
(WAZFXB). This contest is boring. 1 much prefer the
June and September VHE contests (N4MM). | just got
a TR-9130 for Christmas and put up an 8-¢lement quagi
three days before VHF 58. 1 found out that I could
work off the back of my beam better than the front
(broken reflector), What a way to win a vontest, hi
{WBECOT). So many stations asked if 1 had 432 that
[ may just get it for the June Party (WBIBGL}, Scat-
ter signs were booming Saturday night. [ had four brief
E openings during the contest to W@ and W4. I sug-
gest replacing signal reports with consecutive serial



numbers (KITOL). To all those scatter ops in the north-
east who wondered where we went: No, we didn’t fall
asleep at the switch. Qur plate transformer failed the
smoke test at about 2 A.M. Sorry about that (N4VC),
1 stumbled across the contest Suturday afternoon. 1
decided to give 432 a try so [ soldered a 26-in piece of
wire to the end of 30 ft of RG-8. I hupg it on the
TV antenna, and amazed myself by working four

sections with this crude antenna (KM1P). I put up my
432 antenna a few minutes before the contest, This was
my first time on 432, but it was well worth jt
(WBBYWW). The continuing decline in 220-MHz ac-
tivity has been somewhat offset by an increase in the
number of 2-meter stations that were on (WIAIM). |
was very surprised at the low activity on 432 MHz, par-
ticularly with so many having OSCAR 10 capabilities,

It can’t be due to low antenna beight, as i worked 23
stations off my KLM 2-meter up 15 ft, Overall, | en-
Joyed myself (KESEP). 1 had Mr, Murphy with me the
whole cotton pickin’ time. The west feed Totor got tao
cold, then the power snpply for 1IC-260A was in trou-
ble. 1 replaced the diodes in it and went out with my
XYL for a light 10 P.M, *“lunch.” When I got back,
the linear went south (W8HBG).

Scores

Call, score, QS0s, multiptisr, hands operated (A = S0MMZ B = 144 MHz; C = 220 MHz; D = 432 MHz E = 1298 MHz; F

1

Connecticut
K1£0O (WATRWLU, opr)

35,646 457798
Wi 14,904, 258-17-ABCD
K1z 14,850 275-1T-AB
WATEHL 9560 203-13-ABD
KI0H 9000- 150-20-A
W1FAl €864- 119-12.ABCD
Wa1LOU 4664- 104-12-BGD
K1EM 4578 103-11-ABD
KM1P 4446. 107 9-BD
ABIJ 4160- 91-10.BD
WiwHL 3540 BO-14-A
WiCNU 36u8-  54-12.B
KMI1G 2508 220-12-B
K1wvx 984 4t 2B
Kivyu &k 28 9B
H1ABY 284 11 ZA

WIYD { 4 K1JX.KATGD,WA1STOT
167,972-1404-35-ABCD

WIQK { + WAIWXV, KA1EGLKFBAJN

aprs.} 34,080 49720-ABCD

Eastern Mossachuseits

WatJOF 17.368- 261-16.BDE
WA 14.872- 153-18-ABGDE
WB1FKF 10,056 154.14-BCDE
K&1DHQ 16.500- 182.15.ABCD
WIGXT 9350- 145-16-BCD
WAIAYS B142- 14212480
KAIFYG B240- 130-14-8
WK 5616~ 105-16-A
WIFM 4884. 9112.ABD
KATIU 4278 86-13.BD
WBIATASM 3640-  8814.BD
N1BZF 4108 F21LAR
K1GHY 2918- 74 B-ABGD
N1ADY 2350- 59-10-8
Lichhg 1656-  43. 5.BD
WIXM (W1xG,00or)

676 13 3D
Waxp 300- 25 6-AB
WATMHF A4 2 1A

WATMZC ( + KIKEC,N1BAM,WA1HON)
13,488- 243-14-ABCD
K10GF (+WA1POY)

WICIK 3564- Bi1-12-8
WBIGLZ 3154- B3 9.AB
Wauzx 2424 H6- 7.8
WB1APD 2800 70-10-8
WB1BPJ 2314- 8% 3.8
KAICRX 2160 90- 2B
WEAGKG 1938. 57- 4B
KiMaL 1848 77 2.8
WERIDLH 1776 74 28
K1UR 1680-  63- SABC
Wiliwx 1836 56 2.HC
Wa1llJ 1520 40 9.8
WATYYK 1512 63 2.8
N1CDR 1488. €2 2B
WiUPF 1464- 8. 2B
KATHSP 1200- 80- 2.3
KB1r 1152 48 2.8
Wrwy 1152- 48 2B
N1aBJ 1120 40- 4B
KATDNX 1008 42- 2.8
N1RF &4 2 7B
WAIEYF 816. 34 2B
K1JG 57§- 16- 8B
KA1CaX $62. 23- 2B
WIALL 582 23 28
K1BUB 488 18- 3B
WIRED 408- 17 2B
Kaical 788 128
WHDTZ 238 12 2R
N1CaT 2. 3 2B

KIBE {+ KAIONX)

1912 168.13-A8D

KF1R {+ WBIFSY WR1EDA,KATKVD

5633 138.11.AB

WANY (WKK KATKBN, oprs.}

2

5336- 11213-ABC

Eastern Now York

N2BJ 36.968: 526-21-ABGD
HAAZTEO 36.540. 517-20-ABCDEF
WAZTIF 33814 448.21-BCD
NAZZPX 16,306 262.21-BC
WEBZKMY 14,812- 250-18.8C
KAGSF Th44- 147-18.8
KAZIUY 5772- 111-16-8
AB2| 4732- 914168
K2VNY 4232, 32138
N2DLL 4200- 105-10-B
AB2J 3404- 74.13-B
WzaWF 3120- B5-14-B
Weatut 2250. BO- 9B
NBRR 1760 40128
Waawx 1984, 33-11-8C
WZKBH 1088 32 7.8
FA20 816 24- 7B

Wa2MaM H96- 28 6-B
K2XR (H2/WEK20WR, KD2I,KT28,WA2e
PID,VUN WBZEGI, TSY,WIK,0nrs.}
96,018:1014.20.ABCD
N2BOW (+ NZaCELEOG
80.608- TBY-22.ABCD
K28JG ( + WB2RFB)
17,232+ 206-14-ABCDE

Southern New Jarssy

W2DME [ + N2BJK2MME)

41,974- S&7-21-ABCD
W2SZ/2 (AGIMW2ARQKAZOPG,
WB1CEH, WA28 AAU.ZPQ,oprs,}

WAZDPU 83,300 887-26.ABCDE
N2ASC 72,180 700-30.ABCDE
W2EIF 41,084 53817-ABGDE
WE2YEH 40,194 473-10-ABGDE
N2FY 29846 42517-ABCD
W2PALH 24,634 ADEAT-ABD
WAZGT) 22272 A0214-ABG
WAKOK 21,500 362-15-ABGD
AB2Y 20,304- 347-14.8D
KXW 19,818 367-17-AB
Szt 19432 317-10.ABD
WE2VLA 19,224, 30117-ABG
K25Q5 17,300- 346-15-AB
WaHRAW 18,160+ 30215-AB0
KITQ 14,720 311-10-ABGD
N2BYE 13,632 264-14-ABC
W20Ra, 12,343 254.11.ABC
N2CLX 12,288 25-14-AB
N2RF 12,250 245-15-48
KAZJKI 11,908 188 16-ABCDE
WZEKS 11,840 251-10-ABCD
WE2ALG 11,454 245.13-AB
WAZPFC  10,808. 755. BABGD
W2FGY 2840- 221103
K3GYS 4395 187 7-BCD
KBIGW 7872 154-14-8
KY2G 6930 233 5.8
W2GGH 6496. 191- 480
K2EVW £200- 115-10-BCE
W2BLY 5408 104-16.B
K3ZPN £240. 131108
WAZDFR 380P- 100- -
WAZAWS 3416- 122 4B
N2HF 33BE- 121 4-B
«2KMO 3380 122 BHC
WAZACH 212- 113 28
WAZWMK  2574. 99 5.8
N2AWC 2262 87 3B
KAZPYY 1820 65 4B
N2ADX 1856 69. 2.8
KAZBBW 1584- 66 2B
Wi2SPY 1568 40 6.AR
WAZVSL 1660 60 3B
WEB2EFL 1560. 52 §-A8
WB2C0 1512 63 2.AB
WB2LXA 1344, 86 2.8
WZEA 1326 81- 4.8
WE2KKS 1092, 42 3B
WE2RXM S12- 19 26
KD2AE 856 33 AR
WB20LD §70- 19 5-AB

N28B | + WB25 NPE,RVX, + NET)

2050- 58158
Maing
KsTOL 1197 146314
WATAYT 1122- 33 7.AB
New Hampshirs
WAIQUE 28,278 312-75-A8
AF1T 13,284- 200-17-ABCDE
ACTS 12,100- 215-15-ABCD
KA1DT 5456 9312-ABCOI
KIKA 4272 88-14-4B
WIHNZ 3344 T&12.B
W1JSM 2020, e114-B
KA1GDZ 1938- 55- T-ABGC
Wa1GDR 1330-  35- 9.AB
WATRWP 1320 33108
Wiwy #00- 26- 8B
KAIXD 784~ 28 4.8
WIVTP 714 21-28
WIENE 384. 13- 4B
Rhode Island
K1DS 2494.  91-11.4BCD
Varmaoni
W1AIM 7182. 120-17-ABCD
K1lK §750- 115-15-A8

Western Massachuzatis

KATAPR 30,848 339-25.ABGD
AT 18.044. 308-16.ABCO
WICGE! 17,940 284-16-ABGD
WaAIVCU 8700 174158
WB1EQS 5% 165-13-B
Kisw 7128 1358-12.ABCD
WAIPLS 6460 141 Q-ARCD
WP S720- 13012-AB
WAUPH 5520 115148
Katv 4748 99-11-ABCD
KA1BLY 4620- 93-11-ABC
WB1ABF 4488 102-12-AB

36.540- 484-25-ABCD

P AZAMO ( + KAZ% CCH,NBA)

3726, E113-B

K.Y.C. & Long Island

WASLY 1,760 210-18-A8
Walww 4000-  8010-00
WB2ALW 1944. 51 B-ABCD
E20VS 1900-  50. 9B

Northern New Jersay

KA2BTD 32,256 393-22.-ABCDE
NZBMN 25,140 33620-ABCDE
WB2Qoo 24678 38517-ABCDE
DAPX 19.712- 344.18-ABD
We2wiH 14,654- 223.16-ABGD
WB2CUT 14,616- 2B81-18-8
WaaPFN2 13,800- 220-15.ABCD
KaTd 19,104: 252-18-AB
KRBAJFR 11,016- 204-17-B
WAZCWA 10.080: 180-18-A
WZRS B334- 298-18-BD
Wwa2azn 7298 154:14-4
hleNNg G485 141-13-AB
WazUDT G240 115-14-BCD
WARALM 6210 135-13.8
WH2FXB &150- 123-15.B
NPAAAT 4998 119-11-AB
KC2BW 4200- 100145
KiENG 40 93100
KILNS 1518- 23238
WAZBYX 1152- 18- 6-AB
MrESI 89§- 28- 8B

117546112623 ABCDE
WARJSG {+ WAZZMNI
25,144~ 366-18-8C
W20SD { + KE2WY WONJYV,WAZs
HRF,ONM,RCE.WE2GQNH}
13,068 H712AB
WA2RH. ( + KAZBEW NZER)
8832 184-14-AB
WAZNPL | + WAZRUGI
4080- 111 T-ABCG

Waestem New York

K2YCO 20,180- 403-18-ABCDE
WAZWVL 17,604- 280-17-AHD
K205 18,730 236-26-0D
KAZESR2 15,180 283.20-AB
K2AN 13,776: 288-11-ABCD
[lericrs 12,056 274-12.A8
K2MP 11,520- 222.14-ABCD
wallap 10.962- 203-17-B
WB2JFL 10,752- 256-11-48
KAZENE 9900 245- B-AHD
K20XT 8502: 175-13-ABCD
WER2LWM 8008 18212-AB
WEXG 7320: 183-10.55
WAIMSA 72U6- 213 G-ABD
K2LZF 8500 118-15-ABCD
walpz 6272- 186-Z2-ABGD
WEB2J58 S8 155- .80
KA2DBD S840 135-10-8D
WAZEKK 6712 168 7-4B
WBXSU 5870: 135-11-B
KAZDDA 36084, 177- 6-AB
KAg) 5488. 174. 4-ABCD

Wapucg 5406 159- F-AB
W2EQW 5404- 193. 4-AB
WAZZNG 4220- 163 5-ABCD
WBZMKEN 500 164- 5-ABCD
WR2YJH §160- 172- 5-AB
KAZKEY S070- 181- 3-ABCG
Waltvg 4932 137- 8-AB
RaMmQy 4900-  98-15.8
W2EBF 4732, 168 4-ABD
K25P0 4620- 112-11-BCD
WAZEKT 4620- 144- 5.BD
WazlEY 4608 100- B.ABCD
AF2K 4306, 157. 48
KBzNU 4200- 150- 4-AB
WAZMYS 4160- 131 3-8CD
W2SNI 4032 143 4.ABD
KC2NU A4004- 143 4-B
kKAZKDA 3848 136- 4-BC
K2QEQ 3g14- 100 9-ABD
KGZA0 3740 110- ¥-B
KZJA 3724- 133- 4-AB
K54 36%2- 128 3.8D
WAYPT 3640 130- 4-AB
WEZHJY 3510- 135. 3.8
WAZECD 3300- 130- 3-AR
KAZHNX 276- 126. 38
K2TTI 000 §0-15-8
W20WF 2040.  70-11.A8
Ke2x1 2012 112 38
WaLLS #504. 121 2B
KG2aw 2804- 103- 4-AB
KAZJRK 2832- 114- 2.8D
K2KWK 2808- 117- 2B
NZTW 2472- 193- 2B
W2pPHY 2376- 98- 2.8
Ka20MX 2328 94 2.PC
Waz2yUQ 314 &4- J.ABCD
WAZTMC 2394-  64-16-ABD
K2GK 2278 60 7-4BD
WA2YTM 2268 B1. 4AB
KG2JO 2254 49-13-4H
NZEUL 2232. 93 b
KAZIEL 2210- 8% 3B
K2ww 2200 100- 1.6
WAZNFY Z203- 100- 1.6
WBZFAG 2200- 100. 1-8
KB2UN 2178 99 18
WB2ZFS 2160- 80 2-AB
K2EAW $132 82 38
W20zy 2112- 9% 1.8
WAZELC 21 88 2B
WBZCBX 2080 B)- 3B
KAZEFC 2054- 9. 3B
KAZBHD 2040 85- 2R
K&HX 1924- 73- 3BD
KaZHGH 1924. 74 3.8
N2GsY 1898 7% 3B
WEZNQ 1870- 85 1B
WERZZJY 1870- 85 1B
KBZSE 1778 14 2B
KJdz2p 1584- B8 2B
Wwe21D 1540- 70 1.8
N2GsB 1474- 67 1.8
NZEPO 1464 61- 1.8
K240 {N2DZ5, opr.)
1440 B0. 18

WB2QMY 1440- 60 2-AB
K2R 1360 17-10-D
wazuap 1298 59- 1B
KATE 1232. 56- 1.8
Waz2cau 1224. 51- 28
K2NC 1168 84 1.8
NZAL 1166 §3- 1B
NICKH L2 &1 1B
WB2BWQ 1100 50- 1-B
KAZPOD 1034 47 18
Waz2alv 980- 45 1B
WR2J0R 924- 42 1B
AbzF 02 4. 1B
K20 202 4- 4.8
KCALG 502- 23 +BCD
WEZ2JLR 838 31 1.8I
KB2VS Tes 33 1B
WAZSZY 880- i0- 70
KB2LB 872 28 1-B
N2BLIG 81§ 58 1-B
WAZHEU 94 2718
NZOOT 504- 21- 2B
Wwale M0 20- 1B
HAZKGM e F B
WAZENW 13- 68 18
N2WK (KAZHSKKX2J,WAZs
LAQMOP,5HN, oprs,)

26.244- 401-17-ABCD
WHE2KIW (KA2TKS WAZKGEM, opra

weaacl)

18,050- 330-156-A80
WHE2PSI { + KO2NG, K28 SPOVBK,
9858 195-12.ABLDI

= 23CH1 G = 34 GHz H = 5.7 GHz | = 10 GHZ).

NAZO ( + KAZOQZ WB2CDH)

8166 174.11-ABD
WB2GNR (N2TW,WA2FOIE KA2s
MG, TOL,KS2Z WB2PNN, 0prs.)

1174 207. 7-ABO
KBZJN [+ N2CMF KCZEX WB2SLIN,
KAZs ADT,RDU)

5120- 147 6-BCD
WAZAAZ (AB2F KAzs HF S JaQy,

N2COT,NAZDWA2SOK, aprs.y
2848 o 4.AB
WA2SDY (KAZGGZ N2EHAWDIGAY,
WAZYMS,0prs.)
728 M- 48
3
Dalawars
K4CHE!3 8602 1TE13-ABCD
WEILGS 7130- 13&13.8D
Wanbp 3200-  BIH0-B
WR3IILM M4 21- A
W3ICaY 616- 11- 4-D

Eastam Pennsylvania

WAIAXY 107,188- 278-31-ABGDE
wiHar 69,510- 695-25-ABCDE
WIHFY 47.808- B65:22-ABCDE
WASNUF 47,040+ 598-18-ARCDE
WEIYD 44,660 612-79.ABCDE

K3MTK (WASKKP, opr]
42,408 539-21-ABCD

K3HP 41,120- 539-18:ABCDE
AK3Q 40.824. 52118-ABCDE
WIRSIMI 38,640- 447-20.0BGDE
WAJAAJ A7,478 543 1T-ABGD
Kallyy 36,884 522 T&-ABCDE
KBANG 34.020- 492 17-ABGD
WaNT 26,658. 46814 ARCD
WBIESS 24,606+ 251-10-BCDEF
Wick, 23,520 404.11.ABGD
NIBBI 23,600 361-20-ABG
N3IADC 22,904- 343-18-ABCD
WHALNZ 22,650 876-15-ABCD
KBAazZs 22,288 363-18-ABD
NIBHS 22,264 3H0-13-ABCH
WASAQA 1,574 358-13ABCD
WAIIAQ 21,574- 386:13.ABCD
KBIIB 21,112. 2271880
kBIHE 20,768 383 12ABGD
N3DRZ 20,498 380-14-ABD
WAIPUL 20,010- 351-13-ABCD
KADNW 19,904 3114228
N3CX 19,266 26814 ABDE
WASHMK 18,860 311.0.8
EM3IT 18,6830 M5-17.8
WaCJU 17,640- 310-11-ABCD
KIMXM 18,054- 260 13ABC
WB3EPU 14,196 258-17-8G
WaNSI 14,490 235-11.BCD
KWK 14,040 257-96-ABD
Kagg 14,028. #74-11.8C
K3NHX 13986 26911-ABGD
K3EPP 13773 23t 2ABCDE
K3ACR 12.780- 313- -ABC
KIVYG 12,720 253-10-ABG
KC3ET 12,888 244188
WASYON 12,386 194-17-4B0D
AKIM 12,240 355148
WAIJUF 12,160 158- S-ABCDE
N3MW 11,880 233.10-ABC
N3AAY (NIDCR,0pr)

78- 243-11-BC
K3nMa 13,210- 244- S-ABC
KIGAS 11,124+ 244. BABCDE
wacxu 10,716- 178- 9-ABGDE
WAIBJGC 10,400 200-26-8
K3KTY 9558 164-17-ABC
KI3s 9168 184.14.BGD
WERELIHI3 8688 181-14-8
WASTEM 8288 219 4.BC
W3HK &160- 188 IABG
WIAJF 8094- 165. 3-ABC
WAIIWT 7338 157-11-4BC
K3EPE 236 165. 3-ABC
WEB3HHO 7058- 189 4-BG
WaHMU 8840 132: S-ABGRE
WAIIMM 6384- 166- 4-ABC
WAIVVG 6196 155 +BG
WAJKEY 608C. 180- 3-AB
hAIPEE 6072 13812.B
WB3LIR 6040- 157.10-8
K3EBZ S700- 190-15.48
NICFE 6436 126- B-ABC
WIZAA 5310- 177 &8
KK3M 5282- 149 4.8

June 1984- 85




WA3EYD 5220- 133 B-ABC

WAJBIE H184- 126 H-ABS
WaaTQJ S160- 172- 5-AB
K3ZIG i1z 1652- 28C
¥®alYB 60 121 &ABG
WEQFL A%00- 150- 4-BGC
RASGHE 45 120:10-B
BAJEHL ABdB- 186 4B
WAITYF 1500 150- 6.8
©BIGL 400- 130- 480
K3PHY A185- 132 3-BG
WIAWA {WAIKFT.opr)

4110 132- 5-ABGC
KB 508 136 4B
INAIWAK 3638 19y- T-AB
WAIHIT 2% 100 2-BC
RAML 3558 133 3B
NIDKD 54 129 3-AB
WIAMEN We8 118 5B
KA3B 2822 83 1A
EAIFQQ 2808 108 3B
WHAIRB 2808- 108 3-8
WB3HHP 2144 Ti- A-BC
KAJEES 2596, 531%ABCD
K3KY 25492 81 48
WABIGY A9 69 G-ABC
N3AHP BAg 78 4-ABC
N3DRP 2520- 10512.B
\WIYKF 2400 B0 5-AB
RIAGFF 1288 T4 JHC
WAMST J0HO- 130 6B
WARIMT 2070- BN BAB
WIAHAD idd: 73 4B
WAINFY B S8 ARG
Nagfl 2002 1T 3B
WJIBAD 1848  11- 38
K3DLY3 1776 7. 2C
HACGJH 1672 44 9B
WIVHY 1566 51 3B
KN3W 1378 83 %8
HAIT 1244 L8 2B
WHIAZE 1244, 56 2B
N3BG 1220 85 2B
WAIHVL 1272 32 2BC
W3FLD 1260 25 BB
WakMR 1196 46 4B
RASFVE mwe 42 5B
W3QF 024- 32 H-AR
WIPST 238 5 28C
KIKMN 884 31 F-ABG
WasLBi &84 5 FDEF
WBIFYT 318. 2
KAICVG GAB-
WAISPR S9g-
KIVER N
K3GDL 286
R3ATU 240
WAIINF 178
WAIHF -
WASKOL ## - 1B

WAZOMY {+ AAZT)

108,592 947-34-ABCDE
WIKKN ( + KIKMN)

47,780 730-20-ABCDE
WB3CZG |+ WEIs FAA IWZ,CAL
WANYSNIAVC HIMKZK2JI1Q.X 8300

40,818 578-26-ABCD
WAIYUE ¢ + KDBKD)

44,040 572-20-ABCD
KQIR {4 KF3Y,NIDPN)

30,556 381-23-ABCD
W3CCE (KIDLS WASFOF, WBICTP,
aprs.) H0,420- 47316-ABCD
WB3KNU {+ NIBEY)

28,000 480-15-ABC
KAJHTY {4 NIDFYy

72,548 390-25-ABCD
KUJZ {4+ WBIDNH +NET

13,800- 261-10-ABCD
WBIIND (+ W3IKM)

11,776 356-13-A8
WIHZU (W3ISST WBIAWS WAIZVA,

Dprs.) 5184 108-14-A8
Maryland D.C.
K3HZO 29,580 353-20-BC0UE

walp 26,680- 32T 16-ABGDE

WIWFM 4,708. 364-19-ABDE
WAL 17,628 20018-ABCD
Wax0 13,750 19816:ABCD
WASKCY 12,836 2182780
WASEOQ 8p44- 154-12-ABCDE
WAIUJE 8736- 164-16BC
RIAKR 964 194-12-ABGD
WASINEL 7172 82-12.ABCDE
WZEQSS 6494 108-13-BCD
WEBIDNE 5796 135118
WBIBGH 4738 103138
WLPT 4600 100-10-ABD
WIGN 2090 &) T-ABD
KATG 2pgg B0 9BO
WL 1664- 13- &€
NaapI 1360 40- 7-AB
WAzZVUJA 9§ 22D

WIPGA WASs HZS LAW, TUN,KB3a GV,
EL,K3% PHH,FRX W3s VRD,JOF KO3K,
MN3IBRX.WB3EBIT, KAIKVX aprs.)

7788 1T 12AR

Waeatern Pannsyivania

EICL 4780, 153-15-ABGD
WHAH TESQ. 132-1%.ABD

k3M0 AT 128-16-ABD
KAJIFX 2204- 56 %R
WIKJIM 1190 ab 2.AB

WAIQJA joag. 32- 7B
W3HDH Gk 24 BA
WBBELY/Y 618. - 4B

WAIFY [+ WBIIMS)
23,142- $14-13-ABCO

WACBL ( + AFEK)

£560- B &AB
4
Alzbama
WadQLA 552 2% AR
N4DLE 3 15 FAB
N4ECZ 64 14- BAB
N4aaHJ 286- 13 1.AB
KO4A 176~ 8 1-AB
N4EDX 176 3 1A
Wh4VUG 4 & 3B
Georgia
WEANMA 11685 16219-ABCDE
M3AHI 7328 S027.ABC
wh4JQv 3380 63-11-ABGRE
WO4MBK - 12 BB
Kanlucky
NAELQ 8850- 11115-8

'WACKN (KC4EG.opr)
2570 5Q- S-ABOD

Nerth Caroling

Lacaw
WDA0DS

10,836 148-17-BD
a74. 25~ BAB

Northem Flarida

W4ODW 4914 89 S-ABGDE
W4DFU (KAZIKE.opr}
1400 46 4-ABD

WAZGS 812- 7% 4-AB
South Carolina
RB4ATY 160 BY- HAB
HaDT 530 18- SABCD
WA4LDU 470- 19 SAB
Southem Florida
WaZR 0. 3 38
weaslay 70 24- 5-AB
WIRDG4 H0- 25 FAB
K1FJM 576 AH. 2-AB
Tennessee
WAA0YR 2640-  51-10-ABCDRE
KEAHX 1520- 40- 9-AB
NAVG ( + WBAKNF WD4DGF)

14,830 176.25-ABCT
Wirginla
k2UoPI4 14,750, 245.15-ABCDE
R4LHEB 14082. 200-16-ABCD
N4RA 10,580 140-15-ABD
W2KFG 9856 147-12-ABCDE
Wiivid 6040-  68-10-CDE
K4FTO 5796 1RE13-AB
wano 3560- RY10-B
NaIMO 684 81-12-B
WAIMMP / S810-ABD
AA4ZE F £910-BD
KLIGLLM 27722 B2- BA
KOAYN 1184 37 4-AB
N4MM g0 25 1-AB
k4BXK 20 10- A
W4lY {KARIKAMWG WATEFD,NEKY,
EA4CKI,opre.]

31,784 4531%-ABCH
WAAGVE (+ N2CBG)

11,826- 167-17-BD
&
Aranias
WDSLAN 58 42-12ABLD
K5YY 10200 30- 1B
Loulsiana
WSFYZ 1838~ 51- &8
WaSUFH TB4- 24 4-AHD
NSBHO 780 24- S-ABD
MSAMA 2. 25 38D
WO5DFB B8J- 22- 5B
'NBSLBT ¢+ KRSF

2660 ST-14-ABGDE

Mississippi
W5RGH 4224 74-14-BCD
WHUCY B40-  36- 4-AB
New Mexico
WhHFF M08 3917438
KEMAT 1170 3% JABGC
NSACP 990- 38 3ABD
MEEZA 154 718

KASFRB 132- 4 1BC

Northern Texas

WBSKIC 4522- 121- 1-ABD
KD5A0 §430 85 AR
KESEP 12809 42- 4-ABD
VIAKVIB { + WBSMEKU}

M4e8 94 7:BGI
Oklahoma
kasw 4043 80-13-ABCD
K¥CWS 2355 68-11.B
KSWE 2226 80-11-ABD
KG5G 058 4911-8B
WENZS 1376- 38 G.ABCD
WESOSM 26- 12- 4B

Southermn Texss

KH2BH {KC5GB,0pr)
2¥52- ¥0- G.ABD

HASAIH 1650 58 5B

-1

East By

NEICY 12,888 247- SABCDE
HREE 3108 91 SABC
WAGLHD 2098 71 %8B

Los Angelez

WEEDTA 5838 114-11-ABCDE
WEPFE Y7 64- BABCD
WHNBADH 728 26 48
WEAKSIS M8 & 3B
Orange

WOBALIR 5890. 120 $BD
REBVE 1440, 26 B-ARD
KBEXG 1926 30- 3ABLCD
WASPZL { + NEENU.WBBC1A)

£256- 130-13-4BCD

'KABHWV ( + KABS JUT,QMW,WRF,

KBEAMS,KXEF)
4398 118- 4-ABCD

Santa Barbara

KsLMN 5270 114- T-ABCDE
WDEBCN 024 32 AR
KAGVVD 468- 18- 3-AB

WBBYQM { + WEDAL WABOYS]
5304, 105 7-ABDFIL
AAAE (+ KABVAW)
igmn. 4 5BCD

Santa Clara Vallay

KEGSS 14,784- 246-11-ABCDE
NERXQ 561B- 124- 58D
KDERG 200 83 B-ABD
WERSZK 2304 66 6-ABGD
KABING 756 2P SAB

Szn Francisco

WASALLY 997. 4 eABD
San foagquin Valley
WABSLF 2204 56 9-BC
WBBCOT 1152- 32- &B
WBEWLE (+ NGFF)

1088- 30 §-8CD
Sacramento Valisy
KEBNS 4570- 115- 9.B
NEBA 1380 41- 5-ABGD
7
wantans
KDTLF 67z R EBD
WIKNT 672 29- 2A8
KB7Q J08- 10- 1-BD
Navada
WATJUD 120 34- B-ABD
Oregon
N7DB 6336 110-14-ABCD
WITYR 7480 88- 2ABCOE
WAIRMXT 2160: 54 -ABCDEL
'WTLIDM 1&806- 58 £ABCD
WTTYN B 26 28D
wWiFla 552 22 &BC

WEIIW (+ WaZs [IMOEM KA
ASH, UG MFKWBTWTDWTTWL KGRD)
2i84. 85 2-ABD

Washingten
WABNHB S684- 247 8-ABD
WEBTATP 144- & ZH

WBIDTI (+ KIND)
5786 145-13-ABGDEI

8
Hichigan
WEBBKAY TBE2- 132-13-ABCD
KUBP S760- 12T-10-ABD
NEBHY 4808- 108- B-BD
NSERV 2060 - B
WBCAP 2520- r- 8B
KBNTK 2318 61- 9B
Khal 2160 &> 8B
NBDES 1908 53 88
WEBIOM 1428~ 40 7-BC
NES 16 2513BCD
WBSIT1 738 1368
Qhio
WDaISiK 27.140- 283-36-ABCDE
HADIO adhl. 13837-BCD
KBww B8 78-15-DE
WRECTX 8100 124-20-ABD
KBGQB 7588 116-24.A
KEDW 3458 76 9-ABGD
NBBJSN 4380- 65168
NBER! 3050 61158
WBEISP 2480 62108
WBHBG 210- 55118
WOBBHO 1260 35. §B
WBLCY 120 2% 5B
WEDJY { + KABs
FTL,SSB,NAECH WBULCY
39,092 403-31-ABCDE

KHCOA | + WESs JAY,TEN

2688 57-11-ABD
‘West Virginla
1 L1ge] 12.680- ¥11-20-8
WEBICHSE 8532 138-17.8
WBAEC 1288 19 88
NBEDL 738 23 BA
*
lilnois
Waup 11,840- 160-22-ABGDE
KASK 8432 18% T7.BGD
KAJRGC 5305 168 UB
WDOFXG #188- 142- 7-BGD
WAIFIH 5168 175 &ABLD
AASD H134- 13- 7-8CD
WHWMM 4300 Fo-0-AB
KGaNF W2 Bg T.BCD
WDGGJK 3552- 311- &AB
NYDKQ 2890- 85 7.8
KBYGL /W - HB
KAGNSD 2352- 98- 2B
KIPW 2240, 63 GABD
wavi 1770 51 SABD
KOG 1638 83 3-AB
KASLAJ 1820- 46 BB
RAGKDE 1560- &5 2B
KOAIW 13688 & 2.8
N3DUT 1248 42- 28
HIYT 1200 3% 28
WASWIC 1170 34- 5BG
KAGLFD 1056 25 280
WAICIZ 1008- 37 280
KIUSW G4g. 43 1-AB
KSENZ 818 M. 2AR
KOKPM 704 32 1.B
NITM 696- 29 2.8
KA9Z 680, a2 5-A
WAZRIS 516 28 18
WzDEG B4 16 ZH
HIDEQH 84 K 1D
NIDYA 242- 1. 18
KAIMGH 2O 2% S
WOTAL 1 4 18D
WHSLGT 66 3 1B
WIRAVS |+ KASMDE, WDIEXD)

7872- 199- 8-ABCD
KASLDS {+ KASPHQ)

E510- 155-11-B
indiana
WERAINTL 11,904 171-22.AECD
WYSR A308- 142-16-ABGD
KSFW 4800, 120-T0-AB
NIAZC 4128 78 A-ABCD
WIEPS 24 7211-AB
KASMMY 1944, 54 8.8
KARHPK 1638 £2-11-A8D
WaUT 1224- 29- 7-BD
HIUNM 1200 5 2B
Wisconsin
KBINM 160 10Z-15-AE
WAIIED 4256 110- $-HG
FASHKL 4140~ 115 8B
KB3S 1800-  §0- SAR
NETD 1280- 40- &B
NSCDT 460 30 6B
WaNAW 684 10 BA
K9GDF 154 T 1B
Al g6 A 1B
[
Golorado
RagMQA 3944. H6- 7-ABCD
KXTViB B18. 22 4-AB

KeQsT 110~ 4 1-ABC
KXP0 (+NDZX

11,200- 193-15ABD
fowz
WBIYWW 4140 8 BBD
WDAFOY 088 32 7B
WEBHZKG 198 20 BA

WADDCB {+ NeClH, WL9FSA)
9588, 177T-14-ABCD

Kansas
NaLL 4R38-  93-16-AB
WEBEISW 3440 VS1C-ABCD
AEDBG 1170 W 58
KFEM { + WARVSF)

542 1813ABC
Hinnescta
WK G0R8- 128-22-ABD
KBAZG 1388.  77-12-AR
WROHU 656 %2 6-BDE
i 1980- 62 58D
KOEZC 1520 65 4B
KGBP 1812, $8& JABCD
KOBFT 1428 4> 1B
WDORETA 928. 26 GBD
KU 840 33 2.80
HEKTY 316 34 B
whpGBLU #16. 34 2B
WANILE B3 32 2B
KUBRY &7 76 2R
NOAVE 72 28 B
NEUC 648 47 0B
WDeHEB bzde 25 280
“oau a4 ¥ 2B
WBOVEE BhE 23 26
KBaYI 50 2% 1.8
NeBsG 504, 21 3B
HGBA 458- 1% %H
NoCOS 458 19- 2B
KRXL 08 17- 28
KABGHU 396 16 18
WANTY 2w 16 18
UWEMN 235 14 DB
HBSIR Mg il 1B
KoE2 508 14 1B
KABHMM JBE 13- 18
WOHGNK {KIQKA, apr)

234 W 3B
KABCRQ 198 & .BC
KABGMN 1% A B0
WRUAA 154- 1 18
WOBEH 154 T 1B
KArDLY 110 5 1B
NEDJC 8 3 18
WAGVES e A 1B
WBSYMI LT . A
NeRJB 44 2 1B
NOEKL 4. 2 1B
WaLBN A4 2 LA
NCgH X1 1B
WORGCP 2 1= 1B
WIRGU {+ WavEs

5016 138-18-ABCDE
Mizzaurl
WABNOK 04 107-54-ABC
WaJRP 1858 41« 5.AR
WEGAX 450- 15 5B
Nobraska
WREMS 3078 B Q9-BD
NeaJu A Th GAB
WDgBOM 448. 15 4-ABD
KAECRI { + WEBGPM)

513 1w AR
South Dakota
WeshD 1638 30-11-ABC
WBRFJB 1224~ 3% 8BC
VE

Marltims-Newfoundland

VE1BPY - 9 ZARCD
VETYX 10 T SA
Guehac

VE2FUT WO S&0-ABCDE
VE2KW 448 17 A-ABCD
Ontario

VEIASD 16,036- 198-27-ABD
VEIHFM 11,500 182-13.ABCDE
VEICDN £6488- 160-12-ABGDE
VEFGU €950 13915-A8
VEIBYO SE7E 124-12-8D
VEIAAY 2732 B2 BA

VEILNX {+ VE3s AL, NSO, VESIQMD
FHA90- 335-1T-ABCDEF
CHECKLOGS

KAJOOT, W2DHV, WA4DFS,
NIAL
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Results, 1984
Novice Roundup

By Edith Holsopple,* N1CZC

shortest week of the year — has come

and gone. Only the operators know for
sure how much agony, sweat, grief, fear and
trembling went into making these NR QSOs. The
1984 Novice Roundup, from January 28 through
February 5, brought 225 Novice/Technician en-
tries sailing in, plus 90 checklogs and non-Novice
logs-for a total of 385 entries.

This is the week that everyone has an oppor-
tunity to gain in operating skills and coopera-
tion. During Novice Roundup week, we as radio
amateurs show our true colors as we help each
other improve operating techniques. As with
most new hobbies, getting started is a great
equalizer. Old and young, rich and poor, men
and women all have to start at the bottom and
then grow in proficiency and confidence, born
of experience into skilled communicators. This
vear, Novices and Techpicians were out in full
force, making those Q8Os and racking up ex-
perience and points. And we are grateful to the
seasoned operators who were out there, too, pa-
tiently working and providing multipliers and
Q80s,

Some of you expressed frustration at the
typical speed of operation during the NR. Dave,
KASIFE, sent in some suggestions for next vear’s
Novice Roundup:

“‘Here’s a word that might help the new
Novices contact the fast CW contesters who are
sending just too fast for them to copy. Try
waiting until their QSO is over: just as they clear,
most times, they will stop and listen for just a
few seconds to see if any others will give them
a call. At that time, take advantage of this and
send DE, which means *“this is,” then your call.
Like this: DE KASIFE K. Send it even if it’s three
times slower than what they have been sending.
Remember: Just once, They will usually come
back to you at a speed you can copy. Trv it; it
works, We all enjoy helping each other to en-
joy and have fun in the NR.”

KB4DOV/N jumped forward from 10th place
in 83 to 5th in *84. Likewise, KATHBK/N
hopped from 8th to 6th position, KAYKKD/N
skipped from éth to 4th and KA2KGD/N from
4th to 3rd. KASIFE/N dropped from $th to 7th
place, and KASIBK/N dropped from 7th to 10th
place. Meanwhile, KASSBS/N and WP4COF/N
materialized out of anonymity to take the
honored 15t and 2nd positions. What is this —

N ovice Roundup week — for some the

*Communications Assistant, ARRL

KASKYYIN was the lop scorer from W3-land with her
42,880 points from the MDG Section.

“Grandma’ Carmenza, KB6ANC, realized a
40-year-old dream when she got her Novice
license.

KAZQXUITN put in a fine effort from
Washington. Next year, he plans to be in
HBR-land for the NR.

After receiving his Novice ticket & scant five
months ago, 12-year-old Chuck, KA5SBS, put
his newly acquired operating skilis to use io
claim the top slot for Novice operators in the
'84 NR,

musicai chairs? Thanks to Sean, WH6AVA/N,
who kindly provided the Pacific multiplier for
many. Nice work, people!

Congratulations are in order for KB4EJE,

Top 10

Novices Technicians "
KASSBSIN ¢ 77,310 KATJIRIT 34,706
WP4COFIN 57510 KASQAAIT 20,463
KAZGKDIN 54,352 KATNFWIT 23,836
KASKKDIN 50,784 KABOATIT 23,925
KB4DOVIN 47,183 KASEEQT 22,995
KATHBK/N 45,889 N4JGVIT 227971
KASIFEN 42912 KBEAXHIT 22778
KABKYYIN 42680 FE| 22,432
KAZRDOIN 42,104 KABLAGIT 20,282
KABJBKIN 41,008 N1CPC{T 19,875

N3DBX and any others who made their first CW
contacts as bams in this NR. Also, congratula-
tions to those who upgraded as a result of NR
increasing their code speed. Thanks to all who
weathered the week and made this year’s NR a
success. Certificates will be in the mail shortly
after the [5th of June, CU in NR ’BS.

SOAPBOX

It was all fantastic (KBSANC). | was getling a good
start on the second day when | had a wild heart attack.
Nothing serious, but it did put a crirmp in the day’s ac-
tivity! (KATRAD), For a first contest it was fun, but
“‘where is the DX? I don’t think there's any out there'
Hi (N6JPA). I was able to increase my states worked
from 20to 38 (KATNSZ). I was amazed at the number
of higher class licensees who pariicipated . ., bless them
for theit patience and understanding. Kudos to my wife
and four kids for their temporary loss (30 honrs) of
ham-crazed husband and father, I'm eagerly looking
farward to the next contest (KA2SKO). I had no in-
tention of really taking part; just thought ['d make a
few QS0s to give MN to a few serious contesters. 1 got
hooked and decided to try for 200 (KASRDM). 1
learned at least 1 lessons and gained three insights as
to the advantages of participating in NR {KASOMM),
My thanks to all the many Generals, Advanced and Ex-
tras who participated. At one point so many Extras
answered my CO) that I thought 1 was out of band
{KASJKK). 1t scemed as though the whole country was
working NR on 80 meters with the resulting QRM being
almost unbearable. | could only work about one hour
at a time without headaches oceurring (KASPVB).
QRM, Murphy and the like were no stranger to my
shack. One problem | had to contend with was using
my 40-meter dipole on 8) meters. This was
accomplished with my tuner, and 1 was exgited with
the results, A more unusual problem was being in-
terrupted from the contest by my obligations as a
voiunteer fireman. I guess I will have to put an HE
mobile rig in my car, hi (KA20EE), The contest
motivated me to get on the air for the first time
{KB4EJV). Wow! Had lots of fun operating my first
contest. It was a bit crazy at times on 80 meters at night.
Somebody was actually fooling around with me, and
I thought [ was getting sume good DX. But this in-
terference didn't deter my enthusiasm (KAIKYY), My
rig, a used HW-16 with VIO, died the last night of NR,
My mother recently said she would rather heip me buy
a new rig than a car (KA7QVN). f you don’t have a
well insulated basement shack, it’s going to beveryun-
comfortable to stay active for the whole contest. My
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fingers kept developing little icicles, [ needed to thaw
out aver my finals. Band conditions on Saturday the
4th were the worst ['ve ever seen, Everybody left 15
meters in disgust and headed for 40 meters at 11 AM,!
As 2 reward, 1 went out and passed my General code
exam (KATNYB). The new Novices at times have very
slow cade speeds so ya work *em while yer restin’ and
everybody gets some points (KAFLAO). A special
thanks to the Geperal who was butchering the code
worse than | do. It gave my ego a big boost (KB4FLT).
Here [ am 2 14-vear-old Novice for one year, and [ am

4 veteran contester. | improved about 1 million per-
cent over last veae (KAZRDO}, The 30-hour limit is a
good one hecause | probably would have stayed on till
I passed out from nervous exhaustion (KAITEK), 1
rsade more contacts during the contest than the entire
year that [ have been 2 ham. You don't bave to win
in order to have fun in contesting (N4JGV), NR-84,
What a way to spend my birthday (KALITRY! T thought
the contest was great, but it will take some time to gain
the respect and admiration of my wife and two kids
after deserting them for something called NR, hi hi

(KABCMA). Gee, do | have to walt a whole year tor
another NR? (KAYQPC).

FEEDBACK

See page 93 of June 1983 QST for the following
correction: The soapbox comment was made by
KAYOLH not KAYIOH, His previous Novice call sign
was WNIICB. KAJEEQ/T’s swore from EPRA was
overlooked. Carol’s linescors should read
17,460-281-60-22. This wounld make her the number ¢
Tech in the 1983 NR.

Score Listings

Score listings indicate call sign, score, number of Q50s, multipliers number of ARAL Sestions + DXGC countries) and total hours.

1 KAJDEBIN 730 58-35-14 Louisiana Mant 2 1211
KAZDEBIN e 6 lantana KASONBM 132 12-11- 4

Connectlcut KAILBEMN A40- 22:20- 9 KASOMON 17,088 362+64-22 KATHBKIN 45,000- 656- 7924 Indiana

WPABXPTT wo5h. 924310 NaDXT 176 52 Bk msMégl?N 2133-132-32-53 KATGYN/N 2310 73322 ]

’ . 92 KAsq 2230 B2-36-14 ARIKKMN 18517283 50-30
KATHREIN 2294 %3.391- 6 Maryland — D.C.. - Hevads KASTWEIT 18,512, 277.56.50
KA1GHT 1925 55.35.10 Missinsippt WOIBPWIN 13808 201 89.27
KA1BOXMN 198 18-11-10 KAZKYYIN 42,880- 470-85-10 KAZICEIN 0058 422 88-27 KASCRNIT 12,400- 200-83-24

IHUMN 23.232-352.6613  KASRODT 4860~ 108-45-20  KAJAERMN 24495 345-71-30 KASPGDIN 538 148-42.20
Eastern Massachuseits KASIKJIN 21,105- 320-63-30 KAGOWPIN £264- 108-54.18
AR 4 106, 2857428 KAIBWSIN a8 i1 6 8 New Mexico Oragon KAQECPIN 53R7.107. 46-24
) - MIN 10840 T
N1CPCIT 1975 283 75-23 Wastern Pannsylvania KABCUVIN 14,934 252- 5727 KATOAHT 11,480- 20856 21 mun 33:3 :z1-ig:3
Maine KAJISLIN 18,054~ 296-69- 29 Northem Texas h
KA1DODIN 19,200- 249, 75-20 ﬁ%ﬂ“é%m‘%m 2576230 KASPYSIN 11,232- 208: 54-17 o .
2,800 249, 75- O} , OBr) S ,232- 20854 KATPTYIN 25,116- 464 Ba-10 KASQPPIN 43 189 577
WHICEPIN 18,125 405- 45-29 15,120. 216-70-25  HASSILIN 10,800- 216-50-30  KAZORTIN “heee 139. e NetRian ”f%im.szé%
NAGUET 14,312- 208- B30 KAZLZNIN 112368-2125526  KASSULN 4636 244:19-30 KAIOQUT 2415 85-35.18
KAGLPIN 11016-200-54-30  KASPVEIN 4368 91-4B16  Washington KASPGYIN 779 411924
How st T T
IKOHI g . [ RAZIKUIN 10425 276-61-38 [}
KATHYUMN 18,000- 250- 72.28 KAIJLVIN 1608 58 2621 KATPVIN 16,616 268 62-27
KATKEQIN 15.080- 246-65- 24 KAIKSDIN $10- 11:1¢- 4 Oklahoma KAIMBIUT 32- 1548820 Colorado
KA1LBWIN 14,306 244-59-30 KAZOXUTN 5334- 127-42-24
KA1IXMIN 12,206- 13- 62-29 . KASIFEN 4291%-581. 7028 KATNYBIT 290, 843519 WBEVNNIN 24,280 352 6W-28
Ei"if’oﬁu 11,826 21%-54-47 KASQGKIN 16,268- 264.62.24 KARIIKIN 1R, 59.32.14
"K‘Ri;’(ﬁ'—]", {[‘:‘q ?ﬁ: 125:53:33 Alabama :AssmmT 5276 843929 Wyoming KAGRSGN 016 563612
- B1-31.18 \ authern Toxas KAINSZIN 4860- 108-45-30 lown
kpacoLm 13102 2an 810 N7AQDIT 2414 143410
Rhade Island kb Y 2:3 KASSBS/IN 77,310- B59-90-30 KABQMPIN 13,280- 245-52 21
KAJIEKN 34,263 493-51-26 KBARUZT B e omAT IR Naracn™ i
34,263 403-81- - 3625 AB50 248- 70-2 NEEBET 16k 52.34-15
Eﬁ}fé&ﬂ'ﬁ ggg—im-ao»zg KBAGGRQN 150 15-10-11 Ea.am:gw %rt?ﬁﬂ 143575 8 KAIRSIN 680- ?&20- $
1 8 | - 23 B
KATJARIN prer i Georgla Kﬁgfs.'hé dsz @Egéﬁ Mizhigan HABRPIN 13 1e 8
KAEPYYIl w211 67 Kan:
Varmant KBagiDiN st HsoNon 20 6554 7 BKN 41,035. 563 71-20 83
) 84-164-54:30  KadzSMMN 1740~ 583016 AGAIN 3B,052- 426-84-30 KADOVWIN SR 287 6730
N1BBDIT 11,352- 264- 4. 26 KASHWEN 37,030 629- 70-27 ISADIT AN 15,130 240 8330
WAITBYIT 9081- 793912 Kantucky KASOxn# }%22‘3%@;2;‘23 KAGPGTIN 4736 186 58-27
Wastem Massachusetts KE4DOWVIN 47163507702 ° KASSEWIN 13,668. 226.60- 16 ABISHIN 8- 10243
KEAEMM/N EANE 2646430 L KAIGMAIN 11,682. 218 47-20 Minnasata
KATKPHIN 23 540- 375- Bl 28 m@ﬂﬁ 155’3235: ;‘;g%gg ¥ KAHSMAIN 10,054. 201-%0-28
RATIVFIN - TRM2-2528624 (gagHDIN sin72isaess  [ASVGMT  19250.27 1021 KABEBEIN o] ppvict I F iRt
2 Korth Carolina RapyEl a'ga'.r.u%y. 82 NBF:UFJS%N %%gg i; g?}% KABRILIN {4 m%‘{,‘%ﬁm 17
o 582 2046027 KAGSMMIM: F SE3IZ apEGUN 1281 971817 )
Enxtern New York EE}}*&##} 1“31542 zgg gg_gg Los Angeles Ohlo Missauri
KAZRYBIN 13.091- 247-53-22 - KAGIFLIN 16,485- 246- 6522 KAGKKVIN 4797 113-28-10
T a5, KB4HJRIN 2730 79.-39-22 : KABQATIT 23,925 318 7%
KaZNMPIT 415 25-15- @ PERARY a0 BT rasSJIN {094 894620 uFebi et 32 69,30 Nabraske
NY.C. & Long Istand KB4HJRIN G 10- B Orange KABRKCYN 19 384-288-64:2
' KBAGOEMN [+ KB4EGR/N) . v WHBNEET 11.570- 104 ABOSKMN 13568 $12.8430
KAZSKQIN 16,020-257.60-30 122582205422 eTNNN  tea00-20.7een  Gosdon (AR TR0 d
KAZJLEUN 164, 158 58-24 KBEANC/N 7906+ 134- 5828 Norih Dakata
KA244IT £326- 103- 4217 Narthern Flosida A s o i
GEAG EER wmey  wmemaw S0 pEe  REEER e
Y, a1 5 3,872 262
I — RN AR e wemen gl SEded  een
i a8 1-1 d - 47- .
KAz o8 2054525 ®  sontaBabam WDEMZEIN 3060 155.57-14 it O ot o R
KASOEE fars (rsanzz  outh Gamlim KBEAMUWIN a2 924614 CASARBN et iy ne nnn
PN 1513 B B KA4LHVIN 42,763 4895724 ﬁggg?é‘m i 12 T3 masTCHN 3300 160 33- 13 -
KAZTFWIN Faz- G- 6 KB4AHRPIN 21,777 347-61.20 . mﬂ&ﬁ%m ;5‘33 3&32%3
Southern New Jarsey Southem Fiorida Sants Clara Valley 10N 1500 862817 NonNavices
a2 KAGTEVIN 7579 143.53 12 S B
ARRER  Waaominy (OSPNBMN  MSMIRTIZ aevunT S i o 1 S o N e Ve
38 201 36-28 Tennessee KABINGTT W6 2218 2 KagTLaN 166 1511 9 i‘ﬁ?gv‘ﬁiﬁﬁw&%ﬁ” a0,
KAZNEBIN 6216 130 42-28 San Diego KAZSMQIN o N ] KAHPQH 9200, WYLMG 1728 "
HA2TDGIN 1671, 41.21-12 Iﬁm;ggm 1?""‘"335‘?"'“ g NEEUWT W A de & R e wan }
(A4 424242 1229 N . g, .
Wastarn Naw York Baren oraeuman WG ISR west viginia 5458, Nty i ‘ﬁs G,
590- 226- 65 Vi , KVAQ, SO Y
KAZROCN 42,104- 539- 78.30 KBAFEBIN 11,514 20-57-18 San Franciscoe AY! 17,406 A07- 5629 ;Mm?v??ar]t% }vw WKWNJJ 5?&4.
Mkﬁm 31084-389- 78-22 KB4FSAIN B262- 202- 4115 HABSBAIN 17,145- 275 85-30 BC 4095, KOHNU 3430,
P, Smamed  Slem RERWE ewe  owoews SEEL RREEEE SRR
KAZPIIN  amaaes O §an Joagquin Valley KASSTUN, IS NSHE g AL i e
RASCIN 0- 2 NAJGWT 2EAT1- 3035720 WEnAXHT s 127328 KABRLDIN AT 147-47-27 AT 15&&?’@23 1856,
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Results, 1983 ARRL VHF/UHF
Fall Sprints

By Edith Holsopple,* N1GZC

sun, The Fall Sprints made for a spicy

autumn contest peppered with activity, The
shorter length (7 P.M. to 11 P.M, local time)
took a smaller bite out of the evening, and the
dash of meteor scatter iced the cake. Although
some commented that conditions were poorer in
general than during the last Sprints, turnout was
high, with 354 entries recetved.

The 1296-MHz Sprint on Nov, [0 was the least
attended, with only 19 brave souls sending in
their logs. Most of the 1.2-GHz activity was
clustered in the New Jersey area, It you live in
another part of the country, do not abandon
tiope. There will be another chance.

We received a whopping 59 logs for the
432-MHz Sprint on Nov. 16, The major area of
action was in call areas 1 and 2, with another

F or everything there is a season under the

SOAPROX

These short weeknight contests are 2 good idea. 1 would
like them to be even shorter (2 hours), particularly on
220 MHz and up, and start at a later time (AFIT). Ac-
tivity lasted longer for this one than the other sprints.
Had to quit for Channel 2's Masterpiece Theater at 9
P.M. Aurora was nice, although only netted 3 grids
{KAIDHO), An enjoyable contest. This was my First
try at VHF contesting. I really got clobbered by the
local kKW stations, though. Keep up the good work
{NIABY). The new time periods are good. There was
plenty of time to work all the stations there wers to
work (WIAIM). A short period of aurora spiced it up
a bit. | had several nice seatter contacts. Keep the
sprints coming (KBZES). Please do not have &-meter
Sprint on Sun. evening, prime time TV for stations with
TYL Try for a Sunday afterncon (N2BI). 1 would like
o see a separate power class for 25-W-and-under sta-
tions. 1 would also like to see these one-night contests
maore often, maybe one for each season (KA2007).,
Could have been an excellent contest, but not enough
activity in my listening area. It was tun, though
(W3KIM). Conditions were bad. Participation was very
low. Must be too close to Christmas and right after the
10-meter contest (NGMM). I £ot on late and spaced out
antenna patching — wondeted why everyone | normally
worked had so much trouble bearing me. Hif (and why
they didn’t peak!) (NOK V). T found the band very noisy
and without activity because of bad weather. We had
three tornadoes go through EL-86 2 couple hours later,
Hetter luck next time, [ would like to see the grid system.
tried on 10 and 160 meters. This type of contest Eives
the working people a chance to compete against the big
guys and still get up the next morning and have 2
straight head on to go to work (WBSIGY). Very short
burst - made it very difficult fo work complete con-
tacts (WSNZS). Gand meteors, little activity — let’s
bave the next 6-meter Sprint from Tto 11 A.M. on a

*Communications Assistant, ARRL

hot spot in the Northwest U.S. All the U.S. cail
areas reported some 70-cm activity except Wi
tand.

November 22 brought a good turn-out on 220
MHz. Forty-five logs came bounding in, re-
porting quite a bit of activity, The top scorers
worked 30 to 40 other stations.

The 144-MHz Sprint on Nov. 28 was again
outstanding, bringing in 163 entries. K9MRT in
Tndiana had the highest number of multipliers

Curt, K9AKS, at the 432 aperating position,
digaing out another contact. The 432 amplifier
cavity is visible in the foreground.

Sunday and, please, not on the same day as another
major contest (K6GSS). There was pretty good m.s, ac-
tion. I had m.s. Q8Os with N7DB, WTFI and KBTN
(aiso partial with N7ELJ). The calling sequence was not
always uniform, sometimes making things tough
(NRGE). Conditions on 220 were very 200d at times
1o Seattle, Having the &-meter Sprint during the
Cieminids sure helped on getting grids via m.s. (N7DB).
I got a late start, but had a goad time anyway. Thig
was the first time that I used my compater for any ham
radio function. It was different not writing anything
down (KA ICEL). Conditions were paoT, a3 rain fell
#nd turned to ice on antennas {W1JR). Activity was
great the first 15 minutes (WIGXT). | enjoy the Sprints
and like the one evening (K1ISW). We just had enough
time to work the locals. Where was the W8 activity?
They certainly didn’t have their antennas east. Great
contest (KILNS). Lost some QSOs and grids with rain
static (K2LWR). New amp arrived the day of the con-
test. Don’t go back to six hours. Hasn't anyone told
the 4 they can work this contest? (W2WW), Summer
may have gond propagation, but winter has the activi-
ty (KR2Q). The grid square hunters made for lots of

— an amazing 42 -- but the top score was taken
by WA2DPU of SNJ by virtue of his high
number of QSOs. This year, the high scorers on
2 meters made fewer contacts but more
multipliers than last spring. K2LWE of WNY
and WASZHE of Ohio each had 38 multipliers,
Second and third place scores go to K9MRI and
N2SB, respectively.

The 50-MHz Sprint, a favorite for many,
brought in 69 logs. The Dec. 11 contest made
K1JX (operating station W1VD) a winner this
year. His score of 8670 is still below last spring’s
winner, WBBIGY from SFL. WBSIGY wasn't
hard to beat this vear since he only made one
contact on 50 MHz (see his soapbox comment).
K1JX’s 51 multipliers on 6 meters ara nething
short of phenomenal, considering the mediocre
propagation that weekend. What a fine effort.

activity, a fun evening (K2J10). Had a high local noise
level, but lots of local SSB activities in the Hudson
Valley. Sure do like the grid-locator system
(WAZRUW). After waiting for this night for months,
I could not operate because of heavy icing (WA2ZPX).
‘Fhere was some nice activity, We are north or north-
west of most stations, and they may not look in this
direction (KA2()). Conditions were horrible, [ guess
I was the only EM-35 and only Arkansas station on!
Eeep it going anyway. One néver knows what to ex-
pect (K5YY). The Sprints are great! Now we gotta get
more people involved (KK7G). This was a tough con-
test] Band openings were very sporadic and short in
duration. | copied WB20GK i SC on several acca-
sions, but did not produce a contact, We had a short
auroral opening, but it produced no contacts at my low
power station (KABIFC). The Sprints are great. Just
the right length (WBNIR). Enjoyed the contest very
much. Signals were like 2 light switch: on or off. | feel
there should be winners from each state on this type
of contest, because with Jittle to no openings there is
no way a station in my location can compete with the
statlons in the Chicago-Gary and south area. They have
1t hams to my one within 100 miles of their stations,
and when there are little or no openings, the points add
up faster than the grids (WDSHOZ). | noticed no en-
try for MO during the spring so I was really looking
forward to entering the Fall Sprint. Conditions were
so-s0, but spirits were high, I'Il have to get a key next
time — it would have helped my score. Thanks for sup-
porting contesting on YHF/UHF bands (WBOLRF).
T wish that there was more activity, but those on tha
air were enthusiastic. The time period is perfect
(K#BET). [ wish more stations would poinl. beams at
central PA, and less would operate FM and #et on 5SB
or CW, It’s pretty discouraging to be heat by some guy
with an HT and a duckie in the city (KC3CL). | had
fun and got a fzel for 220 in the southeast, and a start
on 220 VUCC (N3AHI). Seven round trips to the top
of a 120-ft tall fire lookout tower netted three Q80s,
hi (NSAF). Someone should tell all the folks transimit-
ting on 435 to listen on 432 once in 2 while (R6GSS).
Cireat fun. By all means retain these Sprints. | would
tike to see grid format used for all contestyabova 350
MHz (K9LCR).
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Scores

Scores list call sign, score, number of QSOs, number of grids, ARRL section. The scores are arranged by call area, Within each call area, the scores
are listed in descending numerical order.
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Results, 1983 Simulated
Emergency Test

By Jim Clary,* WBSIMH and Robert Halprin,** K1XA

flex their public service muscles on that

great electronic Nautilus machine known
as the ARRE Simulated Emergency Test (SET).
"Through the various emergency communications
scenarios implemented at the state and local level,
radio amateurs are able to test their operating
agility. The vast majority of SET activity flows
from the League’s volunteer Field Organization,
particularly the Amatenr Radio Emergency Ser-
vices (ARES) and the National Traffic System
(NTS). A statistical chronicle of the 1983 SET,
tabulated from written reports submitted to
ARRL Hq., appears herein. The SET is just one
of many ways dedicated ARRL volunteers serve
in the public interest; this is well recognized at
all levels of government and generally
throughout the public at farge, For those who
like to participate in public service activities, con-
tact your ARRL Section Manager, whose name
and address appear on page § of this issue. .

As this is being written, the concept of “‘new
ideas™ is very much in vogue in the political
realm. While it is in vogue, it’s also vague. New
ideas without substance to back them up have
little worth, As far as SET is concerned, activi-
ty has been substantial, particularly in recent
vears, from the efforts brought to bear by the
dedication of volunteers from coast to coast. One
new aspect of SET has been the trend toward
section-wide events, followed-up by summary
messages to' National Communications System
{NCS) Headquarters. An update on an ongoing
series of tests sponsored by NCS is detailed in
this month's Public Service column.

But having stated all this, perhaps for some
SET has become muscle-bound, This creates
inertia, the kind that is synonomous with im-
mobilization. Therefore, perhaps a new ap-
proach, new ideas if you will, are peeded to
revitalize the October event. This has indeed been
suggested by some interested amateurs at their
own initiative,

We'd now like to request such ideas from the
broad spectrum of radio amateurs reading this
report. What are your suggestions? For exam-
ple, should we have an SET that has more of
4 national focus, or one in which selected regions
are disaster-struck on SET weekend, with the af-
fected League officials notified by sealed

E ach October, thousands of radio amateurs

“Communications Assistant, ARRL
**Deputy Communications Manager, ARRL

1983 ARES/Local Activity SET Summary

Beports submitted 304
ARRL sections active 58
Number of emergency-powered stations 3983
Number of emergency-powered repeaters 243

Total number of points 59677
Top sectien Ohie
1883 NTS/Net SET Summary

Nets raporting 236
States.'Provincas reporting 42
NTS affiliation or liaison 700
Number oi messages handted 12,265
Number of amateurs participating 85

7
Number of emergancy-powered stations 2563
Total number of paints 44,821
Top state Florida

envelope shortly before it all happens? Please
forward your creative thoughts, and remember
that the most creative ideas of this nature are
those that are provocative and at the same time
doable. Unnecessarily complex ideas prevent any
realistic hope of implementation. The rule of
thumb: Maintain a fundamental awareness that
this is SET, not Star Wars!

While we're on the subject of creativity, the
following SET summary contributed by Cana-
dian correspondent Carol Brunt, detaiis the SET
exciternent in greater ‘Toronto:

“At 7:12 this morning, an earth tremor
registering 5.7 on the Richter scale struck at a
point 30 km south of Metropolitan Toronte, in
Lake Ontario. The resultant tidal wave, travel-
ing at 10 km per hour, struck the downtown core
of the city at [0:12 A.M. The entire area has been
evacuated. Telephone exchanges located
throughout the downtown core have been
disabled by severe flooding. Beginning at 0930
Saturday, October 15, 300 volunteers par-
ticipated over the course of the next two days
in a response to this ‘disaster.’

“*No such disaster occurred, of course. This
year’s SET for the Toronto area was designed
and organized by a joint committee of Metro Red
Cross Emergency Response personnel and
Toronto ARES personnel. Radio communica-
tions during the disaster were supplied by the
Toronto ARES group, headed by Dave Enright,
VE3FOB, Emergency Coordinator for Toronto.

“This was the most ambitious exercise to date,
according to John Buckley, VE3LNN, Assistant
Emergency Coordinator for Toronto,

particularly because of student involvement in
‘play acting’ the citizens’ responses. The
Dramatic Arts Consultant for the Toronto Board
of Education was responsible for coordinating
the activity, which was held at the three shelter
locations. The weekend provided a test for both
the amateurs and the Red Cross in practising
emergency procedures and communication be-
tween the established shelters and a central
registry (the file-keeping location), which for the
first time had been removed from the scene of
the ac¢tion.

“‘Students from high schools throughout the
Metro Toronto arca were involved in creating
the confusion, tension and problems of a disaster
situation according to prewritten situations
designed by students at Qakwood Collegiate in
Toronto. Red Cross personne! would have to
deal with any problems arising from Lhe situa-
tions {e.g., heart attack or lost children). ‘The
students handled themselves very well,’ said
VE3LNN. Once inside the shelter, the students -
were registered, using the Red Cross forms as
if it was a real shelter operation, as members of
1000 fictitious families provided by the Red
Cross. To simplify identification inside the
shelter, all personmel wore coloured tags to repre-
sent their position. Included among these were
ouiside observers to the exercise.

‘‘Because of the telephone blackout, ARES
assistance was required 10 transmit afl registra-
tion of persons at shelters and other locations
to central registry at the Metro Red Cross
Building. ARES also provided a link between all
sheiters to handle requests for supplies and per-
sonnel. Transmissions were through the
VE3XUU repeater, on 145.23 MHz Com-
munication to the rest of North America also was
available through NTS. Messages were conveyed
through emergency sessions of the local Open
Line Net on the VE3RPT repeater, 147,06 MHz,
to special sessions of the province-wids Ontario
Emergency Net on 7.055 MHz,

“Each of the three shelters required one radio
station; two were required at central Tegistry,
with two operators for each of three shifis during
the seven hours. Sunday’s activities inclided the
continuing fransmission process to central
registry from shelters at Red Cross branch loca-
tions in Scarborough and in Toronto. =

““Considered a success by all, the weskend's
proceedings were helpful in identifying what the
Chairman of Emergency Services for Metro
Toronto Red Cress and President-Elect of the
Toronto Central Branch termed ‘weak spots.’
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Also, a group of volunteers have registered their
names and equipment with the ARES, and are
committed to being available in the event of a
disaster to provide whatever communication is

necessary.

**The need for this type of commitment and
organization was demonstrated when 2 train
carrying toxic chlorine gas derailed in
Mississauga, Ontario, November 1979 (see
March 1980 ST, p. 50). With the help of CRRL
members, 200,000 residents were evacuated. As

a result of the hams’ efforts, the Ontario Divi-
sion of the Canadian Red Cross signed an agree-
ment with the CRRL to provide the official com-
munication system in the case of emergencies.

‘Though the ARES has always had a yearly drill,

participated.””

it will now include Red Cross participation. *If
the Red Cross is involved (in an emergency), then
we're involved,’ said VE3LNN. The weekend
provided invaluable experience in emergency
communication for the amatewrs who
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Public Service

NCS Update

The National Communications System (NCS)
was established on August 21, 1963 by Presiden-
tial Memorandum. A confederation of 22 federal
departments and agencies, the NCS was
established to provide a centrally planned,
programmed and operational Federal Govern-
ment Telecommunications System that would be
responsive to the Federal Government’s needs
under all conditions. These conditions could
range from a normal situation to national
emergencies and international crises. The prin-
cipal assets of the NCS include telecommunica-
tion networks of the Departments of State,
Defense, Interior, Commerce, Energy, Transpor-
tation (including the Federal Aviation Ad-
ministration and the U.S. Coast Guard),
Agriculture and Treasury, the Federal Emergen-
cy Management Agency, the U.S.. Information
Agency, the National Aeronautics and Space Ad-
ministration, the General Services Administra-
tion, the Central lntelligence Agency, the
Veterans Administration and the Federal Com-
murnications Commission.

The League and the NCS have signed a formal
Memorandum of Understanding establishing a
broad framework of cooperation and a close,
working relationship. Through joint coordina-
tion, the nationwide posture of telecommunica-
tions readiness for any conceivable national
emergency is enhanced.

To evaluate the potential utility of using volun-
teer radio operators, NCS is conducting an ongo-
ing series of exerciscs. These exercises demonstrate
that amateur operators can be used as aliernate
communications resources during national crises.
The League acts as a focat point for NCS to coor-
dinate Amateur Radio activity during these tests:

EVERYBODY TALKS ABOUT
THE WEATHER

A, severe weather warning is broadcast on Milwaukee
radio and TV stations; you can be reassured that ham
radio is helping to provide the timely, accurate and
reliable data. Besides using sophisticated electronic
equipment, weather forecasters still rely on field obser-
vations. ‘That’s where Amateur Radio operators with
battery-powered hand-helds, transceivers and mobile
equipment at various locations provide an ideal
weather-spotting system. Hams are instructed by the
Milwaukee National Weather Service (MINWS) to
report serious weather situations: tornadoes on the
ground, funnel ¢louds alott, hail (¥ inch or larger),
strong winds (30 MPH or greater) and actual damage
(power or phone lines down, trees down, structural
damage or flooding).

*Deputy Communications Manager, ARRL
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Exercise NIGHT TANGO I was conducted in
the Southeastern United States on February 10
and 12, 1984, and Exercise NIGHT TANGQ I
was conducted in Louisiana, Texas, New Mexico
and Arizona on March 22 and 24, 1984, These
communications exercises evaluated the capabili-
ty of volunteer radio operators to support
national-level emergency communication re-
quirements. Volunteer operators from the
League, Civil Air Patrol (CAP), Air Force
Military Affiliate Radio System (MARS), Army
MARS and the Navy/Marine Corps MARS pro-
vided enthusiastic support for this program.

The objective of this exercise was to evaluate
the capability of ARRL, CAP and MARS
existing networks to establish orderwire connec-
tivity and pass critical message traffic betwean
senior government officials at selected locations
in a simulated post-attack environment. Specific
areas of evaluation for this test included:

a} Testing and coordination procedures (in-
cluding interoperability)

b) Message accuracy and handling times

¢} Initial connectivity establishment

d) Exercise message formats

#) ARRL, CAP and MARS message handling
and intranetwork routing procedures

) Interfaces between originating officials,
ARRL, CAP and MARS networks

g) Circuit establishment of direct point-to-
point links to bypass damaged networks in high-
risk areas (including telephone patching)

h) Data collection and message audit trails
(acknowledgment)

iy Methods of multiple routing critical
messages

J) Message relay procedures

k) System(s) reliability.

The control coom of the MNWS Forecast Office at
Milwaukee’s Mitchell Field Airport is wnearly
wallpapered with weather maps. Today, inside weather
control, the WITI-TV camera spotlights Elroy Jagler,
Meteorologist in Charge of the MNWS Forecast Of-
fice, who will present an award to John Leekley,
WBISMM, Milwaukee County Emergency
Coordinator.

The cue to begin is given, and Mr. Jagler proudly
announces, “This award is given in recognition and
grateful appreciation for communications and storm-
spotter services rendered in the publc interest to the
National Weather Severe Weather Warning Program
for over 15 years. The e¢yes and ears of trained
volunteers to search out, identify and report dangerous
weather events is to effectively carry out its public-
warning responsibility,

Amateur Radio groups, such as the Milwaukee
Amateur Radio Emergency Service (ARES), are ideally
organized and a vital element to the warning process.
Members of the Milwaukes ARES have voluntarily
contributed their time and talents to staff communica-
tion centers at the Weather Service Forecast Office,
County Sherif{"s Qffice, Emergency Governtment Of-
fices and the Red Cross building. The network fune-
tions with a high degree of relizbility, not only for data
gathering, but also for warning and advisory dissemina-
tion, The organization contributions are worthy of
commendation znd are gratefully appreciated.”

Handshakes and smiles are exchanged while kind

Gonducted By Robert J. Halprin,®* K1XA

[n most instances, the operators had prior
knowledge of the exercise objectives and the
schedule of events. In several instances, however,
some operators were asked to participate just
prior to the start of the exercises. All par-
ticipating operators provided exceptional support
to this evaluation effort.

Fifty-six messages were transmitted during
Exercise NIGHT TANGO I, Forty-five messages
were received within an hour of initial re-
quest by the NCS representative. The longest
time for message reception was 3 hours 37
minutes, well within established criteria for a
priority message.

Exercise NIGHT TANGO II likewise proved
to be successful. A total of 104 messages were
transmitted with an overall reception rate of
78%. Several messages were not received because
of last minute cancellations by scheduled players.
Experience indicates that if this had been a real
emergency rather than an exgrcise, the reception
rate would have been higher.

These exercises demonstrated that the
valunteer radio systems could be used to support
national-level emergency telecommunication re-
guirements. The exercise series will continue with
Exercise NIGHT TANGO III, scheduled for late
May in the eastern United States. This exercise
will include using the AMSAT Corporation’s
Amateur Radio satellite,

The National Communications System wishes
to express its thanks to the many valunteer
amateur and MARS operators and com-
municators of the Civil Alr Patrol for their
assistance in making these communication ex-
ercises a success. — Chuck Cavanaugh, K4VEKU,
NIGHT TANGO Coordinator

words continue to fill the room for a job well done.
1n addition, a letter of commendation is awarded to
hams from the National Oceanic and Atmospheric Ad-
ministration (NOAA) of the U.5, Department of Com-
merce. Alihough both awards are presented to the
Milwaukee ARES group, they are intended as a well-
deserved thanks and recognition to the more than 500
hams throughout southeast Wisconsin who help during
emergency weather conditlons, and to those hams in
ather parts of the state who relay information to the
weather warning system.

If vou’re interested in weather-net activities or other
public service events, listen for the Milwaukee ARES
Net on 147.67/07 MHz, Mondays at 9 .M. local time. .
Many Milwaukeeans monitor the net with VHF scan-
ners during severe weather conditions to hear weather
data being gathered by hams. If vou can’t receive
Milwaukee signals, contact your Emergency Coor-
dinator for information about weather-service activities
in vour area. As Mark Twain may have said,
“Everybody talks about the weather, but nobody does
anything about #."" Here’s your chamce to do
something, — Richard Regent, X9GDF, ARRL Sec-
tior Manager, Wisconsin

CALIFORNIA AIRPLANE CRASH RESCUE
The emergency preparedness of Lake County, Califor-



nia, radio amateurs was put to the test on Friday,
January 20, 1984. At about 8:30 P.M., a single-engine
Cessna plane crash-landed on the slopes of Mi.
Konocti, which overlooks Clearlake in north central
California,

‘The plane crashed on the beavily woaded slopes, and
was reported to the Lake County Sheriff’s Department
by several nearby residents. The California Highway
Patro] was also notified, as normal procedure dictates
in the sparsely populated areas of Northern Califor-
nia. An on-duty CHP officer in turn congacted Fred
Plante, W6LOU, who notified the Lake County
amateurs via the 146.775-MHz repeater and asked for
assistatice in providing communications for the search
teams that were being organized. W6LOU, KASLIW,
KR6G and WB6UYO reported to the primary control
point which was located at the base of Mt. Konoeti,
KASIPY, N6GIM, KBoALT, KB6BYT and WASMLG
provided 2-meter support communications,

The search parties assembled in the approximate arca
that the airplane went down, and using the knowledge
of the mountainous area and the Emergency Locator
Transmitter (ELT), the search parties homed in on the
plane’s location. The amateurs at the search site were
d?loy"ed with each of the volunteer search groups pro-
vided by the “K-Corps,’* a local high school search-
and-rescue organization,

At about 10 P.M., Bill Sooman, WB6UVO, ARRL
Lake County Emergency Coordinator, heard one of the
plane’s female passengers velling to his rescue party,
WB6UVO retraced his path and then continued
through the thickly wooded slopes to where the voices
seemed to be coming from. The rescue team had to
crawl on their hands and knees, and somnetimes on their
bellies, to reach the crash site because of the heavy
underbrush.

WB6UV('s search group reached the crash site at
12:30 AM., about 24 hours after the search began,
and reported that all of the plane’s cecupants were
alive, but each had suffered some injuries. He then
reported that the return route trom the crash site was
impassable for transporting the injured persons and
that 2 different ronte would have to be found, He
helped the Lake County Sheriff’s Department and the
Kelseyville Fire Department to find the site. To bolster
the hopes of the base camp personnel and the family
in the downed craft, a woman used the Amateur Radio
fucilities and spoke to her husband and two daughters
who were on the plane,

At about 5:30 A M., an Tnmate Search and Rescue
Team from the California Department of Forestry sue-
vessfully cut an access trail from a different direction
and was able to remove the injured persons with
““Stokes litters,” Soon afterward, the crash victims ware
on their way to the hospital for treatment. (Bob Sniith,
NAGT, ARRL Section Menager, Sen Francisco, and
Bilf Saoman, WBsUVD)

PUBLIC SERVICE DIARY

[7) Ravenna, Nebraska «— March 11. While traveling
on Highway 2 near the town of Ravenna, NEBJW came
upon a two-car aceident in which five persons were in-
Jured, one fatally. NOBIW used the AJOA repeater to
call KABBIP, who notified authorities. Emergency
vehicles were at the scene within about 20 minutes.
(KAGND)

[7 San Diego County, California — April 9. KE6HI
was driving behind 2 motoreyclist in rsh-hour traffic
on [nterstate § when the motoreyclist crashed and suf-
fered a leg injury. KE6HI pulled up just behind the
cyelist, who was lying in the highway, and turned on
her car's hazard lights to warn approaching traffic, She
used her 2-meter rig to contact KFSTF, who notified
authorities. Police, fire and rescue personnel and an
ambulance arrived within 10 minutes. (W7Q(Q)

L1 Longmont, Colorado — February 16. A construc-
tion crew was using a backhoe, which accidentally
severed the main trunk line supplving telephone service
ta several hundred users, The Longmont United
Hospital also lost its service for about six hours,
creating a life-threatening crisis. Members of the Long-
mont Amateur Radio Club provided a 2.meter rig and
outside antenna, which, along with the WBEFQB
repeater (147,75/15), were used by hospital staff requir-
ing phone links to discuss medical treatment, (NBDM)

COMMUNICATIONS SERVICE
OF THE. MONTH

‘The ski industry is a mainstay of Colorado’s economy,
and it often turns weekend travel along the state’s front
1ange into a trial of patience and endurance. if incle-
went waather further hampers travel, the concern
rapidly changes from simple inconvenience to safety
and welfare, Such was the case on February 25, 1984,

Several weather disturbances were expected to con-
verge, and the National Weather Service predicted the

WERJB (left} and NODM were among the
members of the Longmont {Colorado) Amateur
Radic Club who provided emergency com-
munications for the Longmont United Hospital
when telephone service was lost. (ohoto
courtesy Longmont Times Cali)

possibility of snowfall for the front range, including
Denver and the foothills communities. By Saturday
afternoon, the low-pressure area was forming over the
Oklahoma pauhandle. The result was an “upslope™
storm pattern, which usually accounts for the greatest
snowfall in eastern Colorado. Therefore, the weather
service upgraded its predictions to a “winter storm
warning,”” with possible snow accumulations of eight
inches along the foothills,

At 1513, Dick, K@QBA, the Colorado Severe
Weather Net Coordinator, received the tone-alert
weather monitor warning, He started monitoring the
146.34/94 Squaw Mountain repeater (WBBGQL/R) for
reports of snowfall and other problems the storm might
be causing.

It quickly became apparent that the snow was fali-
ing on warm road surfaces and was creating a glaring
ice hazard in the mountain towns and highways, A
number of hams were caught in a massive traffic jam
along Interstate 70 between Georgetown, near the Con-
tinental Divide, and Flovd Hill, about 30 miles west
of Denver. A homeward trip that usually took an hour
turned into a possible 5-10 hour trip or even an over-
night stay,

As the afternoon wore on, many of the hams being
delayed asked for belp in making phone calls to reassure
{riends and relatives waiting for them to return to the
Denver area. By the dinner hour, the amount of storm-
related traffic on the Squaw Mountain repeater had in-
«reased to the point that stations were often doubling
with each other and some calls were not being adequate-
iy handied, There were suggestions that 2 net might be
necessary, and KAQBA stepped in as an informal coor-
dinator to facilitate orderly handling of the repeater
traffic, This informat operation continued into the
evening hours,

Monitering of local law-enforcement scanner fre-
quencies indicated that some roads were being closed
by 2000 because of the combined storm and traffic con-
ditions. It became ¢lear that the situation was growing
mare serious.

At 2117, Clear Creek County Emergency Coor-
dinator WAGREX was contacted by the director for
Clear Creek County Civil Defense that shelter was being
set up because of icy roads and massive traffic jams.
Provisions to handle health-and-welfare traffic from
the shelters were then established.

Because of the late hour and the uacertainty of timely
progress, shelters were being opened in the small moun-
tain community of kdaho Springs for motorists who
were delayed or stranded by the road closure.
WABREX immediately began assigning radio operators
to the shelter sites to handle any further communica-
tions that might be necessary. He further requested that
KAQBA maintain a core group of operators in the
metro Denver area to handle message traffic.

There are only a few hams normally available in
Idaho Springs, and K6QBA began “'drafting’* some of
the operators who had been caught in the highway snari
to assist in the shelter operation. Hundreds of motorists
took advantage of the open shelters at the Idaho
Springs High School, the elementary school, the fire
house and the Georgetown church. (Later, it was found
that nearly 700 persons had been temporarily boused. )

At approximately midnight, the highway was of-
ficially reopened. Although travel was not encouraged
{because plowing, sanding and towing operations con-
tinued), motorists stowly began leaving the shelters to
continue their homeward trips, which normally would
have ended some six hours earlier. At 0130 Sunday, the

27 hams were released from the alert and the com-
munications network was secured, having handied
about 100 pieces of traffic. (Dick Schroeder, KPOBA,
and Duane Lewis, WABREX, Clear Creek County EC}

ARRL SECTION EMERGENCY
COORDINATOR REPORTS

£ For March, 36 SEC reports were receivéd, denoting
an ARES membership of 21,466, Sections reporting
were: AZ, CO, CT, ENY, IN, X8, ME, M}, MN, MS,
MO, NE, NH, NFL, NTX, OH, OK, ON, ORG, PAC,
8V, 8DG, 5F, S1V, 8C, 8D, SFL, TN, UT, VA, WV,
WMA, WNY, WPA, and WI,

NATIONAL TRAFFIC SYSTEM

After several years of service, K2KIR has decided to
step down as Chairman of the Eastern Area Staff. Bud
will remain as manager for EAN/c4. AK[E has been
appointed assistant net manager for {RN/i2, CAN/cd
certificates were awarded to KW9J, WaKK, WBETED,
KT5Y and WSTUM. An RN&/cd cerfificate was
awarded to WELNH, and TWN/22 certificates went out
to NICXI, WABOYT, WABYNP, KBAZ and WOEID.

March Reporls

1 Z 3 4 [ 7
Cycls Two

Arsa Nels

EAN 31 1442 465 928 973
GAN 31 1026 331 709 100.0
PAN" 62 683 11.0 409 984
Region Nets

1RN 61 811 100 .404 92.1 100.0
2RN 62 0 B4 394 83.9 100.0
3RN i | 219 71 375 BHS5 9IS
4RN B2 1185 191 6808 77.0 100.0
BNS 6. 888 140 503 97.4 100.0
BN6 62 7.8 345 052 1000
BN7 62 602 81 584 915 9638
8RN 62 510 82 467 1000 963
9AN 100.0
TEN 62 556 9.1 404. 837 100.0
ECN a5
TWN a1 22 38 227°78.0 984
TCC

YCG Eastern

TEC Cantral 811 sy

TGC Pacific 1087 434

Cycle Four

Arsa Nets

EAN 31 1672 539 1391 963
GAN 31 964 311 1017 995

PAN 30 1000 333 980 952
Region Nats

1RN ) 9.5
26BN 93 824 47 495 938 935
3RN 62 238 38 506973 835
4RN 100.0
ANS 62 853 105 802 91y 984
BN& €2 @60 105 608 959 ©6.8
RN7 62 557 90 .75 954 988
8RN &0 388 65 411 91.0 988
QRN &2 434 78 517 980 995
TEMN €1 391 6.4 433 854 1000
ECN 1000
TWN 58 345 59 366 871 871
TCC

TCC Eastern

TEE Central 5T 413

TCC Paclfic 16" 649

Sections? 8478 29915 48

Surnmary 7831 43,240 6.1

Record 12,111 56,408 18.1

*PAN operates both cycles ane and two.
ITCC functions not cauntad as net sessions.
*Sactlon and tocal nets reponlr}‘?(zﬂal: ACN ATEN

GVTN GN LCEN LSTTN NFPN PBTN
PEN PRVAN OFN SEFTN SPARC SVTN SWITN TPTN
{FL), I7SEN I75MN ICN ITEN TLCN {#A), ILN ISN ITN
IL), IGN IRN ITN QIN (IN), CSTN KMWN KPN KSBN
N QKS QKE-SS (KS), KNTN KSN KTN KYN MKPN
(KY), CITN EM2MN EMRI EMRIPN EMRISS HHTN
RIEM2MTN WMEN WMFN WMN WMTN kMNHI),
MEPN MMN MTN WRIN {MB), AEN CME
OXRACES PTN 8GN (ME} MNAMWXNT MSN MSPN
MSS5N PAW {MN), CMEN HEN 1FN LOZRN MEOW

~ dJune 1884 95



MON MOSSB RRARN SARN WARESN.‘QMO MTN
{MS), MTN (MT}, GEN CMN CNGTN PSTN RARS (NC),
GN GBN (NCISC), GSFM GSPN NHN (NH), HGATEN
JSARS OBTTN NJ)PNSN NV}, CDN GNYTN EPN HVN
NGVHFTN NLI LIPN NYPON NYS NYS/M OCTEN
SDN WD , CARA EATIN NWOSN OLZ ONON
QOPEN O A3 S8TN (OK), KTN OLN OPN OSN
QSN2 OSND TIN (ON), BSN LBLA E3 OHNN QRARES
QSN PTTN THN {OR), PTN (PALC), QSH (PO, A2MN
GPD2MN LC2MN SCNTN SCSS N SC), BHN SDEEN
SDTIN WCEN (SD)NTNCN TNPN TNVN TSRN (T Nh
DFW NET TEX BUN DCESN UGN {UT),
STARES SVEN VLN VN VSBN VSN VTN (VAj, VT
t EWTN NTN NWSSBN PSTE WARTS WSN (WA),

WCWTN WIN WNN WSBN WSS
M\I)N‘!:IMINB WINS (WIN), WYARN WVFN WVMDN WVN

3 — NET 4 — AVERAQE 7 — % REP.

2 -- SESSIONS 5 — RATE TO AREA NET

3 — TRAFFIC 6 — % REP.
Transcontinental Corps

1 2 3 4 5
Cycle Two

TCC Eastern

TOC Cantral 93 ar.1 1162 527
TOC Paciflc 124 are 858 434
Jummary 217 ars 2030 981
Cycle Four

TCC Eastam

TCC Central 62 a9 01 413
TCC Pacific 124 G35, 1279 649
Sumsmary 186 ot 2180 1082
1 - 4 - TRAFFIG

2 FUNCTIONS
3 — % SUCCESSFUL

TCC Roster

The TGC Roster {March) Cycle Two — Eastern Area
CS, Acting Director} — AA4AT N1BHH WB18YR
COY WB2EAG K1EIC KAIGBS VE3GOL WBIGZU
H KB2HM VE3HTL K4J5T WDSLRT W2MTA KaoZ
WSPMJ WEQHBE W1QYY WDSRHU K3RZR KA1T
KBAUD KR4V AKTW N2XJ WIXX WBIYDZ, Cantra!
Area (NSAMK, Dirgctor) — NSAMK NSBT WECTZ
NEDEQ KAPEPY KIWSJ WaJL WALITE WaILL KSKJIN
WoHKLY KDSKCQ WBINVN WBSOXE KDSRC KBSUL
KSUPN WF4X WRBSYDD, Pacific Area (WAHXB, Direc-
for} — KT8A NTCSE NEGK KUSD WOEJD WDSESY
KB7FE WZGHT NGGIW WRHXB W50V KR7L KEDMB
FROWA KFTR HDST NVET WTTGU KEUYK KOV
WBTWOW K6YBV, Cyecle Four — Eastern Area (W2CS,
Mirector) — AALAT VEIAWE KT1BA WIBBN KIC
WA4ACCK NAGOY W2C8 NBCW KAIDTE WB2EAG
WIEFW W2FFt WDAFTK KA1GBS W2GKZ VEIGOL
WBAGZU KB2HM WBAHH W1ISO K4JST KN1K N4KB

WIQYY W2RQ KIFZR KA1T KB3UD WRLLUHG W4UQ
WYY VETWE W2XD N2XJ WX NBXX WBBYDZ KilZK
W2Z0J. Central Area (KSGM Directors — WRAM
WOGKY KEEZ W5GHP K5GM WeH1 KEOAF WESRB
NSTC WSTFB KSTL WBOUYU KBIX KVEX. Pacitic Area
{KNTB, Directort — ADSA KRBN KATCRT KOO WIDEX
N@EBM WBEGT WYEP W7GHT KZHLR N2IC WSINH
WEJOV WTLG WTLYA WBINHR WBOGH ND&T
WAYTEH WEUH W7VSE WBVZT KM7Z W7ZB VETZK.

5 — QUT-OF-NET TRAFFIC

Public Service Honor Roll
March 1984

This listing Is available to amateurs whose public service
performanca during the month indicated qualifies tar 60
or mara total peints in the tollowing nina categories (as
raported to their 5M). Please note maximum points for
sach catagory: {1) Checking Into CW nets, 1 point each,
max_ 30 Gheckm into phonelRTTY nats, 1 point each
nets, 3 polnis sach, max, 12; (4 NCS
phunerﬂ nets 3 polms each, max, 12; { %Performing
assigned NTS llalson, 3 points each mex. 12; (8) Doliver-
ing a formal message ta & third pany, 1 point aach, no
max.; (7 Handling an emergency message, 5 points each
no maex.; (B) Serving as Emargency Coordinator or naf
manag|er for the entira month, 5 points, max. 5; (8 Par-
ticlpa ng in & public sarvice avent, 5 points, no max.
This listing Is available to Novices and Techniclans who
achieve a total of 40 or more points. Stations that are listed
in the Public Service Honor Roll for 12 consecutive
monthas, or 18 months out of a 24-month peried, will be
awarded 2 special PSHR certificate from ARRL Hq.

231 139 129 125
K7vwW NiBGW WA4OXT  WF4x
S B B 2

3
142 130 127 Eé;éﬁ'”'
WALCSGK KASCL KAIGBS

96 O5T=

21 KATEXS N18JW KBAGD
VE2GFH AKIW WDHEGUD  WILG
WFaY a8 NBCFS AIBE
KAREPY K4KDJ a4 WASBQCA
- wmvvt}-c‘s '.I.-{v‘qér'}ia Y(v&a&m‘r
\:\igzr-w WBRNL WODM K4ZN
oW o7 prei
KD2BE KASBWM WB4UHC
Khoem  ea WheNGN  Kare
s WEROHR  WeoMB  KFTR
K4JST KABHDT a3 87
AF3S a8 KP4DJ 5V
WEBAWYG oy WaSME WB4AID
WAANK K2 KICB %91(
118 ERT WAZHEB  WD4HEP
A NaDKW Ko1K WARDUM
&2 WD4PBF
WDBLRT N1CPX ¥
WEBTHIH K79l WAZKOJS WBSLER
14 WACKS 81 WBBMTD
AA4AT K2ZM NSEM TV
G200 KaWD KF44
wB3Gzy  WBIFE VEIWM &6
WIEOF AFBY an Wanice
WDSMIO 95 K3dL NBCVF
113 WiGH WECUP W4HON
NG4S WBawWIl WAFMZ
WAdPFK  W2PKY 79 0
1%1(%? KAZBHR WS?IS';
112 W K2rvi Iv(u%%m
NAGH! WBATED W2BIW WASDHB
AGIH KFgJ WAFRC WelPL
WTVSE KASOBP KK1A
KEmMB KASCPS 78 haoTe
111 VE2FMQ 126Gl
HDPN NZESY ND25 WBZQIX
110 92 K3NNI KD5AG
KOV KR4V %}Eﬁ\é\-’ KASEWN
108 Khadlos  WBSDOS A
WEOWO N4l KIHG  WALJTE
WB4YQP
Riaacw  KADARP 77 KA4SKY
KM9B 91 K"’?L’“ 63
o, KB s e
VEZENI KAVWE KGRI 8G
Kol g WaMTA 76 NEAUB
CATF NiIBA KATGQP g2
KAIEPQ 1AJd FouaT
irg VE3DPO WABHGH 70w
WA4JDH WeIKT KAWJA WEBBHOX
WIPUO 90 5 WB2BNA
106 KB4WT KEBPCK WD4BSC
454, E KARQIK W1JRA
WBIGXZ  WA3UNX  KSEVI &1
105 KITM VEZEDO uD
Frd WAATFC KLNJG WBTOEX
NIBDL WA4LXP 4 WALENP
104 9 WB5SYDD  NCBR
WAEIC WAMEL  WB4HRR  KAIGWE
WD4CNG KC2Z0
3 WAZNKG ~ VE3KK NSDFO
wh4kaw  KJ3E 7a WABSCO
KweJ W3VA NSEZM KWaD
KABRJV KTEALB WEBRTE
WHKK
B';M WAZJBO KABPQH ?&mw
e
WALXB b
o R Sow ol
KJ3T
KKE o ooy Az SR
101 KAl 71 KA20PGT
KZa WAIDXT WDSIBH 45
WBBOBZ =~ WEKK WIDBO KA4YHEIT
AGIG NBCW WDRAIT KATIER/N
KD7ME 86 WEBSIW a4
KB40Z NBTC 10 WE2ANKT
o MR ey o
a% e NASZoD  KAtHPOMT
K7GXZ KB3UD VE3GT 42
WEVOM WATYNZ NPEEH NEGKFT
AESI 69 a1
WHINH N1ARI AEIT KASGEET
WBUE KAZBCE WB1ABG 40
49 NICOY KATT NZEGMIT
Woaaly  KABBNW  KAtEKD KAZTOCIT

Brass Pounders League
March 1984

BPL Medallions (see Aprif 1979 QST, page 77) have been
awardad to the following amateurs since iast month’s
listing: KV8Q, N1BGW,

The BPL is open 1o all amateurs in the United Statas,
Canada and U.S. 5%0 gsessions who report ta thelr SM a
message total of 500 or a sum of originations and detive
paints of 100 ot more for any calendar month,
messages must be handled on amateur frequencies wl!hm
48 hours of receipt In standard ARPL form,

1 2 3 4 ] B
W3acuL BBO 931 1444 92 3147
KAQCPA 19 1411 1 g4y 2478
NPBQP 33 13r2 148 T80
WaADHJZ 0 1205 25 744 1974
KATGES 14 g BT2 41 1758
WIEOF 0 439 664 18 1121
Al 2 518 537 2 1059
WA4IDH 0 553 &03 1 1087
WavR oL I T B Feri ]
NAPL 116 268 268 38 V80
WA4STO 79 291 438 75 782
WDEMIO 48 128 47 758
WF4X 5 3 343 29 r0
WAAOXT 17 3 3 3 Fakl
WIVSE 380 2 11 664
WD4IIO 202 o8 28 652
WsCTZ 09 334 0 843
KATKLM ara a7 98 638
21 308 a3 12 633
KAIEPD 2 a0 293 4 569
N4GH] 4 2 i 22 488
N1BGW Tt a7 80 674
KB2MB 190 o5 258 24 585
WALCCK % 261 288 6 558
K&JAN [ 31 200 583
KalYi 8t 27 208 4 518
WB1GXZ 12 242 257 5 4§18
12 239 3 508
K4WJIR D 289 33 n 802
Multioperator stations:
WAL 5 o 550 ¢ 1100
WAZSDY (Fab.) 1137 16 112 38 1303
BPL jor 100 or more ori?lnatlons plus dellverias:
WD4KBW [
KATBBLU 150
KARGIR 130
WATYZN 123
WDSAEP 114
KCAUS 111
WBHJAU (Fab.) 109
1~ CALL 4 — SENT
2 - QRIG, 5 — DLVD.
3 -— AGVD. & =— TOTAL
Independent Nets (March 1984)
1 2 3 4
Amatour Radlo Telegraph Society 31 B35 54
Cantral Gulf Coast Hurrlcang 31 156 3073
Cleaﬂng Housae 49 278 3an
Early a1 1105 434
Emp| re Slow Speed 3 57 442
Golden Bear a1 144 1925
[MAA 27 823 1575
Midwest RTTY 30 29 198
Mission Tralt 1l 13% 1260
Mew England Novice 31 199 371
MNotth Amerlcan S5B Trafflc g 90 289
‘Yarmont Sidaband 31 542 {16
Waeat Coast Slow Spaed 31 142 523
20-Meter 1558 T 958 382
75-Mater |S5B 3 374 1091
7290 Traffic 40 554 3652
1 - NET NAME 3 — TRAFFIG -
2 — SESSIONS 4 — GHECKINS  BRE™)

ruary QSO Party, 1984

Bonres Tat call, acore, (1808, mulﬂpners. hoﬁﬁ
4d, ARRL Section.

Al 495-623&5 1D-AZ
ar; -E4-10-CT
1 3?‘-49883-1D-WMA

B-LAX

B-C
m,%%&%&éﬁé ey
: muz 35281 BNH
67 DAAILTRI0-AZ
78, 238-844-80-10-5CV
56,210-803-70-10-8F L
49,104-582.7210-NEL

555072 10-ER
"ORD 4 TE60- 10-WA
S0E01-431T1 B4
3656041 a4 €50

5705016065 SNFL
%, au-aaua— . FEMA




Seclion News

The ARRL Field Organization Forum

CANADA
ALBERTA: 5M, E, Rﬁf’ Ellis, VESXE -— SMYSEC: VEGXC.
IDEC/NM (ABSN & ATN); VEBABC.
Two old timers, VEBDZ and VEGKM, became Silont Keys,
At best, life seems to be so short, but they will be
remembered. Our sympathy |$ extended to thelf families,
NARC was the communication link for the Oid Timers
Hockey Tournament again. Discussion is underway o see
whather NARC ¢an and should Eartlc\%t: in the Popes
visl{ nmid—S%p'LTraffic‘.VEBGH a6, BGC 27, VEGZV
. VESYW 2, VEGHD 1.
BRITISH COLUMBIA: SM, Ernle Savage, VE7FB — British
Columbla Emergancy Nat nst manager asst. M and
recorder VEZCTJ reports chack-ing trafflc 203, total
time 745 minutas. The NM hag printed a 1984 calendar
with picutrea of the net members at their wireloss a&
paraius. British Columbia Public Servicae Net, VEFIG N
and Fard asst. NM reports high check-ins 203, low 124,
total 5544, VETYY is Improving from his operation
VETAKG Is doing 2n excsllent |ob as 00, East Kootenay
ARC ia preparing for its flfly year aniversary as aclub in
1985, VEYBQ is a Silent Key, His XYL Alice is being
assisted by many amateurs for her to obtain her amateur
ticket and then to obtaln Jack’s call. Traftic: VETBNI 302
gE?CDF 144, VETZK 142, VETCDN 81, VETFB 22, VETBZE
MANITOBA: SM, Peter Guenther, VE4PG — ASM:
VE4AJE, SEC: HK, NMs: V' NM IX TE, The new Manitoba
Catlbook is out, If you want a co% ask VE4HK. We
welcome nawcomers VE43 AME ALY AMO ABG 1o the OW
net. Under laadership of VE4IX this net has improved con-
sidarably. It's & ploasure o hear that VE4IA s agaln OK
and out of the hospital, VE4FK will ba takipg over fram
VE4HEK the position of SEC on Jul?r first. VE4AGR will
aasume the duties of DEC in the Wi nnlpeE area, replac-
Ing VE4HR. We thank both VE4HK and VE4HR for jobs
waell done. MTN QNI 260, OTC 45, segs, 31. MMN QNIar7,

AIGM: VEGAMM, 5T

szasass.stMEPN QNI 1298 QTC 20, sess. 31. WRIN
QNI 303, QTG 2, sess. 9. Traffic; VE4PG 30, VE4RO 36,
R S, e R T
3, VE4ABf.0 2, VE4BD 2, v& A 2, VE4

ONTARIQ: SM Thivierge, VEIGT — BM: VE3IBY
PGL: VESAR. SEC; VE3GVY, BTM: VEIHTL. TC: VESEGO

Flald Day, not the Nortown ARG as reported in my March
QST column, [ apologiza to both clubs and their members
tor the confusion and any embarassment or incon-
venienca_this may have caused. VEAJTV has besn ap-
pointed EC for Atlkokan, VEIWAW E(3.'.’.4!94) at Wawa has
raceived a naw face (It thanks to VE3DW!'and the range
is now aboul a 20-mile radius of town. Further im-

rovemnents this year should yield evan better coverage.

tans are in full swing to link several rapeaters in the
"500" using a 440-MHz UHF repeater at VEZSJ, Flrst two
repeatars to link will be VE3SJIIVHF and VEIYAK, the
autopetch repeatar in the “Soa” with others to foliow [ater.
VE3FOB, busy EC for Metro Toranto, is sporting a new
printer fram his XYL to help with his Ieﬂarwrill_ng{, E3DAP
and VE3KK placed 8th and 15th respectively in the top 25
out-of-state stations In the popular Pennsylvania QSG par-
{‘y.VE , alter spending a week crusing on a sioop with

EJOGU in the Bahamas, spent another two weeks (n An-
tigua. VE3JT has been awarded the “Worked 100 QCWA”
members award number 11. The Heritage ARC has Just
celabrated thalr 5th birthday. Gonﬁrats t0 VEJCIE on'the
accaptance of his articte for publication in QST and to
VEJICMQ as tha London ARG’ choice of Amateur of tha
Year, The Russian callslgn structure has undergone ma-
jor changas. All calls ar8 now starting with the latter R
orU. The second letter wilt indicate the republic, and will
be followad by a numbar, VESMTR, atop the Blua Moun-
tains, calabrated Its 7th blnhdiy. Naw life members of the
Ontario Trillluma are VE3COH VESKWS & VEILZU. Forthe
Fiald Day enthusiasts, don't forget, vour FD grou earns
100 bonos points for a messag\?Et:idf(our &M du ng this
month's annual gvent. Traffic: VESKK 240, VE3HGJ 145,
vESHTL 129, VE3GNW 119, VEADPO 102, VE3GT 100

E 4
83, VE3AJN 77, VE3BDM 72, V 2, VEBKCZ @8
VEIWV 45 VE3MPF 31, VEIEWD 30, VEABA 26, VESWM
21, (Feb.) VEIHTL 113, VEIGNW B4
QUEBEC: SM, Harold Moreau, VE2BP — STM: VEZEDO,
BM: VEZALE. PIO: VE2YW. TC: VE2ED, NMs: VEZEDO
VEZFSA. Appointments for 8EC, 00 and ORS aren'
Eleasa confact your §M. Clubs wishing to show "N EST
RONTIER,” your SM has a 28-minute video cassette
[VHS). Le bullétin en RTTY est transmi tous les vendred|s
& 2130 hrs (losale) sur 3525 MHz. Felicitations a VE2ZS,
gul a ate realua presidente de VEXMO, et VE2FIR, cormme
irectaur. Lo Hamfest de Sorel sera le 27 mal, Traitic
ggEZGFH 158, VE2EDO 114, VE2BP 52, VE2EKLG 36, VEZEG

SASKATGHEWAN: SM, W. C. Munday, VESWM — STM:
VESHG. 8EC; VESRP. TO; VESGF. NMs: SFN-VEBNS:
SATN-VEEBAF: : RA2-VE5O!!

;B v RA
SKTN2-VESHG: ' MJARG-VESAFA, With the return to
spring, ham classes are winding down. Good fuck Is ex-
tended to the students with the exams. Welcome back to
all the 5K hams that chose the sunny climes for the winter.
The ARES Canada Net is galning popularlty and |s wished
continued success. An introduction to SWLing and
Amateur Radio was presented to qrade seven students.
It was well recolvad. There's very little traffic to report;
ng\ljealék; to see this area increase. Traffic: VESAGM 14,

ATLANTIC DIVISION
DELAWARE: SM, John Hartman. WA3ZBI — STM:
WADKX. SEC: WS"Q. PIC: N3DIP, PSHR: K2JL WAIDUM
W3DKX. Tha snowbirds have returned from Florida. W3wD
recently became a Silent Key. He was liked, respected and
admired by his peers & will surel,x be missed b¥ all, DTN;
Q TC':%InZZsess.DE N: QNI 91, QTC 18in 5
sess. SEN: UN| 38, OTC 8 in 4 seas, Trafflc: W3Q0 95,
WE3DUG 60, WAIDUM 45, WAIWIY 27, N3SJ 26, K3JL 25

W3DIX 23, WASZBI 23, K3ZXP 9, N3AXH 8, KU3JM 7,
KC3rw 6.

EASTERN PENNSYLVANIA: SM, Mark J. Pierson, KB3NE
— ACG: KB3NE, PIO: W3AMG. BEC: WAJPZD. SGL:
N3CJP. STM: KBILF, DEC: K3QXC KB3LA KB3UD N3AIA
N3BFL WIEEK AA3L, .

Nat Time Frag QNI QTC  Sass,
EPAEPTN & PM DY 37 885 201 A
EPA O PM DY 3510 430 164 &R

N 30 PM DY 3610 233 124
Local and VHF net re QNINQT Gisees.): DIARES

orts
100121/4: PWAARES 99/112: ATN 43/16/5: DOAHES 380374,
00 report: WIFAF KIUW). OBS r_aé:orfs: WICL WaVA,
PSHR: N3COY KB3UD W3VA Mid-Atlanitc ARC Eust
raduated 16 new Novices: KAds LXY LXZ LYA LYB LYC
LYE LYF LYG LYH LYl LYJ LYK LYL LYM LYN.
KR3W: N2DPX to KSaD); KASFSE to
Advanced; WASEYD to General. KAJLEZ is now N3DTK,
and is now working on his Advanced ticke!. Quits an
achievement when you consider the fact that Bob is a CW
opérator usln? & sip and puff agraraws 1o operate. He
soples everything in his head. KASILE recolved a QSL from
WSLFL for his SWL of tha flight. | want to wish W3VA the
bast on his full retirement, and I'm sure all of us in the
E. Pa. section will miss him. This is my first report, and
! do hope that ail the clubs in this area will keep me In-
formed on the events, etc., necessary to continue makin:
E. Pa. th1e 71li]ne|.:&r$E{'zaﬂon it is today, Traffic: N3COY 25&

KBaUD 149 Y62, NICD 50,
W3TWV 53 WSFAF 23, WAADE 19 WA3CKA 16,
WACL 14, K3YD 10, WB3FKE 8, WB3AZE 4

MARYLAND — DISTRICT OF COLUMBIA: 5M, Karl R,
Medrow, WIFA — Congrats to KJ3E, new MEPN net
manaqer. Chesapeake Bay WX and tfc net started 1 April
ends 15 Nov meats every weekend d%)g and public_haoli-
day at 1100°and 1500 logal time 147,105 output, 147.705
ivr‘\‘%ut for Bay boaters| KG3M puts his bulletins onto the
SLAR Radio Bulletin Board 144.91 simplex. How Is that
for being modern! K3GRW and KB3NL ara hosting the
MEPN!/ icnlc B July in Taneytown. Tnx to
W, H for halp gt the ARRL Forum at the
BARC Hamfest, From the LARC Fead #
KQ3s 5BWAS, WOBW, visited FAH. KJ3T is getfing set
up in Pansacola. W3CDQ's skeds ara DX) WIZNW ain‘t
ganna like fast timel KC3EK
at WASEKL, W3JFT has lony |
to ORS, WAFZT and W3OYY report net activities, and
walcoms bagk to Jarry, W3LDD Is a happy ex-MEPN board
membaer, KG3Y is recrultln‘g mare net help. KAJEWV (s
splitting du!wnh KJ3E, WAZERT has addad phope to his
activities. KK3F had the ri? hlow up on him. W3DQI was
forgotten last monthi N3i snw:naad the traffic men b
showing up on the late nets. WB3BFK has rtig will NCE,
is doing grest despite no operation parmitted
from the apartmant, KC3AV recruits anybodty far the MSN
3717 kHz nightly 1830 local time. Get;your ast wet harel
K3NNI is taking on added duties. W3YVQ has the slate
RACES plan all written. W3FZV Is a state QSO party con-
tester. NJUA holds down one end of the Bay Eridge.
KB3WL is about to become a West Virgln an, STM
WB2GZU just made i this month, KASDBN PIO; WASTAl
SEC; WABKCY OQ/RFI Coord.; KASDRO AGG; KARERP
SGL. S¢e ‘em for halp. WIth the nets: Nat/manager ses-
sions/trafflc/QN| agﬂ. WG 2-MtefW3FZT 4113,
MDGIPONWICYY 5M10/17.8;, WR PON/WBIBFK 2314115
MSNKCIAY 31125/ 3. Traffic: WBIGZL 383, KG3D! A
KC3Y 153, KJIE 139, KK3F 126, W3FA 118, KBIWL &3,
WIUT 79, KNI 77, KASEWV 72, KI3T 8%, N3QA 51,
WB3BFK 48, N3IT 48 WaYVQ 42, RCAAV 38 WaFZv 33
WAZERTIS 0, WaZNW 25, Wabd 21, WILOD 18. (Feb.

SQUTHERN NEW JERSEY: 5M, Richard Baier, WA2HER
— KZNE. STM: WARHEB, ; H2IXE. BM: WBZUVE,
SGL:W2KQ, TG W2IdX. PIO: WB2RVE, A3 Pm sure most
of you are aware, June 23 and 24 is Field Day weskend.
| hope your group will take advantage of the extra bonus
Fnlnta you can add 1o your total score by having your FD
aader Of <lub prasident send me a radiogram afating the
¢lub jor nen-club grougg number of oparators, FD [oca-
tion and number of ARES mombers participating. See
page 8 for my addrass. Field Day is a ?r:eat amargency
reparedness exercise and reminds me fhat we stili need
mergency Coordinators (ECa) for 3 of our 9 countles, |
would iike to make 4 psrsonal appeal to any amateur In
Salem, Atlantic or Camden Cos, to seriously consider
becoming an EC. Yau don’t need to qws up a whole lot
of your spare time and&u don't abgolutely hava to have
axperience. The impotfant thing Is to want to help your
community 1f and when disaster strikes. Remember that
rainfsnow and wind storm that swapt through our area in
late March? Many SNJ amateurs Flayad a vital com-
municatlons role Guring the evacuation of coastal areas.
u are interested in the EC's oslﬂon,golaase contact
K2NE or myself, Traffig: WAZHEB 98, WB2IKL 67,
KAZBNY 20, KC2PO 20, KAZANJ 9,

ot some multi-op time in
oan converted from VHS

WESTERN NEW YORK: SM, Willlam W. Thompson,
ZMTA — SEC: W2BCH, STIM: W270J. PIO: WAZPUL
ACC: N2EH. TG; K2QR, OOMRF: W2AET. 5GEL: KO2X, BM:

Ais a
Silent key, Affiliated Clubs now at 48; ﬂet annual raports
in 1o qualify; other clubs contast Affiliated Club Of-
dinator N2EH for assistance, HAMFESTS: Rome June 3,
Cortiand June 18, Batavia July B, NYC Natlonal Jyly 20-22,
Trumansburg August 25, Hambur\g] Sept. 8, Elmira Sept,
29, Syracuge Qct, 13. Thanks for club newsleters, othsr
clubs invitad to send info to Section Mana?(er. HR:

ET KAZBHR WAZF.JJ VEZFMQ W2GJ K2GXT WB2IDS
WAZKOJ W2MTA WAZNKC WB20WO KAZQIK WB2Q1X

"RG0 WB2RBA ND25 KX2T, League members in WNY

now 1.

TTN/OSCAR 145,888 0700/Dy W2MTA  000-00-13
NYSH*" G677 1000/Dy  WH2EAG 424-28231
Mike Farad 3825  1300/M-S VE2FMG  232-100-27
NYPON*® G913 1700y WAZKOJ 78097231

Coordinated By Jim Clary, WB9IHH

NYSPTEN 3925  1B0O/DY WBZHKU 831-063-31
3590 1B00DY W2WSS - 492-057-31
QCTEN/E* 34194 1830/Dy WB2HLY 709:830-31
Q Nef 317191 1830/Dy  KA2CMQ - 400-004-30
WDNIE* D4i64  1830/DY KG2QQ  741-152-31
Blue Line 23/33 190Dy WAZBEF ~313028-31
: 3677 19000y WB2MCO: 530-268-31
JCARCN 1070 2000/Dy  WAWAX . 320-014-30
QARG Net 25/86 200 KT 2-000-04
Blagk Rlver  055/655 2100/Dy WB2QFU g -002-30
G . 30+ 21150y WAZPUU  373-063-31
OCTEN/L" 28088 21320/ WB2HLY - 237-028-3D
STAR* 9/39  2130/Dvy N2BLX -
WDNIL* 0d4ie4 21300y  KC20Q 85314531
N * 200/0 0 442.350-31

Y55 3677 2 ¥y WhamGo:

*NTS net, Tratfic Handlers Info Net 3912 Sn, 1600, VHF
THIN 04/84 Tug 2000. Club officars: Oswepgatchis —
WAZNAN N2EBG WAZTSH; Rochester RA — KG2E!
NZCUN AGZK W2DHV; Black River Vallg e WITZM
WEB2OFM; Jeffersan Co. — WAZWAX g}:ﬂ KAZ2QO

KAZ0TR; SVARA —~ KA2PPR WBACJM WA2KUT
W, C. Novice classes: LARC - NAZG; Cgdensburg
= K2JPMWAIRXO; Lewls Co. — WA2OEP FAGS —
N2CQEMWEISHS, Comma: K2DTQ complated ten years
of Southern Tier Traffic Watch: Red Cross Assessment
Ta WE2PIDWB2QZI. OBS SKED: KIKWK Sun.

WB20W . g, K
WEMTA 259 "WIAET 216, WH2QIX 1
KAZBHR 140, WAZNKG 129, WAZKDJ
WE?! 0. W2GJ 77, KX21 70, K2GXT 68, KG2D
420, 55, KA2DBD 41

, B !

R et R
« (FBD0.,

1303, WB2KET 78, WDAGAY 55, KAZEU6 43, 'KZ0R 24.

WESTERN PENNSYLVANIA: SM, Ottn L. Schuler, K3SMB

SEC: AB3Q, 8TM: AC3N. ACC: N3EE, OOfRFl; KN3B.
PlO: WBAIZ. TC: W3FE, BM: WN3VAW. SGL.: KIHWL
Nat QNI QTC Sess, kHz T
WPACW 361 145 21 3585 TPRID
WPAPTN 508 126 31 3983 6 PID

412 76 3 1462888 & WD

WPAZMTN
NWPAZMTN  —  — - 1400
PFN 233 252 31 3958 5 [fD
| would like to congratulate our section traftic handlars
who consistantly tirm in hlgh counts. They are W3EGK
WIOKN AC3N (SYFM). K3CA N3FM KQ3h WAZINX KQ3T,
all of whom repuort monthiy. Traffic has droppad with onl
25 stations reporﬁng. pgrades Novices KAIMIG
KASMIG. To Tech-Ka3LSX F?AaKFQ' to Gianeral-KAZKFP,.
1984 officers-Crawford ARG WA3ZSE presi WAZIDIv.p.}
W : Secy: M3CUT, treas. KIYAK KF3F, die. Western
PA DX Assn officars ara: ADA, pras.; K3UA, v KB3IKV,
sacy.: K30, freas, WBIGPY, membersl‘wa- K3MC, newstet:
ter: KF3G, DX info. The rapeater Is 144,77 infi45.37 ot.
If BX is yur thing, they ara alad to have new members.
From Stne of The Times (I C), WAJUGW has taken a
;msltinnlwit the Stata Dept. as 2 communicator, Whan his
ralninﬂ i3 ovar ha will move to the city of Athens, Greece
and will work at the American Embassy there. His family
will go with him. | would Ilke to see more oparators sign
up for the AHES and RACES. The SEC CAN tell who the
E.C. in your county Is or if you have one. Ha will be glad
to 8ign Up anyone desirlng to take this crucial pesifion.
Disasters do not wait for us to gft our act together. Be
&re ared! Tratlic: WIEGK 403, W3OKN 252 ACIN 155,
JCR 117 N3FM 117, KO3M 81, K3NPW 72, WASUNX 72
W3RUL 47, K3SMB 47, WAIQNT 48, WNaVAW 30, KGAJG
X 26, N3CYV 25, WaNGO 25 WAMML 24,
WAICUIN 26, k3L TV 20, WIKMZ 19, WASDEW 10, KB3L 6.
K3NPX 4, W35MV 3, KBANV 2, N3KB 1,

CENTRAL DIVISION

ILLINOIS: SM, David E, Lattan, WDBEBQ ~— SEC: WOQBH.

STM: KBOX. GOMAFI: KaMX, BM: KSZDN. PIO: WDOEED,
C: WBSSFT. ASM: KSORP, - -

SGL: WOKPT. ACC .
Net Frga. Timas ‘% Win) QNI QTC  Sess.
LN 36 0030/0400 Dy 74T 257 62
™ a7 0100 Dy 3 s 3

PN 3915 2230 Dy (X Sn 683 76 -— 31
NGPN 3915 1300 Dy (X Sn 480 51
NCPN 7270 1815 Dy (X Sn 240 10t 25

N Jedu 1500 Sh i 3
ARES 3916 2230 143 Sn 74—
SN 3805 %\; Ug 1400 - 31
llingis was rra%reseme 100% to SRN l\}rstatk:aru; KIAZS
KIBVE KIGMZ KIQEW KSSW NSOR NGEM METN KZgl
KW3J KWIT KDIK KBIX WHNZ WINXG and WBENVN.

llingis was reprosented 100% to DYRN b%statlons KOAZS
KW8J KADFEZ WINXG WBINVN and WBBODN. DSRN
was raprasentad 100% 1o CAND. lllingis stalions were
WBIRDWL WBINVN WUYNXG K9AZS KASFEZ and KW,
The first Tuesday in March saw another lliincis statowide
tornado grill, which was conducted in cooperation with
lllinols ESDA and the Naitonal Weather Sorvice. As has
baan the case the past severa!gaars. Hlinois amateurs and
AEES membears cgartlclpate by chacking Inte local
SKYWARN nats, Checkin participation Info was coltectad
after the drill by WSQBH on 3915 kHz and also on the ILPN.
A message de ailinig ARES participation was then sent to
IL ESDA in Springfield on the ISN, Congrats to newl ap-
pointed OES NODVS, who will be keaf ng things rollin
along In Kane Co, with EC AA9D. AASD reports tha
SKYWARN participation in that area has increased
signiticanily since last year. If patience is a virtus, WSDBEO
should be at the top of the list. He reports that after 52
Wars on the alr, he finally got the last QSL needed for
AS| WBJMG is in good company; he sent along word
1hat he is waiting for good “antenna eraction and %round
rad-driving weather' Special thanks jo DY WUPRN tor
sending along ECAC and FPE reports from the recent an-
nual beard meetlng. They included the results of the re-
cent SM survey and recommendalion developad by the
FPGC over the [ast year. Appointess will be glad to know
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# 8 STORE BUYING POWER ASSURES
TOP VALUES.

# BIG, COMPLETE STOCKS. GET WHAT
YOU WANT WHEN YOU WANT IT.

Reminder... Hams in Phoenix area...

Qur new store at 1702 W. Camelback Rd
now open. Be sure to drop in.

& MORE SAVINGS BY FREE DELIVERY,
MOST ITEMS THAT CAN BE SHIPPED
UPS SURFACE (Continental U.S.A.)

® TCLL-FREE PHONE or visit any of 6 stores.

A FULL LINE OF

A COMPLETE LINE
OF ACCESSORIES

MEWI!
DE
LUXE

!C=4AT IC-D2AT IC-04AT

CALLFORLOWPRICES 2 METEFi FM 220MHz FM  70CM FM 2 METER FM 70CM FiA

THE IDEAL PAIR FOFl OSCAR
IC-271A

2M » 26 WATTS
= ALL MODE
RETAIL PRICE $699.00

W-27H, 100W VERSION AVAILABLE.

IC-471A
430-450MHz o ALL MODE
RETAIL PRICE §799.00

NEW! B-7TiA
GENERAL COVERAGE RECEIVER

Superior grade receiver
provides general coverage
100 kHz to 30MHz with
features that include
kayboard fraquency entry.

PRICED FOR VALUE! CALL!

iIC-75

1C-751, ICOM 5 bn[hantly new transceiver,
sets a new high standard of comparison with
high-tec advancements and the superior quality
essential for competitive-grade performance.

g E BEF e RETAIL

LE $899 599500

+ 9 ham bands * General coverage receiver

¢ 16 memories » Scanning » Pass-hand tuning

¢ Variable NB and AGC e Eight accessories
and options are available.

MOBILE TRANSCEIVER

SUPER Pﬁl@g SALE

' SMALL! Only 3.7"H, 9.5"W, 10D, ﬁ,}’i @%@

iC-2 ?ﬁ% NEW! SUPER COMPACT!

2 METER
MOBILE

An important breakthrough in compact 2 meter mobile
equipmsnt! Only 112"x5%" but full-featured including
internal speaker, 25W of power, ten full-function tunable
memories, memory and band scan, priority scan.
Includes mic. with 16 bution Touchtone.

CALL FOR YOUR LOW PRICE




Y wiatai alarclwt

WOOD

FM "DUAL
BANDER"

Oz
-; - - 75-9308
2 2M and 70CM in a single package. Plus 4 BONUS
. BUY A TW-40004 ITEMS

TR-7250

1) Antenna funer.
{FACTORY INSTALLED}

2) MC-60A microphone _-
3) YK-88C-1 filter.

For £5949.95
and sglect two of the following -
items absolutely free!

1) VS-1 Voice Synthesizer :
) $39.95 value, ¢ 4) SP-930 speaker.

2) TU-4C sub-audible g ' ' REG. $2029 VALUE
tone generator. $35.95 vaive. CALL FOR YOUR %%Eé ?%%

3) MA-4000 Duo-band . | TH-2500/ ;
Mobile Antenna. ss4ssvawe. | TH-3500 LOW PRICES SAVE $230.00

T5-430S

: e ET-208R
ARABE | g VAESU  rrer KIM
] TALE $196.95 v . ; i SALE!
iy KT-34A KT-34%A
B-108 REG.$179.95 ALL ANTENNAS,
SALF $159.95 80 THRU 1%M
5235 FEG. $60.95 EXCELLENT ; )
B0 nEé. <1095 ! FOR OSCAR FT-708R . CALL FOR YOUR
SALE £289.95 SALL FOR LOW RPRICES ail YAESY ITEMS . SPECIAL PRICES

»

HAND- HELDS @ ICOM S4

} 1IC-02AT IC-04AT
ZMTR  440Mhz.

LE! SALE!

NEW! R-7ia | Bl

COMPLETE Superior grad
LINE OF e
ACCESSORIES Ganeral covorans

100kHz to 30MHz.

. ﬂ;\'é&] sa0 VIEWSTAR vs-1500A BIRD Model 43
SALL FOR PRICE WY THIS AND OTHER Most elements
LM-470D GiLL ron PRiCE VIEWSTAR ITEMS. in stock

FREE SHIPMENT ™
UPS SURFACE (Continental U.S.) (MOST ITEMS)

TOLL-FREE PHONE
<00 854-8046

(Calif. and Arizena customers pieass phone or visit listed stares)

PHONE HOURS: 9:30AM to 5:30 PM PACIFIC TIME.
STORE HOURS: 10 AM to 5:30PM Mon. through Sat.

il ANAHEIM, CA 92801 OAKLAND, CA 94609 SAN DIEGO, CA 92123 %s
' 26820 W, LaPalma, 2B11 Telegraph Ave., 5375 Kearny Villa Ad., 3
(714) 761-3033, (213) 860-2040, {415) 451-5757, {619) 560-4900,
. Batween Disneyland & Knotts Berry Farm. Hwy 24 Downtown, Laft 27th oft-ramp. Hwy 163 & Clairemont Mesa Blvd.
e BURLINGAME, CA 84010 PHOENIX, AZ 85015 VAN NUYS, CA 91401 o
T 999 Howard Ave., 1702 W. Camelback Rd., €265 Sepulveda Bivd.,
(415) 342-5757, (602) 242-3515, (818) 988-2212,
5 miles south on 104 from S.F. Airport. East of Highway 17, San Diego Fwy at Victory 8ivd.
AR BLUJANCE & 2LPHA o 88ECT o AMPHENOL « ANTENNA CHHTIS » LUSHERERT o DAIWA » DIRAKE & D% EDGE » §(MAG MINLFRODUCTS o MIFAGE » NYE » FALOWAR » RUBOY » ROHN rr—
SHEGIALISTS & RRRL ¢ ASTHON » BEWEN & AENCHEH HUSTLER » HY-GAIN » UM = 4 W MILLEK » KANTRONICS SHUAE » SIGNAL-GNE = 51{IRER o TEMPC » 1EN-TEC » THISIAG 35
RERK.YEC s S8R0 o BUTTERNLT »H & W 1 LBOUK » COLLING KENWOOO & KM LARSEN + LUNAH « METZ  ME & MICRO-LOG HIEWSTAR & WoiI(3% & YAESU and many morel
Prices, specifications. descrptions subyect to change wihout notice. Calif. and Arizona residents pleass add sales tax.
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3918 THTDX T-ele 10-15-20m Tnband . .,
3938 THEDX B-ele 11-15-20m Tnband . ..
1958 Explorer 14 L0-15-30m Triband .. ..
203 3-element 2.meterBearn .. .. ... ..

208 S-elament AmeterBeam .. .........
214 14-element 2-meter Bearu . ..
BMNAE Beam Balun ... ... .. i
VeS2meter Vertical ... ... ... ...
Y45 440 MHz Vertieal .. . ... ..
Other Hy-Gain madels avatlable

KIM

KT344A d-element 10-15-20m Triband . . .,
¥TI4XA &-element L0-18-20m Triband ..
4M-13L3A [3-element Z-meter .. .. ...

58 Polanty Switcher . ... ...

M-E-L

Cl-33 3-element Triband Beam . - ..
TA-33 3-element L0-14-20m Triband . ...
Pro 31 T-element 10-13-20m Triband .. |
B4 19+40m Vertical ... ........ ...

HUS;

5-BTV 10-B0m Vertical with 30m .. ... ...
S-BTV I0-80m Vertical .. ... _........

BM-] Bumper MOWwtt. .. .. v oercanan.s
36 144B 2-meter Base Vertical .....
{i7-144 f-meter Base Vertical ..

ANTENNAS FOR OSCAR
Clusheraft 416TB Twist ... .. .......
Zasheraft Ald410T 10ele ..
Cmsheraft Aid420T 20-ele . .
Cusheraft AOPL Pacleage .. ..
ELM 2m- 14C 2t 14-ele Circular
KLM 435-18C 18-ele Cire Polar - ..

13646 Jefferson Davis Highway
Woodbridge, Virgunia 22191
(703) 643-1063

Crrder Hours: M-F 11 a.m.-7 p.m.
Saturday 10 a.m.-4 pan.

422- |1BLB J&-element 430 MHz2. ... ... .. ‘

4-BTV 10-40m Verhieal ,............. . :
MO-I/MOBMast ... ovnveeina

A% 3-slement 10-15-20m Tnband ... ... 20898
54 4-plement 10-15-20m Triband ..... .. 275.95
E3 10-15-20m Vertical . ... ..., Crieaaee 260 .95
214B 55B/214FB FM 2m Boomers ... ... .73.98
ARX-2B 2m Ringo Ranger ... L 03880
A3Z19ZmBoomer........ ... ..i..... . 8855
4108 |0-element 433435 MHz .. .. .. ... 54.95
4248 J4-element 438.437 Miz .. L. 7684
140D 4-element 0m.. .. .. cooo. 10498
18-4CD 4-element 18m., .. ............ 11895
A0-20D Z-elementd0m ... .. . 07095
Other Cusheraft modelsavailable ... . CGALL

TELEX hygain

412,958
355.95
a69,95
. 16,98

18,95

”a.rfnr{ Eﬁfz‘-ﬂmﬂ Zro.

165,98
739,98
465,95
(CALL

(36440 440 MHz Base Vertical, .. .. .. ...9695
MOBILE RESCONATORS Standard Super
\0and Emeter ... ........ 10§56 16.85
Wmeters....... . .. ...... .1450 2085
3nand40meters ... ..., 16,48 2858
THmeters. ... ..., ... 1BSS 34,95
AER ISOPOLES
144 2-meter Antenna .. ......e.oL.. 3188
220 220 MHz Vertical ... ... . .......4.98
440 440 MHz Vertical . ................57.98
MORE ENTENNAS
AVANTI BM 151.3G 2m On-glass. . ... .. 3045
LARSEN LM-1505/8 Mag Mount ... ..... 38,58
MINIQUADHG-1, ... ... ... . 13995
RUTTERNUT HFEV 10-80m Verticar . .. .. 108,95
BUTTERNUT ZMCVS2m . ... ... . 3150
YOCOM 5/8-wave 2m Handheld . ..., .. 14.95

Frices subiect

to change
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ﬁ 6 Unarco-Rohn

Self-supporting towers:
HBX40 40-faet with Base. ... ... ... .. 20160
HAY48 d8-feet with Base, . .. ...._ ... ..276.20
HBXS56 S6-feet with Base, ... .. .. 350,00

HDBRA0 40-feet/hugher load with Base . 363.95
HDBX48 48-fect/ higher load with Base . . 344,30

Guved [oldover towers:

TX2348 di-leet, 25C . ... e B25.00
TE2558 88-feer, 25G cel e B0
FE2868 68-feet, 85G ... .. ... ... ..., 92400
FK4544 44-feet, 45G . .. ... ...l 1185.00
FK4654 Bd-leet, 459G ... ... 1:284.00
PR4564 6d-Feet, 45G ... .. .. ... ... 138300

Faldovers shipped frerght paid.

10% higher west of the Rockies.

Straight Sections:

P0G Straight Secton ..von 0 L., L0288
AG TopSection ..o ..., 3048
250G StraightSection . ...l 48,553
254G 2.3.4 Top Section . .. ... B0T5
485G Straight Sechion ... LL. L 10985
ABAG 3, 4 Top Section . ... ...... ..|20138
280G Foldover NDoskle Guy Kat. .. ... ..., 366.00
450 Foldover Dauble Guy Kit.. ....... 32400

TELEX hygain)

HGAISS Al-fectrall ... ..., .. . B2T.BS
HBRSS §2-feettall .. ... ..., 903.98
HGB4HD S4-feet/ugherioad ..., . 148895
HGMHD T0-feet/higherioad ......... 783,08

Cirder Hy-Gain tower, Hy-Gain antenna, and

Hy-Gain rotor to receive fre

Wag 36-feettall ..o L

WT51 5t-feettall ..., ... ... .......... 08010
LM354 S4-femtshigherload ... ... ... 1875.00
DX86 H6-feer/motorchighestload .. ... .Call

e shibping on all.

eee e SA8.00

Shipping not meluded, Shipped direct

fom factory th save |

TOWER BACCESSORIE
A116" EHS Guywire . ... ...

/4" EHS Guywire ... ........

3/9x8 Turmbuckle ..

you money.

1B R

L/2x 12 Tumbucide . 17.50
Insulators 804, ........ .. 3.60
irRki2BaseRolt . ... ... Coe 280
34 lzherBim. ... . e L., 280
ROTORS
Alliance HDT3 ... ..., . ... ......89408
HeGam CD453 ... . oL JR4E
Hy-GainHam IV ... . . .............]656898
Hy-Gain Tajltwister T2X .. ............. 244,98
Hy-Cain Heavy-dty 300 ... . ... . 47495
d Kempre KRS00 Elevation Rotor .. .. .. 185,95
CABLE BY SAXTON
RGAIAMISpec ... . ... BEUR
HOGB/M) Foam95% Shield . .. ... ..., .. 25%¢
Sunre Rotor 4 #18,6#28 ... ... ... 1791
W8 .o e L3R
CABLEWAVE HARDLINE...... . .(FALL

Ask for Don

PACKAGES

Call for Special
Pricing on Tower/
Antenna Packages

100 0S¥

Orders & Quotes Toll Free:

800-336-4799
In Virginia: 800-572-4201

Dealer Inquiries Invited

that mary ot the recommandations ¢entar around pro-
viding more support to the publlc service field organiza-
tion by Hg, Cna move in that direction was the appoint-
rmant of WF4R as Assistant Communications Mana.%r for
Public Sarvice. I is my undarstanding that he is at Hq lo
wark more clegely with ARES/NTS and other public ser-
vice interests, This should open lines of communication
betwean tha fiald and Hg for matters regarding ARES and
NTS that have been sart of sluggish In recent vears. Con-
Elrats ara In order for the membars of the Southemn Nlinois
niversity HGC who received their charter of atiliation with
AARL this month, The ¢iub has baen active in recent years
on the Carbondale cam‘ﬁu_a af 81U under the (madershi
‘5 IW. Traffle:; WSIJ 507, KAQFEZ 333,
HK9ZDN 236 (W), KHAZS 231 WBQ%\'N 173, KWQJJ%.

WoH A2
WDGIBH 18, WD9 |
11, WBVEYIM o WDOCJB 7, WSRTD 7, WAJRUM 6,
KSWMP 5, WSIMG 2, NODVS 2, KASNBH 2.

INDIANA: SM, Bruce Woodward, WOUMH -~ SEC:
WBAZQE, STM: WaJUlJ. ACE: K9TUS. TC: WDeaDs, SGL:
WASVOG. BM: KCOTA. IO KODIY, SRE: NSWB. BHG:
WAIFLID. GOIRET: KJIG, NMs: ITN-WIGYY: QIN-KJal:
ICN-KASGZD; IAN-KEGSU; v:-u-‘_-xﬁlsprﬂ'- IWH-KASERC.

Nat  Freg. Time éDa&P] OGNl GIC QTR Sess.
N 390 1302000 s22r dow G471 93
[l 533 1G0/0400 BTY

311 1822 93
33 6B 29

3629 0000 8w Ig §1
IWN 3910 1310 812 13 & 1
IMIN VHF Kokomo 8" 7 moE I

\ gitun g1 — 279G 31
Hoosatar VHF Neis tor March: QN1 8012, QTG 216, 8TH
493, bulleting 109 far 28 nefs. SBN/cycle 4 ON| 403, Q1C
TC 937, 3939, 62, i 100% sing: NIAE] WOE| NSHZ
KJg) WASQEF WaJUJ WBIUYL KeWWJ. CAND 1028
messages in 31 sessions, PUAN 100% IN stns. WSILLI
WILRQ, App1s; ECe KKB for Johnson Go.; KASFDF for
Floyd Co,: WORTH for Jackson Co. WBILIKKG for Knox Co.;
W4CTC for Oran%e Go,; KOIB for Putnam Go.; KBSJK for
Scott Go.: KBIGP for Bt, Jeseph (o2 wn.gé)’hx for Tlp-
on Go. ORSs WIEI WASOHI WOTW WIRTH. Sllent
Keys WORAG Terre Haute, WAONRA Forl Wayne. I have
deleted the appts of Section Contast Goordinalor and the
Section DX Coordinator, | atil] feel these positigns miight
be helptul, but they are nat in line with tha ARAL field
arganization thinking and hava not contributed to the Prﬂ-
sent state program. This month shows another deciine
in GIIN. With the avarage check in at ¥ it would seam that
soinie people are really carrying a load, | wish to thank
those on QIN for a heroic job. | hope mora paopte will
raturn to the net. Start checking In; the&need you. Thanks
to all who participated {n the March 17 meating with the
National Weather Seryice. Let’s hope wa have a safe
Spring, Remember al! Indiana repeaters should be coor:
dinated with NOWB KILSB or WASGWE. If you know that
ihe information we have 1S ingorract or obsclate, plaase
fat us know. KALSB has promised 2 new system surve!
form in the near futurg, DIAN 568 messages In 104
minutes. IN 100% stns WIJLIJ KBOES WIURG. We are
lanning tor a great Indiana State AHRL Gonvention for
at,, July 7. Would hope to see many ot lg,rou there, Tral.
fie: WEJUJ 1059, KJSJ 210, WIE] 150, KMOB 134, WICNE
130, WOURQG 112, Woav¥ 117, KBOHH 51 NSAE| 49
oM Eghwagﬁw 48, WAPMT 41 38 Wz

{g, KWAG 18, KIDBX, 1

=
=
jw)
v}
=

WISCONSIN: SM, Foy A
WIOAK. STM: KOUTQ, BWN 39
1564 WDQIID.BES:N 3885 1
23 00 M , WESSN 2645
307 QNI 217, QTG 70 KCBEJ, WIN.E 65y 010 QNI 370,
160 W Wi Gei2 14007 QNI 248, Q16 98
X 1 353, GG 30, KeAKE. NWIN
31791 00302 QN 406, TG 83, NSBDL. WCWTN S1e1
00302 ONY 489, OTC 39 KCOVM. KAGIRE is now KWIH,
KASNPO has Extra. KAYECJ has Advanced. Effective Apsd
1, WBOICH will take over as NM of WIN-E. Thanks to
WSYCV tar wm: well done as manager. WalAL has workad
SBWAS, CW and 5B, Jefferson hamiest was wall
attended; lots ot goodies, and lots of eyeball QS0s,
KSTQT has Exira. BPL to KASGPA, Thanks for your very
hard work; we all appraclate for what you do for our nets,
How did your simuiated tormado watch and warning go?
| understand some counties did not have any. This was
supposed 1o be stale wide. The local rapeater hare was
vaty busy. Thanks to all who check D9BN and CAND. It's
e lgrven,- much appreciated. Please, fellows and gals, |
need mora input from gou tor this eolumn. Traifl
KAQGPA 2478 WDAID 350, WICXY 345, WASWYS 104,
KCAG, 303 WICBE 21 7. KSGDF 187, KagéHus&wsvc\i

182 RAGOBP 123, WaLiCL 115 Kekl%( 106, N9BOL 103,

8

AGYG 83

WBOICH 58, NODHT 4%, KGIE 38, WABZTY 35, WaLDO 32,
NIALG 30, WBEJSW 25, KAQAFE 28 ng 26, WELJGA
27, WDSFH: 28, WaIHW 28, NODCF 24, KRHDF 21, KBIFM
17, Wolw 18, 'Kvals 10, KASBHK 4 w!?u-:m g, WA ugn
%RNQP 7. K9S0 7, KABNOT 4, (Feb.) KOLGU 41, KSBED.

DAXKOTA DIVISION

MINNESQTA: SM, Holen Haynes, WBCHOX — SEC;
KAZARP, 5TM; KDBECL. Hello again! A bill in the Minnesota
Sanate stirred up soma controversg racently. A ridar at-
tached %o this bill (Senate Fila 1365) was rumored to in-
clude » provision to maka phone patching [llegal In the
state, Af arjnqulrlng Into this, involving afew ghone calls
to senate aidas, and raceiving a copy of the bill itself, It
became evidant that this hill tn no way affected Amateur
Radio, It was aimed at UNAUTHORIZED ¢onnections by
any means into talecommunications systems or Into tahle
talavision sarvices. A spokasperson for Northwestemn Bell
the company pushing this hill, was quoted as saylng “If
was the furthest things from our minds" when asked
whether this bill was directed towards Amateur Radio
aperators. The legislative aides agread that an atiampt 1o
pass such a bilt woyid face a battle in cour}, but that was.
nat the purpose of the bill, Coplas of this bill are avaliable
to anyone. Jygt contact the State Senate Cftice in St, Paul.
Net News: KAQARP has been named Asst. Net Mgr. on
MSSN. I'm pleased that all our section nets now hava
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AUTOMATIC HESH

Discover this durably bulll, fealure packed MB-V

Amteanea tuner, You'llfind Dperqilnqcomnlances

L] therl make cntenna luming a snap. tha MB-V is

value engineered 1o do the job over wide opara-

11ng lunge: Cam-

fectures

NYE VIKING und Rho axcluslvo
RU GGED 3Kw 1WO “AP
Maxmize Power fransder, Match

your transnitter output iImpedance

Fo ghmost any antenng yestem tor

moKimum  power  trdostac

Pl Natwark. ! owe Pass P Matwork funing — 1= 1o
SUMEE Heawy Juty, siver plated enntinuisusy
e tncluictor with 257 vermier cial oG valr

2]
ol SRd ARGy sytch salectod fred oo

£ 3 mr-;w wiput sidg Tunes Jto Zrohen antennas Al
it RATMIONIC suggiessIan.

Auiomahc SWi Honds Fea metanng of 8w tio mesat o
salibialion naeded. “errale power meter — JU1or 00
sots Eomy o raad 207 recessad, backlighted maters show
R ] pOwEL Eontingousty

Antenna Swlich. Newlt PUSH BUTOM entenna swnchlng lcui
ntennas (2 coak, sngle wins and hwin lead)

o fiest cus cutpul. We desined this mgged switch m

paridle the pows

"Kw Balun. lHilar wo e, mple coe toresd gves balanced
wdput o ten leeders fons 20 o 000 obwns ond
:mbok]m,ed cutnut down to 20 ohms

Model Gplions.  MRNNT Inciudes all MB-V faahues las
~avenng switch and balun. MB-IV-U2 s Idantical to MB-iv-01
Ak the Bddihon of o daubla tute Lalun,

i A BUTTCHN CEMTTHUOUS
WERNIER DIAL L ANTENNA SELECTON  POWER MONITORING

PUSH-BUTION EASY GRIP
APACITOR SWITCH, TUNING

CGTHER NYE VNNG FRODUCTS:
‘sualght keys  wuese ey
Cute Arochice 3 elechome
and Memoy Kavets  Fhona
Fatohes, (A = Hiter
Automatic AR Pownr
Maters kot He and tplus
model o the piindy H0w PEP
RN iner.and mormi

Ak jor afren ciglog

Ayaiable af leading Dealars

WM. M. NYE

COMPANY m
161413000 Avernins ME.

Rellovue, WA 98005 _ | Negviany
¢ 04} 454-4524

WE BUILD
IT SO YOU
CAN BRAG
ABOUT IT!

pages $4.00.
Avaifable from: ARRL, 225 Main St
Newington, CT 06111

200 METERS & DOWN by Clinton 8. DeSoto, Chronicles the exciting
avolution of Amateur Radio from the plongers who perfected the “wireless art”
up through the technical advancements of the mid-1930's. Tells first-hand
how the ARRL came about and how the League saved Amateur Radio from
certain oblivion duting the early years, Copyright 1936 {reprinted in 1981). 184

Ragfio 7110:'”

YAESU
FT-T47GX
KENWUUD
£-2000

ORDER TOLL FREE 800-448.9338

Featunng Kenwoed, Yaesu, icom, Drake, Ten-Tec, Collins, Alpha, Robat, MFJ, Mi, Tempo, Azden,
Astron, KLM, Tetex/Hy-Gain, Mosiey, Larsen, Cushgratt, Hustler, Mint-Products, Antek, AvantiASP,
W2ALL Butternut, Childs, Dielectric, Hitactu, Beckman, Kantronics, Palemar, Santec, Daiwa, Nye-
Viking, Bearcat, CES, Rohn, Universal and Aluma Towers, JSC and GZ Wire, Saxton, Belden, BAW,
Alliance, Janel, Vibroplex, Bencher, Astatic, Shure, AEA, Callbook, ARAL, Hayden, and much more!!
Write or call lor quots. You Won't Be Disappointed.
We are just & few minutes off the NYS Thruway (I-90} Exit 32

IC.OM
1C-02AT

3 Oneida County Airport Terminal Building

- We Take Oriskany, Naw York 13424 Complete Repair
oy |7ades N.Y. Res. Call (315) 736-0184 Facility on Premises
R _

102 gl

assistant NMs, WDPBGS is now the Net Mgr on MBPN/E.
He will be assisted by KABBFP. KCBUJ resignad as NM
during March. Now, all wa riged is some halp with llalson;
any volunteers? KZ¢H has been named as training coor-
dinator for the nets, Ha will ke conducting on-the-air
saminars on net and tratfic mcadures in the near tutyre,
Also helping will ba KAREPY for CW net procedures. Call
gign nha&g NOEUZ now KOBNZ. Upgrade: Tech t
Gena BGKE, & raminder that the anndal Amateur Fslr
is ¢omlng up soon, the first of many summertime
hamfests around the ‘state, and certainly the hlﬁgestl n
closing, our deep rograts to the family and friands ot
KOKMA who becama a Silant Ke Nat M rsj& ANM
MEN/1 WEIEH! (WﬂGHMQ MSS
WEBAWXL (KARARPY, B4 PN.'N KAB.IUX%N ULy
g\dnagas KABBEF); MNAMWXNT WDBEAC: #lcons

QNI QTG Soss.
4 1 3
209 Eg 31

148 3 26
N 3945 708 11z 21
SPN/E 30249 50P 1325 243 1
NAMWXNT 3920 6:15P 737 524 31
CONET 3 g 665

rasfic: KBAMB 565, WARTFC 415, KTdl sea I(GDUJ 268
macmza masp'mzs WOEH( 215, KDECT 185, W2zl
178, KABJUX 17 immhp 147, kil 143, wsb
WDbHDD ms w‘sa HOX WAeo NE 88, N
Wi VE&& mch

EW P
a0, KAHB';% 25 wohs o4 mﬁmms kswu 18, KDEK
18, WABMJF 16, WekYG 13 WEBAIUL 12, WDBBGS 8, NEED

NORTH DAKOTA: 5M, Ron Roche, KBALL — it ig with
1agret that we must repo_rt the passlng ot Prof, WoDM. Prof
was past SM of North Dakota and was raspected by all.
He did much to promote the cause of Amateur Radio in
aur State. The Three Rivers ARG at Wahpeton-
Breckinridge meets every 3rd Thuraday at 8 P.M, at the
Wahpeton w Enforcament Center They just realected
KCBUM as pres., WBBQHUG as socyitreas.. and electad
WEPEPS as vice pres. Ma.ny reporis from ECs Indicate
g:aring up for the tornado séascn. The National Weather
rvice will rely haavilx on us in the future. Know about
and su;ignrt thé S rogram! Gopse River 74 QNI,
A Net 400 QNI B QTC. Another increasa over
tha pravious month, thanks
SOUTH DAKOTA: SM, Fredric Sto han, KCEDO — SGL:
NBBD, STM: WekJZ, SEC: WeYMB. BM: NECFS. TC: KBAS.
Off]clal bulle![ns were sent total %‘ 98 times, Mobrldge
Area ARG want to the Hub Gity ARC In Abaerdean for twi-
part llcunt segsion relating computers and radlo and
satallite tracking techniquas. Would your area ciubs find
conrdination [ike this valuable? Hope so. This is the tfime
of the vear for volunteering your services for sevare
waather and disaster emergégcy communications coor-
ﬂiggtEiﬁn Call gg?s B, New ap olntming rlec?%lyNﬁa
as an g rula Go,
E N stations ?J CN\F WROLTV, PSHR: NﬂCFg
0 NPEEH, South Dakota !:venlna Emergﬁ;my Net
QTC 76; South Dakota Traffic Info Net UTC 42, Walworth
G Emergency Net QTG & Southern Hills EmarFency Mgt
QIe 2 S.0. Indesendent ! hioon Net QTG 4
tic: MBCFS 121, KCBOO 77, NGEEH 3 waw B 20 NBID
8, Informal and othar traﬂ'ic WBBOMF 30, WABVRE 40,
AﬂBZD 25, WBBLTY 2

DELTA DIVISION

ARKANSAS: SM, J Harriso WB!‘JIGF STM: AESL.
SEC: NSBPU, SGL: ek ST CoRIEE D D KaDW. ABG:
ADEM. Blg thanka fo W5UAU for his he!plastmonth KEUR
worked 104 countrlas on 1680 meters in 4 months last
season, and then lost his antennas in a tornado. KDSZM
from Pine Bluif ls eratlngt @ grand prize trom the Ark,
Hamfest IC U I8 now actlve trom the stale Q!
fice of ency Sarvlces In Gonway during
weather. KSD hasg baen appointed Publlc Informa.tlon Of
ficer for our section. He has bean In the broadcast Industry
for man many years and will be 4 big help to us in this

Nets hone 3937 kHz at 6 A.0.; Mockini blrd

1927 kHza 4:30 P.M.; Razo! rback 2995 kHz at 830
DA CW 3760 kHz a:‘! PM. Tratfic: W5TI.IM B2, WU A
56, W5QFU 28, WBSIGF 24, VLG
LOUISIANA. SM, John WOnda WEKR — ACC:
KSDPG. SGL: KDSSL Be sure ta St the Amateur Radlo

. The theme is Marccnl to Garrloit and features Marcon
equipment, modsm gear, wvisual displays and
oparating statlons. It ] locatad tn tha Iaft of 1he rrain en-
trance to the Louisiana Pavilion. Finansial help is urgantly
needed. A& $100 contribution payable o tha Louisiana
Amateur Radio Exhihition, Inc. via their treasurer, Wes
Strauch, W5VBX will include you as a charter member with
a nice certificate for your wall, You're invited to uae the
New Orlaans VHF Club W5MCC repeaters on 146
{~ 600} and 148,76 (-~ 800}, SEC WA4MUW resigned cw-
ing to Increased travel asslgnments. We lost an effective
and enerqeuc leader. The new date for the New Orleans
Hamiast S 1 Motor Hote! In
Matairle. NSADF received ths 1983 Baton Rouge ARC

—sm
j=
R

Nat Frag Tlme NM
I.TN 391 630 P, Dy NSANH
LAN 3615 TX%10PM Dy N&R,
LSN 33 7:30 B.M. D WABANY
LEN 391 5:00 P.M, Mon KASPFB
CCIN  14B.01/181 €45 P.M, M-F GNOARC
Traffic: WEGHP 81, WBSNCM 90, KASHDT 50, NSANH 35,
vt R 30, sz?n 25, .
TENNESS! ol L, B NO4C — ABM & ACC:
WA4GLS, OOI%FI WQFZW P WK4V SEG‘ WALGZQ.
SGL; WALGZE, STM The aevere

weather conditions are upon us as mdl cetad hy
devastaticn thal cccurred acress tha Carplinas. it Is wtth
much appreciation and thanks to soma of pur Tennessea

amatsurs wen? to North Garolina and renderad lurvica
In suppart of the Baptist Conventlon emargency van.

M has baen advised that this van will no gn wilhout me
amateur operators, Clur thanks go KadMNH
WA4DR) and KA4YXY. A job well dons andam sura the ra-
cipients are very appraclative. They ware Involvad in the
fending of about 6,000 persons. Adain, ba evar watchful
ot the gosslble severe weather (n the coming months,
Keep the smergﬁncv squipmant re: to 0 and asgist
where ever aar of 2 need ihe [ s Honer Roll
has bean ac Ive with KASBSG WV E KaTMI NGdd
KAHVA and KAAZNU raceivin honors EB, Tha DRNS net
was coverad by TN 98% but still naeds halp, The section
traffic was as follows: LF sess ang #1, GNL
CW sessions 58, QNI 503, QTC 188 VHF seaaions 78, QNi
1081, QTC 516; RTTY sesslons 2. QNI'T8, GTC 0. §




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
technology, just a console and keyboard can accomptish complete
automatic send/receive of Morse Ciade (CW), Baudot Code (RTTY),
ASCII Code (RTTY) and new ARQ/FEC {AMTOR).

Code: Morse (CW includes Kana), Baudot (RTTY), ASCIT (RTTY),
JIS (RTTY), ARQ/FEC (AMTOR).

Characters: Alphabet, Figures, Symbols, Special Characters, Kuna,
Built-in Monitor: 53" high resclution, delayed persistence green
monitor — provides sharp clear tmage with no jiggle or jitter even
under fluorescent lighting. Also has a provision for composite video
signal output.

Time Clock: Displays Month, Date, Hour and Minute on the screen.
Time/Transmission/Receiving Feature: The built-in timer enables
completely automatic TX/RX without operator’s attendance.

Selcal (Selective Calling) Systera: With this feature, the unit only
receives messages following a preset code. Built-in Demodulator for
High Performance: Newly designed high speed RTTY demadulator has
receiving capability of as fust as 300 Baud. Three-step shitts select

either 170Hz2, 425Hz or §50Hz shift with manual fine tune control of
space channe! for odd shifts, HIGH (Mark Frequency 2125Hz)/1.OW
{Mark Frequency 1275Hz) tone pairselect. 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 photocoupler keyer is provided for CW, FSK keying.
Convenient ASCII Key Arrangement: The keyboard layout is ASCII
arrangement with function keys. Automatic insertion of LIR/FIG code
makes operation a breeze.

Battery Back-up Memory: Data in the hattery back-up memory,
covering 72 characters x 7 channels and 24 characters x & channels, is
retained even when the external power source is removed. Messages can
be recalled from a keyboard instruction and some particuiar channels
can be read out continuousty. You can write messages into any channel
while receiving.

Large Capacity Display Memory: Covers up to 1.280 characters,
Screen Format contains 4¢) characters x [6 lines 1 2 pages.

Screen Display Type-Ahead - .
Buffer Memory: A 160-character
butter memary is displayed on

the lower part of the screen.

The characters move to the left
erasing one by one as soon as

they are transmitted, Messages

can be written during the receiving
state for transmission with battery
back-up memory or SEND function,
Function Display System: Each

the keyboard af any rate between 5-100 WPM (every word per minute).
AUTOTRACK on receive. For communication in Bandot and ASCT]
Codes, rate is variable by a keyboard instruction between 12-300 Baud
when using RTTY Modem and between 12-600 Baud 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 wrilten
from the keyboard instead of sending them immediately, The stored._
messages can be sent with 1 keyboard command.
“RUB-OUT* Function: You can correct mistakes while writing
messages 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- -—
board instruction.
LINE MODE operation: Characters can be transmitted by line
groupings from the buffer memory.
WORD-WRAP-AROUND operation: [n receive mode, WORD- «=-
WRAP-AROUND prevents the [ast word of the line from splitting in_.
two and makes the screen easiiy read.
“ECHO” Function: With a keyboard instruction, received data can
be read and sent out at the same time . This function enables acassette - -
tape recorder to be used as a back-up memory, and a system can be =
created just like telex which uses paper tape.
Cursor Control 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 ar space tone can be used to copy RTTY.
Variable CW weights: For CW transmission, weights {ratio of dot to
dash) can be changed within the [imits of 1:3-177 .
Audio Monitor Circuit: A built-in audio monitor circuit with an
automatic transmil/receive switch enables checking of the transmitting
and receiving state. In receive made, 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 onthe sereen. CW keying output circuit
works according to the key operation. . _.
CW Random Generator; Output of CW
random signal can be used as CWreading
practice. Bargraph LED Meter for
Tuning: Tuning of CWand RTTY is very
easy with the bargraph LED meter, In addi-
tion, provision has been made for attach-
ment of an oscilloscope to aid tuning..

function {mode, channel number,

speed, efc.} is displayed on the screen.
Printer Interface: Centronics Para Comi-
patible interface enables casy connection of
a low-cost dot printer for hard copy.

Wide Range of Transmitting and Receiving:
Morse Code transmitting speed can be set from

Built-in AC/DC: Power supply is

switchable as required; 100-120 VAC;
20-240 VAC! 530/60Hz + 13:8VDIC.

Caolor: Light grey with dark grey,,

trim — matches most current trans-
ceivers, Dimensions: 363(W) .

Warranty: One Year Limited

Specifications Subject fo 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:

TOLL FREE... 800-327-3102 VISA _ﬂ
Telephone (305) 233-3631 Telex: 80-3358 _J ! el

MANUFACTURER:
TONO CORPORATION
98 Motosoja Machi, Maebashi-Shi, 371, Japan

*Dual Amtor: Commercial qualiry, the EXL-S000E incorporates fwo completely separate modems to fully support the amateur Amtor codes and alf .

of the CCIR recomnmendations 476-2 for commercial requirements.

—1

= 4 121(H) x 35K D)y mm: Terminal Unit.

_4
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| with unmatched con-

DELIVERS
RELIABLE

ALL BAND HF
PERFORMANCE

Hustler's new ¢-BTV six-
band trap vertical fixed
station antenna cffers
all band operation

vanience, The &-BTV
offers 10, 15, 20, 30,
40, and 75/80 meter
coverage with ex-
callent bandwidth
and ow VEWR. ifs
clurable heavy
gauge aluminum
construction with
fibarglass frap
torms and stain-
less steel hard-
ware ensures
long reliability,

ihirty
meter kifs
{30-MTK)
for 4-BTV
and 5-BTV
are qlso
civailabie.

Don't miss our 30 meler excitement.

HUSTLER ~
STILL THE STANDARD OF PERFORMANCE.

3275 North "B Avenue
Kissimmee, Florida 32744

An Allnmu\ Company

104 05

the smaner SANTEC
ST-142 289

For 2-Meters

ST-222. . .5299 ST-442...5319

For 440 mHz

Free 59.95 Mob. Quick Charge Cable
We Stock ALL Santec Accessories!

We check your Santec, charge your battery,
set your clock before we ship. We offer
special customer discounts on accessories.

% (DI FM:2033

25 Watt 2-Meter FM
28900 ramieae
KDK 220, 440, 6M-Call-Availability!

FREE UPS Brown Shipping-Add $1.85 for COD

N.C. Res. Add 4'2% Scules Tax. Sorry Ne Cards,

‘WEL Z B G e

S’Z TOKYO HY-POWER  AMPLIFIERS
CR

2

TWO METER CRYSTALS—30 kHz. siandard band-
plan & 15 kbz. splits. Lo-in/Hi out on 146 mite. ond Hi-
in/Lo-out on 147. Sub band, 20 kHa. pion frem 14451
145.1 | {Lo~in/Hi-out). Most standard simplex 144-147
puirs. ALL ofhers special order (6.8 Weeks Del.|
210 MHZ. CRYSTALS—5tocking all pairs every 20
kHz. beginning with 222.02-223.62 thew 223.33-224.98.
{Lo-in/Hi-out) Simplex pairs of 223.44,50,66 & 43. ALL
others spacial order, {6-8 Weeks Del.)

oo Spec. orders §-8 wks.
EACH IN-STQCK CAYSTALS
NO CARDS SHIPPED WITHIN 23-HRS
Two Meter or 220 Mhz. Crystals Only.
For Most Stondard Amateur-Built Radios.
We cannot supply any other type crystals.
2.METERS-STOCK FOR FOLLOWING RADIOS
Lo et Y eReR
< DRAKE - TRIZ22C {Hiw Seb Bond), 11,712 SHIFPING
«KENWOOD - TR220, 7200
#MIDLAND - 13-500, 11-505, 13-520
SREGENCY - HRT-2, HK2,2A,28,212,312 (Ne Sub Band)

oHEATH - HW-2021 ONLY
STEMPO - FMH.FMH-2,FMH-5 ONLY L AP NHE

+CLEGG MK-[ll»HY-GAIN 3806 o CRTSTALS
«SEARS 3573 YAESU FT-202 foR VoSt RADIOS
220MHI-STOCKING ' MIDLAND CLEGG COBRA

FOR FOLLOWING RADIOS  13-509 FM-76 200

ik The Nafion's Largest Mail Order Santec Dealer

WILLIAMS
RADIO SALES

600 LAKEDALE ROAD, DEPT. §
COLFAX, N.C. 27235
(919) 993-5881 Noon to 10 P.M. EST

Now You
Can,.,

Master code or upgrade in a makter of days, Code Quick
is a unique breakthrough which simplifies leaming
MorseCode, instead of a confusing maze of dits and
dahs, each letter will maqically begin to vall out its own
namel Stop torturing yourselfl Your amazing kit
contalning 5 power-packed cassetles, visual break-
through cards and sriginal manwal is only $39.951 Send
check or money order today to WHEELER AFPLIED
RESEARCH LARB, P.O. Box 3261, City of Industry,
CA 1744, Ask for Code Quick #1006 Calitorma
residents add 6% sales tax.

You san't lose! Follow each simple step. You must
lsucceed ot return the kit for a total immediate refund!
==

wauld like to hear from mora of you fellows and gals with
station actlvity reports, The section staff wIII be leoking
farward to seel n&you t a hamfast

tion, Trafflc NGAJ 254, WOFZW 187 WADDK 1201, K4\-W\.'%

T1, WALIY 62, KW 33.WD4GYT’ W4M 23 Wyl
21, WAPFP 16 WAYPD 15, K&JGW 12, NN4S 11, WaPMP
10, KI4V B, W4PSN 6, wmélss Wh4RMP 3 (5 {Fabl} KAJGW

GREAT LAKES DIVISION
KENTUCKY: SM Anp Jackson KAMGEU — SEC: WA4JAY,
STM; KA4HCM. BM: WAJAGH. OO/RFL: N4GD. PIO:
KATAJ. KY clubs ara lnvlted 1o sand thair npmination for
the naw Aftiiiated Club Coordmator tQ thng elong with
bingraphical data. The former A — thé new
Graat Lakes Div, Director — mslgned becayse of his new
dutles, KYN and KSN have been combined at 10:30 P. M
Eastern time to craats a strong W net. CW reps will
¢heck into N and KNTN to ralay traffic 1o 9AN.
Voluntears are neaded Plaase help promote the CW and
phone nets by encouraa(ng Movicaes to check intp
wherg they will gat code practice and excellent traffic-
handllnm raming All clubs are asked to send the address
of new Novices to the STM for a direct invitation, The
weeakly KY Emergency Net has been disbanded. DECs
ECs may contact the SEC on MEPN, KTN or KYH, Net
re ons. KPN 1160 103, KTN 1078 B3, KYN 12080, KSN
300 68 Walcoma back Pannyrlie Araz WX
net on 146 awm ln Madisnnvnle WR4KNID {8 manager.
Traffic: WA4JT KA4SA
sy

We4 DV 1 1
WALYPQ 185, WA4AGH 11 wmmo 11 wmcarf 11
WASNOG 11, WAISWE 11, RA4

B, WaBKX 8, KA4YIV 8, N4HZT 6, WI:54IYH 5, WATPB 2.
MICHIGAN: SM, James R, Sesloy, WBEMTD — ASM:
WABDHB, SEC: WABEFK, Tsm wbanu ACC: K85B.

PIC: KGR, SCL: NEGNY: BGY, BM: KZ8Y,
QMN* 3663 1800 Dy*" ey e e
WIN- 1282 13080y 7D Mas  Whdes
MACS" 3853 1100Dy** 851 268331 KBLNE
MNR 3 1730 Dy** 308 T8 61 KAB

N* 3832 1700D¢ 202 88 35 WASDHB
GLETN 3932 2100Dy 628 &1 31  WOASIBY
WESBN duib TsnDy 799 37 31 WeEENM
TARYL 3922 180D 4 WDABUG
VHE nets 13 rpts 986 WaGcU

Fl

*NTS nats. Times local "QMN !ate net 2200 MNN late
00; ES net Sn, 4432 ‘f ARRL

'Sn 3853, 1500 Trafﬁn Workshop Sn 3953 1600,

3932 is M1 HF emer, fraq. Silent Keys, with deep regret!
WECMY WDBDJT, PIA Publlc Intorrnation Asslstant} ap-
ointments to NBES! & KBOLG. These are the first
or M1 under the naw prog 3. Many more ave neaded.
[dea.[l&. even{ active general Interest club should have &
In averything but the nams, and
without tha advant ges: more direct contact with tha
Leauua through the PIO and the reat of the saction fiald
anization, hence more help, n]?ara readily avallable,
W oduasthe PH work In urcluh Have him er her gat
in touch with KC8K, MI's PIO, to find cut maorse about this
valuable and vltal program, About the Sunday afternson
Into Met: | will try to keep It geing through the summer
months at the ugual time avest though partici ation 18 ex-
Facted to dwindle. | and other Ml leaders will be there as
lrne and other activities permit and your continugd in-
taras! tg invited on the sarne basis. | will nof attempt 10
Fo back to an evening fime! | note !ha! some of our newer
aders, notably TG, and_SGL, iisnught for
olub programs. This is good. Thelr tresh thln ng and dl3-
ferent insights can help genarate new enthuslasm for any
qroup, Computer enthusiasts: How ara you putting your
computer to work in your hamshack? What ara your views
on dlgltal techniques for routine and amargancy tratfic
handling? Drop me a note or catch meon thl air with your
answears, Gucd tonlc for net discuaslon top. 1)‘.."a'l"ra:fi<>'
3PS 447 WEQHB N 204, WHUE 198, AFBY
148 mnch Jae wusl.ﬁrr 16 WEAM D 107 WABYMH
90, WBE WDB B0, WEBSIW 73 Wacup 12

TERNG sg D /AUDLIE 89 KBy 85 DEOUD A8 KB

56, KBKGL B4, CBhGE 50 NBCNY a{s wsv 7z 45, WBscw
43 42 "WBIHX (2 33, NBEBG 32 KABJCL
ki lfjaocP b, KABPQO 30, WDS! B2 WREYWA 0,

=2
?~
>
8
(n

WBETTA 6, W8 UJRM 5. KB&TD
WBEBHSN 2, wsaw.rv% (Feb } wna'r:laa
omo: SM. Allan L. Severson, SEC: KBAN. STM
Acfr KSUS on &bGL NBGVK TC: KBSMU.
uss. Time Bncﬂ Evaiq.
6 45010 P.M.

NI
BN 406 S 1 387
BNR  J58 10 31 & BM. 2505
BSSN 388 160 54 945 AMJTIS P 3627
ONN 188 38 30  @&J0PM. 3.708
AsN 312 1M 3 &30 PM. 1877
O58BN 2308 903 93 10:30 AW, 29725
4155 6:48 PM
gssn 112 79 145 A M, 3577
# FEm

OBMN 18 £01.160
ls it Just my ugtlmlshc nature, of are amateurs and the
neneral public becoming incraasingly aware of our public
sarvice role? Whan tha National Weather Senvice wanied
to hold statewide meetings prior 1o the tornado season,
who did they contact for assistance? One auassl When
our racent snow emargancy startad, who did Stark Coun-
tys amer ency proparadnoss dlrecmr call? WDEAYE,

5t arkCouniias E? S and Amatau Ha Io

have en]ox{ed alen ralatiunsh p in Cuyaho l.‘.rO
Ginclnnatl, Columbug, Manstield, ete. Whr Bacause we
daliver. Columbug’ COARES continues its over 3-year
record of not having a month without & public service
avent. Conﬂrats again to thelr membership and major
domg WIBKO, Marth was a most fulfiliing monih forme.
in sglte of more than three weeks of business travel, | ai-
tended 1wo hamiesis, one major ARES maeting, iwo 'clup
dinners, a NWS meetmg, and a public service event it all
added up to meeting an re-meeting several hundred old
friands and naw. Fnendship along is gcompensatlon for
he hours we all spand on this aspeact ourho?by 1 wish
had mara time sa | could acte! r.averv klna nvliatlon
f only retirement was nearar. pﬁ% ades: to Ext
New affiliated clubs: Cantarvilie ARS, Hubser Hal hta AHC
and Radlo Amateur Club of Elyria. Gnnggata

Local Mats 1 o 1C Sass
HHTN 3G 139 35
ASER 132§ 4
adina Co. 333 41 3
NGTW 41 32 20
RARA 55 2 5
TSRAC 1037 1’54 35




BOOMERS WIN

Zonlerence, Antenna Contas : ' i - BOOMERS WIN AGAI
144MHz BOOMER 1st Place Lo i e 1983 EME CONTEST WA1JXN
2nd Place : 7 - £ 1st PLACE 2 METERS
220MHz BOOMER  1st Place o0 WITH 12 X 32-19
432MHz BOOMER 1st Place : ' i - PLUS

Commercial ' gt e 1st TO WORK SPACE
SHUTTLE

tant amateur act;wties mc}uﬂing the 1979, 80, 81
1 -dune YHF contests 1981, Central States antenn
1:

eletrenti &t 432 MHz‘ and the 416TB 16 etemen
at 435 MHz Tor satelifte communications, :
: ,The new Boomer modela feature insa!ated

SPECIFICATIONS AND FEATURES I

4248

424-435 MHz, 7.8A, galn *maximized, FiB ratio
*excellent, beamwidth 187, length 121t 52m,

410B:

424-435 MMz, 2.25, gain *maximized, F/B ratio
*excellent, beamwldth 33*, length 6 ft. 183 m.

416TB:

428-438 MHz, Clreular Polarization 2.2\ gain
‘maximized, F/B *axcellent, bearnwldth 34 Order a complete package as shown left:

length B.7 ft. 203 m. 418TB, A144-20T and A14T-MB. Fof less than

RIS $200.00% you'll enjoy the thrill of worldwid
MORE BOOMER NUMBERS T oy the thril of warldwide

QSCAR communications.
3219 WAMBMHZ 19 elements ALEADER FOR OVER 30 YEARS
214B  B4-146MHz 14 slemants
214FB  455-148 MHz 14 elements
228FB  45.5-M8MHz 28 elemants
2208 220-223MHz 22 olementa
61768 50-51 MHz

OSCAR BOOMERS

Enjoy the thrill of OSCAR 10 with =
Cushcraft antenna system, teatunng the
fabulous 416TB BOOMER, giving more per-
formance through better electrical design
and superior construction.

8 elemants CORPORATION
“estimated averaye retail prive THE ANTENNA COMPANY TELEX: 953050
Ty areinclugon i oner oo pubilshed in QST 48 Perimeter Road, PO. Box 4680 CUSHSIG
shests and other publications. Manchester, NH O3108 USA

Juna 1Q84:_ 4n&




13546 jefferson Davis Highway

Weodbridge, Virginia 22181

(703) 643-1083

Store Hours: MWF: Noon—§ p.an.
TThS: 1 a.m.—4 p.m.

Order Hours: M-F 11 a.m.-7 p.m.
Saturday 10 a.m.-4 p.m.

Send 3 stamps for a fiyer.
Dealer Inquintes Invited

For orders and quotes call
toll free: 800-336-4799

Virginia orders and quotes
call toll free: 800-572-4201

Terms: No personaj checks accepted.
Prices do not incfude shipping. UPS COD
{ee; $2.25 per package. Prices subject ta
change without notice or obligation. Re-
turns are subject to a 15% restocking fee.

IACOMBEDD

Qur associate store

Davis & Jackson Road, P.O. Box 293
Lacombe, Louisiana 70445

{5U4) BBZ-5355

AZDEN
PCS300Handheld ........ .., 25088
PCS 4000 2m Transceiver .. .. ... 279.65
HENWOOLD
Eadios and Accessoxies .. ..., .. CALL

SONY
2002 SWLReceiver ............. 232.95
4400 5WL Receiver . 56,00
RS00 SWL Recervar | 119.95
TE0OR SWL Recsiver, | 139,98

Antennas

See our Antenna/Tower
ad in this issue.

ANTENNAS
By Cushcraft, Hy-CGain, KLM,
Mosley, Hustler. AEA, Avanti,
Larsen, Vocom, Miniquad,
and Bufternut

TOWERS
By Tri-Ex, Hy-(Gain, and
{Inarco-Rohn

ACCESSORIES

Including Rotors, Cable,
Hardline, Masts, Guywire,
Turnbuckles, & Insvialors

ANTENNA/TOWER
PACKAGES

106 5T

HX3000 20-ch
Handheld, ..289 95
HX100Q 20-ch

Handheld ..209.58

R1040 10-ch,&band.....-..... ... 128,95
MX3000 30-ch, B-band molule .. ... 186.95
MX5000 20-ch 25-512 MHz cont. .. .375.00
MX700025 MH=- 1.2 GHz ... .....CALL

430°30-ch, &-band
Z1{ 10-¢h, B-band . . .
DRI ED-ck, 6hand ... ...

171.95
146.95
159,95

NEW DX1000 Gen Cov Receiver . 488.85.
All seanners and accessories available

PANASONIC
REI0EWL Recenver ... ..... .06B.00
RFYSWLRecever ... .......... 79845
RFB 300 SWL Recaiver .,...... . 19495
RTB 085 Limited Quantity , ., ... ...49.95
DAIWA
%LA-2035 2m Amplifier, 21, 30 out . .88.95
MIRAGE

B23A 2m Amplifier 2-30 . ... e
91016 2m Ampliher 10-180 . .., .. &
23016 2m Amplilier 30-160 . . ..
D010 10100 Amyp for 430-50 R
DIDION UHF Ampr connectors . 279.95
BR15 2m Amp: B, [Blowt....... 245,95
AL015 8m Amp: 101, 1500wt .. ..

AMERITRON HF AMPLIFIERS
ALBO A0 watt, ....... ... ... ..589.95

MFJ BMPLIFIERS ... ......CALL

AMP SUPPLY HF AMPSITUNERS
LA 10008 160-18m Amp .

AT 1200A 1200 PEP Tuner .. ... .. a0
vOCOM AMPLIFIERS

2 watts in, 28 watts out 2m Amp ... . 67.85

2 watts 1n, 50 wanisout 2m Amp ., ., 9285

2 waits in, 100 waus out Zra Amp . . 15805

Pawer Pocket for ICOMZAZEAT | 179.03
Power Packet for Handhelds . . . ... €65.95

2561 New 2m Synth
Handheld....... 278,98

235 Argosy Power Supply . -
360 Power Supply for Corsair .. ... 1
229 L¥W TunersMeter ..........-
4229 1kW Tuner Kit........
2991 Batlery Pack tor 2681 ., X
2700 Speaker Mic fox 259l ., ., ... 24
-~ Bl1 Aocessories m Stock—

NEW CORSAIR
Hodel 560-=999.05

Tull ine of accessones in stock
for Corsair and Argosy: power supplies,
VFOg, and filters. Call for Quates

NEW DIGITAL ARGOSY II
MODEL 52501 —519.95

2510 Model B .................. CALL
Satellite Sration for Oscar 10

5T 142 NEW 3

Handheld .. ..386,00

STLC Leather Cage with Strap .. ... 34.95

SM3SpeakerMie.. ... 450
KDK

NEW FM20332m d6-watt ... .. ... 279.95

ﬁﬂ

WELZ
TPSX Handheld watt meter . ...... 4
SP10X 18- 150MHz Wart Meter. 3
SPa50 1.6-60MHz Watt Meter ..., ..
SP60O0 1,6-600MHz Watt Meter . -1a9.98

TOKYOEY-POWER HMPLII'IERS
HL30V 8m Amp 3-30FM ., .. ...,
HL32V 2mali-mode Amp &-30 ... .. ,?5.00
HLBAV 2 Amp & Preamp t0-80 . . 139.98
HLIGOV 2m Amp & Preamp 2/10- 160 . 288.95
HL20U 440-450 MHEz Amp 3-20 ., ... 46.95
HLAOU 430-440 MHz Amp 10-80, .. 319.00

TOKYO BEY-POWER TUNERS
HC200 300-watt, Meter & Switch , . . 86.95
H2000 2000-watt, Meters & Switch 283.95
Compiete Line of Accessones m Stock

- Call for Quotes —

Accessories

BENCHER PADDLES
Black/Chrome . .....vvien 37.98/47.95
ASTRON POWER SUPPLY SALE
RSTA .......49.95 RS20M.. . 104.95
RSI12A ..., .69.95 RS3SM..... 149.95
RS20A . 8885 VSAOM... 12495
RS3SA . 13285  VBISM.. ... 168.95
RSBOA ..... 189,05 RSS0M.....209.95
ALL KEYERS
BT-I Morse Trainer .............: 68,55
MM-2 Morsematic Keyer ........ 46,95
CK-2 Contest Keyer............. 119.98
KT-3 Trainer/Kever .. . ...........54,93
KT-3 Traner/Keyer ............. 2495
TELEX HEADPHONES
Procom 250 Headset/Mic ........99.98
Procom 350 Headset/Mic ........ g4.95
C1210Headphones . ... 27.50
C1520 Beadphones . .. ...........38.95
BENJAMIN MICH.E.EL CLOCKS
(738 24-hour Digutal . . ... 30,86
173C 24-hour Digital . ..24.88

9534 10* 84-hour Wall cmckﬁ . Z 2998
73R 14" 34-hour Wall Clack |

For Orders and Quotes Call Toll Free: 800-336-4799

Virginia Orders and Quotes Call Toll Free: 800-572-4201

MFJ PRODUCTS
9894 kW Antenna Tuner ........ 285.98
962 1.5 kW Tuner switch/merer . 185.95
4498 300 watt Deluxe Tuner,..... 122,00

B41D 300 watt Tuner switch/meter .83.95
§40 300 watt Tuner switch/meter .. 53.95
104 New Mode! 2&houx Clock ... .29.95
%02 Nowse Bridge . L4998
528 Dual Tunable SSB/CW Tilter .79.95
Keyers--401, 406, 408, 422, 482, 484 CALL

B&W

375 6-positior: Goax Switch
376 5-position Coax Switch
424 100-watt Low Pass Filter
425 | kW Low Pass Fultex . ...
593 3-positon Coax Switch ..
595 B-posidon Coax Switch . 58
370-10 5-band Apartment Antenna . 34.98
370-16 All-band Dipole Antenna . . 129.95

DAIWA/MCM/].W. MILLER
CN-520/CGN-840 Meters |, ., .59.95/69.55
CN-620B/CN-53D Meters . . £10.00/130.00
CN-T20B 2kW HE Watt Meter .. .. 150.00
CNW-419 Antenna Tuner S0 W .. 174.95
CNW-518 Antenna Tuner 2.8 kW . 279.95




FT One Trapsceiver .. .., . CALL

All-mode, General cové}ééé-i{CVR

NEW FTISTHFXCVE . ., o... 139,95
with General Coverage ROVR
includes CW keyer, AM/FM. CW filler

FT?7.. ... ivievv s, SPECIAL 49%.85
Connpact HF XCVR

FTHA0CAT Bystem .. SPECIAL 128995
AC Power Supply, Full Break-m CW,
SSB/AM/TM/FSK, RE Speech Processor

COMMERCIAL LAND MOBILE
AUTHORIZED DEALER
Call for information

NEW FT 203
NOW IN STGCK

Zm Handheld with VOX
intreductory
Special,....... 199.95 @

T2032mHuT .. ... ... bpecial 329.95
P08 440 MHz HT .. ... Specizl 269.95
All ageessories in stock inciuding:
speaker mike, leather case, extra battery
pack, base charger, & mobile charger

VHF /UHF

FT726RFor2m..................779.98
(Optional modeles far Bm, 430,440 MH2)
Great for Satellite Work

VHF/UHF Mobile XCVRS SPECIAL
FT-EI0R2mFM ..., Cee...200.98
FI-230R 440 MHz FIM .4
PT-290 2 All Mode . .. .
FT6906m AliMode ............ 524.98

SWL RECEIVER

FRG 7700 General Coverage ... ... 418.95
VHF Canverters, Active Antennasavailable

D

ICOM

HF TRANSCEIVERS

—

NEW IC 745 SPECIAL
HF XCVR/Gen Cov RCVR .., ., .. 749.00

New IC 781

HF XCVR/Gen CovRCVR . ... ... 1179.00
IC 730

8-hand Transcelver with Mic ., ., ..589.95

VHF TRANSCEIVERS

IC2A
All-mode 2m Transceiver . ..., ., .599.00
[C271H New (00-watt 2Zm ZCVR . .. CALL

[C 284 25-watt 2m FM Transceiver . 304,35
102 25H 45-watt 2m TM Transceiver , 339,95
LC 2YA New 2m compact mobile | . 329,95
[C 290H 25-watt all-mode 2m XCVR 479.95

UHF TRANSCEIVERS

IC 458 i
440 FM 10-watt Transceiver Special 319.65
1C 4804 al!-mode 430-40 XCVR . ., .B78.85

HAND-HELDS

NEW IC Q2AT

2m Handheld

10 Memories

Battery backup

Scanning; LCD readout
Offset iIn mermory
Keyboard select PL tones
ses 2AT accessories

Also NEW IC 04AT for 440 §
Call for Quotes [

fC2AT 2m HT/Tauchtone .. ... .. )
1C AT 220 MHz HT/ Touchtone . . . 229.95
1C 4AT 440 MHz HT/ Touchtone . .. 239.95

SWL RECEIVER

NEW R71
...... Introcuctory 649,95

RP30M) 440MHEz ... .., . ...o....899.00
RPI2IOL2GHe .......... ... .CALL
Call for repeater-mobile unt
sperial packages.

MARINE

112 12-channel Programmakle HT 229,00
M2 T6-channal Synthesized HT . .., 369.00
VA0 25-watt all-channel Scanner . . . 429.00
MA0C Commerical MaD ., ... . 44000

POWER SUPPLIES
PS15 12V for HF

P5.2§ for the 27T1A
F5 30 Systerm Power Supnly .

ACCESSORIES

Cuompiete line of accessorias in stock.
Call for our prices.

COMMERCIAL LAND MOBILE
AUTHORIZED DEALER
Call for information

HARDWARE
MF]1224 ........ ... .
MFT 1228 Vic 20/C-64
Kantrorues Interface [ .
Kantranics Interface IT . ., L3219,
Kantrorucs UTU Imexface . . .. ... .. 179.95
AREACPL............ L Specal 179,95
HARD/SOFT PACKAGES
Microiog AIR-1 VIC20/C-64 .. ., ., 179,98

AEA CPI fer VIC 20/C-64 Special 219,95
AREA Micrepateh for VIC-20/C-64 . i (9,95
REA Microamtor Patch for C-64 ., 119,55

SOFTWARE

BEA MBA Text

VIC-20or G864 ..., ... L. 79.95
AER Amtortext

Commodars 64 cartndge ... ..... 64,95
Kantronics Hamtext

VMICR0 .. 79.95

Commodore&d .. .......,.,. .,.89.95

Apple. ..o, 89,95

For Orders and

Kantronics Hamsoft
VIC20 oo o 39,95

Commodare 64 ..., .. . ...

Kantronics Amtorsoft
Vie20 Q64 ..o
Apple.............. .. ..h..

MFE] VIC20/C64................

MPT 3100 Message Processor .., 2199 95
ST 8000 RTTY Demadulator .. ... 620,95
ARQ 1000 AMTOR/SETOR Term . . 679.95
GT 2200 Commurucations Term .. 78995
KBZ100 Keyboard for CT2200 .. ..145.95
CWR 6850 Telerpader ... ....... 746.95
CRI10G RTTY/CW Intexface . . . .. 214.95

CRI200 RTTY/CW Interface. .. .. 258.95

Quotes Call Toll Free: 800-336-4799
Virginia Orders and Quotes Call Toll Free; 800-572-4201

Amateur Software
for the VIC-20,
Commodore 64,
TI99/4A, & Atari

Revisions 3.1 now available!

Except where nofed, programs are on
cassette. Add $3.00 for disk. Programs
are compatible with most printers,

Jome computers need memory expan-
sior for certain programs. Check before
ordering. Send stamp for & fiyer with
descriptions.

Super Logs now have T-way search in-
¢luding mode and ITU zone, improved
screen displays, and optional memory
check, Conrtest Log Dupe {heck routine
checks more than 200¢ contacts and pro-
vides a print out..

Super Log I Auto date. Autormannal
time. T search categories (name, cali,

QTH, <ate, band, mode, [TU zone).

FWD/REV scan, All standard log

entries, Change any entry and update

Super Log H Al the above plus single
screen WAS summary with worked/
needed/confirmed  sfatus. Tomm-64
log size over 500. VIC-20 log over 230
withl6K................. ....,. 1695

Snper Log I Same as above but with
DXCC summary! Comim-64 log over 450,
VICZ0 over ITOwith 16K ., ... .., 1895

Super Leog IV Disk only program in-
viudes both WAS and DXCC summary
and nses less memory! Largest file size
with least memory. Specity Clomin-64 or
VICB0 . e 23,98

Contest Log 41 i: FD, 58, universal, and
dupe check. Auwto time/date/dupe.
Dupe check not aftected by log size!
Clock display and QSL print capability.
Comm-64 offers over 1000 entries.
VIC-20 with 16K over 350, . ... 1B.95

Propagation Chart 34-hour MUF chart,
beam heading and distance to any QTH.
Commédar VIG20......... ... 18,95
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ANTENNAS & TOWERS

N T e

CUSHCRAFT A3 — $202,00

AR A N AW YL A

THIS MONTH’S FEATURES:
| HY.GAIN EXPLORER-14 — $264.95

HY-GAIN TH7DXS — $399.95
CUSHCRAFT R3 — $254.95

BUTTERNUT HFsV — $106.00
{Accessories in stock)

TR L A T Ao

-« 40 Mir. Bea®
Gain s AU
\I\INT‘:‘\E F:w Netails/ Prices

Jrustration and waiting later,

cushcraft

A3 5202.00 AS0-5 $74.9% ARX-2B  $M95
Ad 264,95 617-B 189.95 Al47-11 4495
AT43 6795 3219 58,00 CAMT2 1995
ATA4 §1.95 2148 73.00 ~ 416TB 3495
R3 25495 2208 88,00 Al4L20T 6495
AV3 4995 4108 5498 Al44-10T 4600
AV4 8798 4248 7495 Al4T-MB 2600
™ Avs 95,00 Stacking & Quad Kits!
Bt wa2cD 26995 g
N 3
g8 hy-gain =L et
] Te7Dxs $399.95 - B-id
= —_— , T ROTORS: ¥~
R THsMias 34995 1SAVI/WBS  S8995 - ., DOTORS Y7~
AEY  Explorer.i4 26495 14AVQ/WES 6195 587.95
P QK710 add-on 7495 12AVQS 4495 CDASI 11995
ERd 1925 Conv. Kit 12095 14RMO 95 HAMIV 15250
& 5 12495 1RHTS 39500 T2X 239.00
P :.:.| 205BAS 29955 VI8 3695 HDR-300  450.00
1
F:‘: WIRE & CABLE {Coax quality guaranieed. 95%-plus shizlding)
i RG-2153/U 50.29/ft. Rotor cable-standard 450 ohm line $.09/Nt.
RG-8/U 0.28/1. (6-22, 2-18) 0.18/k. 14 ga. copperweld
,;;l.-;‘ RG-8/U foam 02770 Rotor cable-bvy. duty (solid) 0.10/1t,
sl RGEX 0.15/1¢. (618, 2-16) 032/ft 12 ga copperweld
I;“ng ésolid) 0.12/Ht,
[g;‘" Unarco-Rohn hy-gain;
= We stock 256, 456, HBX, & HDBX, towers. Let us bid the slf-supporting
i!, '.“l All accessories available. FOLD-OVER crank-up tower of your choice with
e towers shipped freight pre-paid 10 your QTH! the accessories you select.
!‘ 2 S$db/sect. ppRag  $250.00 | HG-3755  $625.00
:.].4 456 109/s2ct. HBXS6 32000 [§ HG-5288 900,00
i - FOLD-OVERS: HDBX40  230.00 HG-S4HD  1459.00
L;" Get our quote HDBX48 31500 WP-D = HGJOHD 230000
Sdve!

Shipped freight paid. Order tower with Hy-Gain
aatenna, rotor & other accessories, Receive free
shipping on ail.

A tower is @ major investment of time, money, and sweat. To be certain you get what you
want and need to complete your installarion, fist lime around, we suggest you write us with
your itemized needs and get our writien proposal. A few extra days now can save weeks of

(612) 255-0855

- St Cloud, Minnesota 66301

Prices subject to change without

f H tice or obligation. Mi
rt) rf enterprises T e
€ Foute No. 7 included except es indjcated,

M]

JUST RELEASED!

L

Write For Full Catalog Of
RTTY Books & Frequency Lists

RTTY TODAY
MODERN GUIDE TO
AMATEUR RADIOTELETYPE

*RTTY TODAY™—the only up-to-date hand-book on
RTTY available, covering ail phases of radio-teletype.
Answers many questions asked about amateur
RTTY. Extensive sectians fully cover the home cam-
puter for RTTY use.

Authored by Dave Ingram, K4TWJ, a noted
authority on AT TY. Written in a clear concise man-
nat, all material is new and up to date and covers
the most recently developed RTTY equipment and
systems. RTTY TODAY is fully illustrated with
photos, diagrams, RTTY station set-ups and equip-
ment. The latest information on the new generatian
RTTY. Just published.

NEW!

UNIVERSAL ELECTRONICS INC.
4555 Groves Rd., Suite 3
Columbus, Ohio 43232  Phone (614) 866-4605

k
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N
BYTD
Wi 3,
W
Wiham BRAYH 24, KGEH 24, W 2 ;%'Yx
21, KENJE 20, NBFPH 19, KCKY 14 WABDYX isHKac
17 WEESHC 17, NC8Q 15 WBSNHY 13, WDSHBZ 12,
NECS 10, NBDZA 10, WAFUP 10, KABIAF 10, KELMQ §
WEQIGL Y, G7 & KGBH 3, KZ8R 7, WBRE 7, KECME
sw l5<Ess[.3||z £ NeAJU &, WDSEKI's, WDeOYK 5, NBCGM 4,
HUDSON DIVISION
EASTERN NEW YORK: &M, Paul 8. V' darang WEZVHK
— STM: WHZMCOQ. BEC: AKZE, 5GL: KBRHQ. BM:
WE2EAG. Aﬂﬁ ) ?E)r;- NZBFG._ \
mei La e,

Bk by i 3,905 K&TF
ESS 32002 32aD W2WES
NYS/EL  2300/0200Z 3617 WB2MCO
NYSIM 14002 3877 WBZEAG
NYPON  2100Z 5013 WA2KOJ
NYSPTEN 22007 5625
GON 2302 146.34/94
HVN 75307 §-5M 144535135 NzBDW
HYN 23302 TF 14?.3?197 N2BOW
SDN 01307 147.66/08
ﬁcﬁ EPN qﬂz&? %Zug ifc 115 ‘J”i{‘%’ﬁl 42'?2:? 282

ots; , ife H e 4
NYPON ONI'730, tic 312 NYS]EJ{S&NI 972, the B'lgEsé
QNI 482, tic 151 CON QNI 834, te B0: SEN QNI 384, tic

39 AESN QNI 47 ATEN ONI 21, tfc 8. Club News: Rip Van
Winkla ARS planning a fishing picnic in JII:ISI. Schanec-
tady ARA reports new membears are WAZILD & KA20BT,
Albany ARA reports Silent KaﬂKﬁDRZ. Note: eror in Apdl
column KAZUDY, son of W2UU and WB2CQK, got Novice,
Good |uck to NZESY on hls way ta Hawaill See you ali
at National Convantion [n NYG! PEHR: WB2EAG KCZTF
WB2ZMCO WEB2CHR KzzM W2PKY N2ESY WARJBO
B2VUK W2B A WABMAZ KG2Z0 KA20PQ
EQM KAZTOC, Traftic: KUZTE 520 WE%AG 258,
0, WBIMCO 148 WEIVUK “%
 WASMAZ 78, N2ESY 74, WAZJB
8, WBIOHR 57, N2EKS 50, W2SWA 38
26, N2EQM 24, WB250N 18,

oY
I

KAZMY. 16, AAZY
%11, N2BEG 11, WBZHAK 11, KAZOPG 19,

NEW YORK CITY — LONG ISLAND SM, Jahn Bmale, K21Z

— SEC; WAZSUB. STM: K2GGE. ACGC:'WB2IAP. OO/RFL:
NB2T. TC: WAIUP, PIO: WYX,
NLI Gw* " 3630 190072200 NZAKZ
NEI‘I;‘N' ap23 1815 r%
HE  6.145(745 1930 M-E

SCVHE 71537 2030 M-F WAZARG
BAVHF  &.07/67 2000 M-F HIEN
E5S 90 1800 WSS
RYSM 3877 100& WB2EAG

77 1900v2200  WB2EAG

Ly
*Danotes section pet; all times are lccal; [iuiease try and
haip out by checking In whenever possitle, It's almost
tirne. Have you made your resgrvations {at? It’s not too
late vet to plan to atténd the 1984 ARAL Natlonal Con-
ventfon, July 20-22 at tha New York Statler. Oy, Cwen Gar-
riott, WSLFL will be the quest s%ra‘t tha benquet. Seg
the ads in 457 for further infg. has bean appolnted
Radig Offiger for tha Town of Babylon, Directions to any
meaeting of the iarkileld ARC ¢an ba obtained on the
147,21 rptr, W2GZD raports that the listing In Aprll col-
umn referring o Suftalk Co. ARC baing listed in tha Yellow
Pagas was for the local community Yellow Paﬁes. riot the
HNew York Tal. Yellow 'ga es. Congrate to KAZINN who was
named te the Honor Roll at Rocky Point H.8. Congrats o
KA20KW who u tgadad to Ganeral and now has a new
HT for 2 mirs, W2GZA K2QPWG and K2HPZ all jolned the
QICWA during the |atter part of 1983, KIAPZ also raparts
anew “machlne" coming soon on 14533, The antenna will
ba located In Hauppaugs near the LLE. KO2P 18 back from
Europe. LIMARG ance again handled communications tor
the Lov%lslmd Marathon. they haye been doing 50 since
1975, WH2WAK and K2CFG have baen doing a good job
with LIMARG's rapeaters whila thay are waiting for a new
rapaater to come through, WH2IAP reports that LIMARC
is now close 1o 500 members. Tu-Horo ARC has apolied

tor Speclal Service Club appointment. Traffic: NZAKZ 259,
K2GCE 121, K2YQK 50, W2GKZ 41, WB2BNA 21, KS2G 20,
EY: S8M, Robert E. mm,
KBZWI — BEC WBIVUF STM: W2XD. DMy oA Mo
W2CEG, SGE W2KB. PIO: WBZNQV, AD7I. ACCs: KK2U
KY25. NMs: W2CC KE2HM WB2RMJ WB2ANK WB2IQJ
KY20 N2XJ W2PSU.
Neat g Time Sess. QN! Q5P
NJM 9! 1233 Dy 3 230 118
NJPN 3950 1 Ey /3 95
0900 8n
NJSN 3735 1830 Dy k3 | e W
NJN 3695 1900 Dy 31 30 220
MR W BRDy B 1 a1
QOBTTN 147,12 2338 D; e Lp0
NJVN 49149 2230 Dy 30 2689 93
NJRTTY 14751 Autgstart
RAVEN — tha R o Valley Emergency Network — had

its hands full during the recent {lodding In tha Qakland-
Pompton-Wayne avéa, the worst flood on record. It needs
more membets; please call K2SE for particulars or send
him a radiogram, News from Mountain s@m Gaps the
New Providénca ARG gtales that they had WA2AKJ spaak
on county hunting. She is a recgmant of the Count

Huntors award for working ail 3,075 counties in the U.S.
The Hamapo Forty-Nines reports uB%raded to Extra
and got one of those new fanglad calls: NU2T, KZKJl gave
a demonstration on the ICOM product line, Armed Forcas
Da{ at West Point — May 12-13 the Meadowlands ARC
wiil operate from Waest Paint under the call N2BMN from
1400-2000Z on the 12th and from 1400-1700Z on the follow-
irzg frequencies: 144,235 1465850 (FM), 50.125, 7.250 and
14,310, all on 558 gxcept as noted. Congrats to Barbara
Skold and KA2UAF, both new Novices and studenta of
KA2IDH's training course. HEY GANG: Field Day 18 just

around the comer, and savaral ¢lubs are reporting news
of readiness aiready. Garden Btate ARA has [ts act In
order. BARA ig along the way too. Theg had ai od even-
ing’s entertainment Gonductad by Alr Forca M

iolrt‘ﬁet there ARE
w

5. Don't
two othey very qood programs In MARS
both Navy and Army, All raport [ots of surplus R-390s




What you DO get is one compact package that TURNS ON RTTY READY —
No program load, “SYS” commands, or rats nest of external wiring to enjoy the
best in CW/RTTY operation. (AMTOR too, if added.)

The simple, uncomplicated design and ease of
operation are not to imply mediocre performance,
On the contrary, Microlog’s vears of software and
hardware experience combine in the AIR-1 to
provide a level of performance found only in much
more expensive dedicated systems. Compare for
yourself or ask an AIR-1 owner, they’re our best
salesmen!

Computer-enhanced detection means extensive use of
software digital filtering techniques for noise and
bandwidth that track the operating speed and code.
Full speed RTTY 60 to 132 WPM, CW to 150 WPM, &
110/300 Band ASCII.

Choice of full- or split-screen display with large type
ahead text buffer and programmable memories,
On-screen tuning indicators mean you never have to
take your eyes off the video for perfect copy tuning,
RTTY “scope” cross-hatch and “red-dot” signal
acquisition monitor right on the screen.

Keyword or manual control of VIC or Parallel printer
and receive huffer storage,

Convenient plug-in jacks for all connections.

Single board design contains TU & ROM software that
does not require external power.

Full one-year warranty.

WRU, UNshift On Space, Word wrap-around, Test-—
“Quick Brown Fox” & "RYRY” in ROM. Break bufier,
Random Code generator, Handkey input, Real-time:z
clock, sturdy metal cover and more,

AIR-1 for VIC-20 or C-64 $199 (with AMTOR
$279). Microlog Corporation, 18713 Mooney Drive, ..
Caithersburg, MD 2087¢  Tel: 301-258-84060

MICROLOG

INNOVATORS IN DIGITAL COMMUNICATION

Note; VIC-20 is a trademark of Commodore Electronics, Ltd.
Cupyright © 1484 Microlog Corporation

June '1934.
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Attention
Moonbouncers

and Satellite Communications Enthusiasts

Introducing New Ultra High
Performance Antennas
from KLM Electronics, Inc.

KLM Electronics is fueling the Moonbounce and Oscar 10
revolution with Antenna Equipment that delivers truly
Qut-of-This-World performance.

For the Moonbouncer, our New 2M-16LBX is designed
to be the highest gain 2 meter antenna available on the mar-
ket today by more than a full db, making the 2M-16LBX an
outstanding performer as a single antenna or in Moon-
bounce (EME) arrays.

The New 432-30LBX follows the same pattern as the
2M-16LBX, and soon will become the industry’s standard
of comparison.

Featuring straight forward construction, and an innova-
tive tapered boom that greatly reduces windload and adds
strength and durability. Virtually unbreakable, insulated,
3/16" rod parasitic elements are anchored through the boom
to insure years of trouble-free performance.

For the satellite enthusiasts, the 2M-22C high gain 2
meter, circular polarized antenna, features the same rugged
construction and total flexibility as our very popular
IM-14C with a 2db increase in gain.

Four or more 2M-22Cs make an excellent array for
Moonbounce (EME) by eliminating Faraday fading.

Fiberglass/aluminum stacking frames are available as
well as 2 and 4 port power dividers and phasing harnesses
to optimize the performance of these type arrays.

Watch for our new elevation drive system coming soon.

e

432-30LBX
BANDWIDTH ... oiicoirnrcrarnnrrsarsriesnesnas 430-440 MHz
*¥GAIN ........... et tatarriaiaseriaiaiaeensaaniren

BEAMWIDTH .......cciovvirrmravarrsrciarans (E) 19°, (H) 20°
FEED IMP ... v viivtnanrrarcscisaninanrnsacass 50 ohms unbal.
BALUN v iueearrrnrecscsnsassssnarsnssnivisrrne included
BOOMLENGTH .....covvvvusvssnririosararasinss 21 f 1lin.
FiB......... earararees FiS. oo ciivnnn e
WO ittt trerresttaracaranantosacrararansatinensne 1.5:1
WINDLOAD . ... .eeremeererninesrinienvenes 1.71 sq. . (max.)
TURNING RADIUS .10 veisicraranrireanrainsansess 12 ft. 4 in,
Y R T3 T e P 9 ibs

110 05T

2M-22C

BANDWIDTH ......... araeaaa IR . 144148 MHz
¥GAIN .........le Ceereairaeraraaiaranan ereraseanen

BEAMWIDTH .....coiivinnnnrasisnasnnsnnes o A(E) 3P, (H) 32°

FEED IMP...... e rirerrmrresiiaazaneanta v ... 50 ohms unbal.

BALUN .....civiitisiiareresssasiannens Vataean (2} 4:1 coaxial

19 ft. 1 in. (tapered)
................................................. 1.5:1
................................. 1.85 sq. ft. max.
ELLIPTICITY ... oicievnrinracsnennscnnnnns .. £ 1.5 dB max,
LTRCULARITY SWITCHER ......v0uvavnran vera. 83 incinded
WT (b5.) .vvriiiinininneansiianinsnnen Veresizaae . 11 lbs,

2M-16LBX
BANDWIDTH ......... b arireserareaiacnraTy . {44-146 MHz
EGAIN . cove v veresiiicacnnns i riraraereoena (144 MHz)

BEAMWIDTH .......... hearartrresassucaranen {E) 26°, (H) 29"
FEEDIMP............... i iiuerrareeaariaes . 50 ohms unbal.
BALUN ......iviiiiicrnnanes cearieranen 4:1 coa:ual, 2 KWPEP
BOOM LENGTH ..... ataseesvererearaas 28 ft. 1 in. (tapered)
VOWER ..ttt crrinn i ersatntnssasassvancnsansbansavannse b 1.5:1
WINDLOAD ...... i () 1.75 sq. ft. (V) 2.4 sq. ft. max.
W1l (bs.) .......... hsasasareraresvecarrTessrsusasrrry 1) Ths.
TURNING RADIUS ....... et iremirrrrsaisrnaes 15%. 5in.

See the complete line of KLM antennas and equipment at
your local dealer, or write for our catalog.

% To provide & mare accurate and consistant gain figure, performance of this KLM
antennz has been carefuliy messured and correlated in accordance with National
Buraau of Standards Note #B88. This gain figure may appear somewhat conservative
when compared with othars commenly found in conventional Industry literature and
based on oider, less exacting rating methods,

electronics, Inc.
P.O. Box 816
Morgan Hill, CA 95037




Ham MasterTapes brings the best
possible personalized Ham Radio
license preparation right into your own
living room. If you, a friend or famiy
member wants the best help available to
get past the FCC test hurdle, it’s
available now in Beta or VHS home
video format.

Larry Horne, N2NY brings his 33
years of Ham Radio teaching experience
right to your home. Each of the 26 video
lessons has close-up detaills of com-
ponents and systems along with superb
graphic drawings. Each lesson has
important points superimposed over the
action and reviewed at the end of each
section. This makes note-taking a snap!
Miss something? Didn't get it the first
time? Just back up the tape and run it
again or freeze-frame it for detailed
close-up study!

Larry’s classroom is a real ham shack.
Lee, a 13-year-old boy, and Virginia are
led through the learning process. The
questions that they ask are the ones
Larry knows you would ask if you were
there in person. You soon feel like you're
part of an ideal small class.

The topics covered will not only get
you through the Novice test— General
class theory is covered also. By the time
vou get your Novice license, you will be
able to upgrade to General or
Technician!

Larry’s technique of involving the
viewer with the demonstrations makes

the most difficult topics easy to un-
derstand. Understanding—not mere
memorization—is what makes Ham
MasterTapes so effective. When you
study the 700 possible FCC questions,
the answers will be obvious.

Larry doesn’t stop with just test-
passing. All the proper techniques of
operating practices and courtesy are
demonstrated. The instruction manual
for that new rigwon'’t be a mystery! Larry
becomes your own personal instructor
to help you on that first set-up and
contact!

The Ham MasterTapes series is
produced in one of New York City’s top
commercial studios. Not only is the
production crew made up of real
professionals but many of them are also
licensed amateurs. Everybody puts in
obvious extra effort to make the
production a classic.

The 6-hour course is available on three
2-hour Beta I or VHS-SP cartridges for
$199.95, for individual ,home or nonprofit
Ham Club use. (High schools or colleges
must order our Scholastic licensed
version, $499.95 for Beta or VHS and
$750 for 3/4” U-matic.)

To order, call or write Larry Horne,
N2ZNY at Ham MasterTapes, 136 East
31st Street, New York NY 10016. Phone
212-685-7844 or 673-0680. MasterCard
and Visa accepted. New York state
residents add appropriate sales tax.

136 East 3lst Street
New York, New York i0016
(212} 68B5-7844 « 373-0680

SOME:OF THE
TGOPICS

COVEREDZINCLUDE :

AWMPL MPUNE MODOLATION
POTHLE SIDERAND
SINGLE S0 nrHAND
FREQUENCY MODULATION
FHASE MODULATION
4IDEEANDS

BAN'DH IDTH LIMITS

DEVI’.&TION

l RFHUENCY TRANSLATION
ANTENNAS AND FEFDLINFS
YAGI ANTENNAS

JDAD ANTENNAS
POLART 741 1ON

FREUPOINT TMPEDANCE
BALF-WAVY DIPOLE
WUARTER=-WAVE “TPTINAL
PADLATION PATTERNS
DERECTIVITYD
HAAJOR TOBESIE.
CHARACTFRISTIC THMPEDANCE

CTANDING WAVES
ACPTENUATION .
ANTENNA-FEEDING MISMNATCH
STHTRON L

bl BYGRS T

QGG ING REQUIRFMENTS
COMER LIMITATION
TGNTROL 0P FEQUIREMENTS
wed—T REPOHTING SYSTEM
TELEGRAPHY SPEED
TERO=HEATING HIGNAL
TRANSMITTER TUNE~UR
TFLEGRAPHY ABHREVTATIONS
“ADTN WAVE FROPACGATION
THY WAVE AW LK]p
ZHULND WAVE™""

HARMINTC [NTERFERENCE
SRR RFADINGS

LIFNALS aN0. EMISKIONS
HALKNAVE

Y CLICKG-CHIRPS

ATV RV
DPERATING CUURTESY

211LES AND WEGULATIONS
SHERATTNG PROCEDIMES
RANIO WAVE PROPAGATION
AMATEIIR HADIO PRACTICE
LLECTRICAY PRINCIPLES
CTRCNIYT COMPAONFNTS
FRACTICAL VIRCOITS
SEGNALS AND EMISSIONS
EALIN WAVE BROPAGATION

FHERGENCY COMMUNICATIONS
TRANSMITTER POWER LIMITS
STATION-(D REQUIREMENTS

THIRD-BPARTY PARTIUIPATION
FREQUENCY RANDS
SELECTTON OF FREQUENCIES
B HUDELS |

FROHIBTTER F'F'AI“PIL):'.S
HAH OTELERHONY

=ADLD TELEFRINTING
REPEATERS

VoK THANSMITTER CONTROT.
HREAK=IN TELEGHAPHY
AMNTENNA GFIFI\F"A’I‘IGN

Hl’;ENF'Y-?‘!?"'F HRILLS
LONDSPHERLIC LAYERS VinEmF
MAXTMIM LISEALE FREQUENCY
TUNOSPHERDTS DISTURBANCES
SINSPOTS

BOATTER, QUCTING
LINBwOE =2 FOHT
THOPOSPHERIC BENDING
SAFETY PRECAITYANS
TRAMSHITTER PEXRFURMANCE
PwO-TONE  DEST
HEUTRALIZING AHPLEFLERS
FHHWER MEASUREMENT

RN EQUIPMENT

AR CLLOSCOPES
MLTIMETERS

SIGHAL GENERATORY

HILNAL TRACERS

AUBIQ RECTIFICATION
HEFLECTOMETERS = shi
SPEECH PROCES BORY
ENTENNA=TUNING tiNTTs
H—METERS

WATTMETFRRS

iMPFEDANCE

HESINTANCE

ZEACTANCE

INDUCTANCE

TAPACITANCE ——
IMPEDANCE MATTHING

UHM*S LAW

AMPY AND VOILT3 DIVIDERS
FOWER CALCULATIONS
AERTES AND PARALLEL

b LL;TERS




Su".'. e H"rotectlon plus D

3-stage 20007amp
: automatic

At your Alpha Delta dealer. Or in U.5., order dlrect addmg
$4 for postage/handling to check ar money orger. Master- -
Card and Visa accepted. Ohio residents ddd Sales Tax. Sorry,”
no C.0.D. s, (Appmxlmate ghipping wt.: 4-1/2 Ibs. each. = -
Approximate size, MACC 1w 2 3/‘4" X 2~3M" MACC- 4;

T2 w234 X

Ny } .

cmumcmons NC

current solut;ons to current pmbiem.s '

VIDEOSCAN 1000 - HIGH RESOLUTION 8TV

Qnee you soe ur piciure,
youp wan't sattle for anything lesst

1 amateur standard [ “and
receives sharp pictures with up to 16 tmes better resolution
than earlier umits. Cormpatible with exisung $8TV plus high
resolution mades. Thres scan ratas, optional ¢ali sign and much
more. Easy to use, Amataur, phane line TV, surveillance, teie-
ronterencing, ete, Free “‘How To Get Srarted In 5TV,

Kit: VS-K $495.00 Wired: VE-F $695.00 Shipping: $8.00

MHecnocraft

P, 0. Box

Best Picture at the Best Price - From $405.00

Corporation

CODX % STAR ~ PRICED FROM $129.00
More Features Par Dollar Than Anything Else!

Copies code "2 Improves
from your i your code
raceiverl . spesd toal

Ideal for novices, SWLs and seasoned amateurs. Buslt-in enxle-
practice osciilator and speaker, Capies Morse, HTTY and ASCILL
targe LEDs, Easy to connect and operate, Automatic speed
tracking. Excellant digitnifanaleq fittering, 12VDC or T20VAC
with AL adapter prowided, Compact. 2lbs. Connect somputer
{like VIC201/printer with aptional AST1 autput port,

Kit: CS-K $1729.00 Wired: C5.F $169.00 Shipping: $5.00
ASCI Part Hit CSIK $49.95  Wirsd: CS-IF $89.95

Call or write for FREE brochures. Factory Diregt

~ WE'RE AS NEAR AS YOUR PHONE!

Telephone: (414) 241-8144

§13Q, Thiensville, Wisconsin %3092

12 0Sk

for participation of at least & months, so Join up. New
Jetsay hams ?ut togather with Jerse‘y hams durl ng tha
week of April NJDX Assn. sperit a week thers, and
we hope you got a chance to work thosa Joiseyites trom
the lsle of Jersay. The FCC has named Metroplax as the
Voluntesr Exaniiner Goordinator for the Second call
district. Wa nead Elenta of voluntears to serve undar this
wmmlﬁea ao S sand in your voiunleer list !o
Kl CWA North Jersey o ?1
avery nlce day at l.aa April ath. lI be ookln
forward 1o sorng P in 0 T, feilows! Trl-Qoun: R
reports & naw meetin f incallon st the Franklin State

in Scotch Pialns NJ, They mest every Manday s join
them. spoke on hoise bridges and antenna
matching On Aprll 16th thay had a Show gnd Tell ax-
aibiting home-braw pwduct by membem of the club —
and yas “home-brawing' " aiill axists. Apologies for the
absanca of last month s Station Activities report it ot

ter rey

qo art, as q0me was Iiu.ted ungdar PSHR
fslluwsY U MUST GET HEPORTS IN ON TIME, with the
SIXTH ot tha month is mx deadllne]l Trafflr.: KB2HN 39
N2XJ 325, % 144, \W2B

WaxD 57, KD23E 52 EP 44, KAZOIW 23
W2CC 22, KC2YG 21 szKazﬁ W2UH 20! (Feb)) W2VY
459, (Jan.) K25E 10

MIDWEST DIVISION

IOWA: M, Bob McCafiray, KICY — SEC: WAIVWY, STM.

KARX. BM: KAIIR, ACC: \AH?BQAM The 343 Club at Sloux
Gity has baen selected to host tha 1984 ARAL lowe State
Gonvantion. Watch for mota details on QUR convantion.
'wish to thank Hurnboldt and Ft. Dodrge for their hospitali-
z during my recent visits, Tower ordinance rasoivad in

Itoona owing to the efforts of concemed hams, FMAR!
i3 vary close to being a 100% club; any more? Welcome
toour newest affiilated club, the Cantral lowa Tach Sm:la
g & CIT8). lowa City ass|sted with Rivertest 10K ru
VNPT aasimeu wit the SIWer Gloves, and DSM assist aiat

with Drake Heiags arade and Marathon, The Burlingtan
club has cantributed ARRL bookshelf 1o ublic libr
good idea Hope to hear averyona out on teld Bray.

sure to send me & radlogram lor those extra 100 pulnts
l hope o be an the wmning statlon, WﬂRPKIﬁ[ﬂA}, 80 let's

6: scores if you think vou haw chance.
WD FQDn now NEBR; KAKIQP to Ganerai WBDUFA to
Adv.; KOB to Extra. Nice uolng to UIEF
F reg. UTG QTC Seas.
75M Phone 2970 18302330 M
TLCN 560 oeao.'moo My 38 a?,
1N 12 0100 ‘F 49 21
ITEN 3970 n m 18 4
Trafflc. wnm-'wa 281, KoG WSS 110, WEYLS 104
NGER 81, KADOAH 47, wamwns WOHTP 38, WBBJFF
mzﬁoali:: KBKS.(?; 13::3 KﬁTFT aﬁmncwwgwm1mmf§r—'zg'
4, Ke2Q 3, WDRFOY 2. Wme oSk 2.

I{ANSAS. §M Hnbart M. Summars KﬂBh::I(F —

Nat dess, QNI QIC r.
KSEN a1 1187 ] FRC
KPN 22 432 2 WBFR
KWN 31 812 638 ABLBE
KMWN 31 B77 an3 WARDLBB
GSTN 3 7284 110 AR

5 %2 BBZEN

QK55S 14

Recaived bullatins th[a month from ank thn 1ollowmg

clubs: Boein? Employ @ Bear Facts) Pltta u

wm [¢] Know SRC G{QRZ)J Ceniral ﬁ

ichita ARC (Grounded ayhawk ARC [M wasr

s, and the Kansas DX Newslstter. Eithar the
rns.n 1 sthl reading a few and ha.sn't dellversd |ham

~t¢ut or for some reason your SM has been drop) ?e

he malling. Ityourclublssuesamonlhlgbullet pleasa

sae that I and I\xour newly appeinted Publi¢ Information

Oftficer, Kl your mailing list. KS was_wel|

represented at the Dlvislon Canvention at Keame¥ NE and

2180 a1 the PHD hamiest In KG, M0. | hopa you all put the

KS State Gonventlon at Sallng the Yirst waekand n June

on your calendar, Congrats to KCeHF tarb inted
on yAss: lrector \‘or|! hc Dlvislon Tr ﬂic‘ \ﬂaf?!g& 197,
ACHE 15 WEHI 110,
WEOYH ax ?%, & 58 WPGMT 83
ngl;ﬂ‘le‘l.’) WBRBO N@BBD 11 KDNM 1’2 KBGSG 11,
MISSOURI SM Ben Smith, KOPCK — The PHD of Kan-

as City began a rainlnq net ah Apnlgin the greater Kan-
sas cny araa. Itigon2 kHz, Mon, Wed. and Fri. at
2100 jocal tima. Plans call for code pra.c:ice on the net
frsguenE‘)l starting in June. WEBBROQ wi Ibe nat manager
NEEVYC elns:i thellalson to MTTH and MON. The nat
will be known pe the amateurs in the Kansas
City area will support hs nnt 1984 club officera for the
Marcon ARG are: W | pras.; Wi
secyltreas. NOEVC has tacalved an Ob a.p ointmant
Severe weather during the month of March was the cause
of actlvation tor ARES groups In ditferant parts ot the
utate, Savere thundarstorms in central, south and eastam
Missouri activated many storm nets. An ice storm in the
graater Kansas City area gave an opportunity to provide
public service to their community. Many ¢lub generators
were put to use for emergency powar. Amaleurs in can-
tral Missouri were asked to Assist the CAP with com-
munications during tha search of a downed alrcraft, The
Jefferson Barracks AHC amatsur auction was well attend-
ad a?aln this year, They are making pians For their 25th
on next year. Many club activities are coming up this

sumrner' =enid ma feports so we can use them in the
Missoud Section News. We wan? to hear fram clubs and
individuals beth.

Nat Soss. QNI QTG Magr.

MON 62 449 244 RES)

MOSSB ey | 924  d8 KT5Y

H BN 22 482 34 KoDsSQ

MEQW 32 6848 31 KADSQ

RHARN 29 400 7 KARBKR
LARESN 5 45 3 WHRRHC

IFM 4 35 2 WIKNF

LOZAN 4 i2¢ 1 WORTL.

GMEN -E- 108 i KAPGK

SAHN 49 0 ENW

Tratflc: was GSS,N AIEO 202, KTSY 18?, KigS| 183, KBPCK
107, WAOAU Def 101, WASYJR 101, KABM T4,
ﬁg%u e wwmub'as Ksansqsz, S 28, K20NP 25,

NEBHASKA SM, Raynolds Davis, KEGND — Congrats to
WERUSW, new pres. of the Mic-Way ARG in Kearngy. New
ARRL ap&?m ments inciude KOBOG, YHE Awards
POCK KBIFE are new Oticial Bullatln Stl.-

BHGEOM and KCAGF are new Officlal
CQbservars, On the nat side, AGAN Is calling a net forfoiks
who opergle motorgycle mobile nightly at near 3967
kHz. Hon't torget the Nobraska Nuvice Net at 0200Z noar



In 1978 we created the first micro-
processor based repeater and here is its
successor the incomparabls MARK 4CR.
Of course it has autodial and tail mes-
sages, after all we invented those
features. Sure it has autopatch, reverse
patch and puilt-in [D. But hold on -- jt
also has Message Master ™ real speech
and receiver voting. Its all new receiver
puts 7 large helical resonators up front
for extremely high dynamic range. Yes,
MARK 4CR is the next generation!

 Unlimited voocabulary speech messages in yaur own voice

& Hundreds of tone access functions, many with time-of-day setting
e All vital parameters can be set remotely by tone access

e Two phone lines_and dozens of input/ output control fines

¢ 4 channel receiver voting plus full linking capability

® Bus structured design for easy hardware/ software axpansion o
¢ “'Overload proot” receiver with 7 large helical resonators

¢ Ourfamous MCS squelch, often called the best in the husiness, is
now even better with automatic fast/slow switching

MICRO CONTROL SPECIALTIES

23 Elm Park, Groveland, MA 01834

{617} 372-3442

L BAND TRAP

THE AUTEK “QRM ELIMINATOR”

AL
VE

will never know this is o Hi-Power ALL

Also re-
TICAL ANTENNAS ! | = Model QF-1A
in computer
FULL 144th WAVE ~ All Bands| Auto- CW/RTTY For SSB & CW
matic Selection with proven Hi=Q Traps. copy!
3 Models=ALL self supporting - Ground $73 00 {Includes AC
or roof mount. HEAVY Double wall L] supply}
seamless Aluminum lgwer gection - HI
STRENGTH FIBERGLASE TUBING
OVER -ALL. NO WOBBLY, LUMPY
TRAPS - NO UNSIGHTLY CLAMPS 115 VAC supply bul-  Auxiliary Nolch re- Four main filter Continuously vari. Continuously varl-
1“?,«?“ -Tsﬂmﬁm ;‘Iin illl idﬂ‘le vﬂ.\' up in. Filter by.paased jects 8010 11,000 Hz! modes lor any GRM  sbis main gelactivity ablo main fraquency.
"~ Traps en Inside. oAU ean 3 55
use It in a1 ft. sq. Backyardl  Neighbors when off. Caovers signals other situation. {tc an incredible 20 {250 to 2500 H2)

notches ¢an't touch. HzY)

Direction DX Antenna.  FOR APART-

ENTS, ROW HOUSES, MOBILE
HOMES - CONDOS  etc. whers min -
fmum  space and neat appearence is
MAMDATORY! Instant “Drive In" ground
mount {included), Lze with or without
radials {included) {All angle raot mount =
Extra) COMPLETELY PRETUNED -
NO ADJUSTMENTS NEEDED EVER!
NO TUNER NEEDED Over Al Bands
(except 80 meter - 400 K&) SWR 1-1

AUTEK picneered the ACTIVE AUDIO FILTER back in
1672 Taday, we're shil the etigineering leader. Qur new ¢F-
14 is the latest axample. It's INFINITELY VARIABLE. You
vary selectivity 100:1 and fraquency over the entire usable
audio range. This lets you reject whistles with dual notches
(to 0 4B), or reject 588 hiss and splatter with a tully ad-
[ustabla lowpass plus aux. notch, Imagine what the NAR-
ROWEST CW FILTER MADE will due ta QRM! HP rejects
low frequencies. Shirts excesd 80 dB, 1 watt speaker amp.

Builtin 115 VAC supply, 6V x5x2% Two-tone Jrey styling.

Even latest rigs include only a fraction of the QF-1A
selectivity. et it hooks up in minutes to ANY rig-Yaesuy,
Kenwaood, Drake, Swan, Atlas, Tempo, Heath, Collins, Ten-
Tee, pte Just piug it inso your phong jack and cannect spkr.
or pRones to the output Join the thousands of owners whe
now hear stations they couldn't oopy without a QE-1A! It
reajly works! If it can't pull him aut, nothing can,=

te 2-1 at Band edges, Stnd, 50239 con-
necter - 50 ohm for any length RG58U
- BGBU fecdline. Matches ALL MAKES
TRANSCEIVERS. 2000 Watt PEP,
Input power, Shipped - PREPAID IN
USA.  Assembies [n 10 min. using only
screwdriver. WEATHERPROOF]

No.-AVTB0-10 5 Band 25'6" $1T9.95
No.- AVT40-10 4 Band 189" $129.95
No.« AVT20-10 3 Band 114" %9995

SEND FULL PRICE FOR PP DEL IN
USA (Canada is $10.00 extra for post-
age, cletical, Customs etc. or order using
VISA, MASTER CARD or AMER-
ICAN  EXPRESS. Give Number
a2nd Ex date. Ph1.308-236-5333
SAM-6PM weekdays. We ship in 2-3
days . Prices  will increase, so
order NOW AND SAVE., Al
Antennes Guaranteed for 1 year
=10 day money back trai. if re-
turned in new conditan. Free Inf,
WESTERN ELECTRONICS

Dept, AG-6 Kearney Ne, 68847

WORLDS RECORD KEYER. OVER 4880 DX QSO’S IN 2 DAYS!

ofutek Wesearch

ODESSA; FLORIDA 31556 » (313) 920-4349

Probably the most popular “professional” contest keyer
In use, yet most cwners are casual CW oparators ar nov-
ices. After a few minutes, vou'll see how memory revolu-
tionizes your CW operation? Just start sending and record
your CQ, name, QTH, ets. in seconds, 1024 bits stores
about 100 characters (letters, numbers), Playback at any
speed, Dot/dash memories, triggered clogk, repeat, com:
bine, § to 60+ WPM, built-In monitor and 115 VAG supply.
Works with any paddle. Sit back and relax whilé your MK-1
calls GQ dnd handies standard exchanges!

Optianal memary expander (ME-1) expands any MK-1 to
400 characters. ME-1 factory instalied $35. Owner in-
stalied, oniy $25. Add mars memery now or later!

NO LONG DELAYS. WE SHIP 95% OF
ORDERS FROM STOCK

We sell only factory direct, No deater markup in gur price.
Qrder with check, M.0., VISA, MC. We pay shipping in 48
states, Add 5% tax in Fla. Add $3 to Canada, Hi.;,ai. Add
318 each elsewhere. {Shipped air))

Model MK-1 Keyer $104.50

BOX 302 DEPY J




BUTTERNUT
ELECTRONICS
COMPANY . -

405 EAST MARKET ST.

BUTTERNUT ELECTRONICS

Model HFE6V -Completely
automatic  bandswitching
80 through 10 plus 30
meters. Qutperforms all
4- and BH-band “trap”
verticals of comparable
size, Thousands in use
worldwide since Decem-
ber '81! 180 meter option
available now; retrofit kits
for remaining WARC bands
coming soon. Height: 26
ft/7.8 meters; guying not
required in most instal-
lations.

Model 2MCV “Trombone” ™
—omnidirectional collinear
gain vertical for 2 meters
having the same gain as
“double-5/8 A" types, but
the patented “trombone”
phasing section allows the
radiator to remain unbroken
by insulators for maximum
strength in high winds. No
coils “plumber's delight”
construction and adjustable
gamma match for complete
D.C. grounding and {owest
possible SWR. Height: 9.8
{t/2.98 meters.

Model 2MCV-5
,-N‘\JM “Super-Trombone” ™
rﬂﬁ“‘iﬁ— Same advanced
a0 features  as  the

basic 2MCV but a
full wavelength taller with
additional “*Trombone™™
phasing section for add-
itional gain. Height: 15.75
it/4.8 meters.

All BUTTERNUT ANTEN-
NAS use stainless steel
hardware and are guaran-
teed for a full year. For
further information on
these and other BUTTER-
NUT products write for our
FREE CATALOG!

LOCKHART, TX 78644

BG G

Py

Reqular
$249.95
SALE PRICE

$209.50

ALS0 ASK ABOUT

Encomm, vaesu and
all ham itams

_1 14 1114 £5

SONY

1-800-527-2156 Ask FOR HAM DEPARTMENT

31 BAND ICF2002

DIGITAL KEY TOUCH SHORTWAVE
AM, FM, MW, SSB/CW BROADCASTS
» Ten station/memory presets
® Automatic scan
e Built-in guartz clock
e Switchable 12 hour/24 hour ciock

plus $5.60 shipping U.8.A. ® Muli-function liquid

crystal display (LCD}

eeal clectronic center, inc. £z

ROSS AT CENTRAL EXPHESSWAY; DALLAS, TX 75201

3737 kHz. The “NNN" has a good group of regulars & a
constant 8 wpm speed. The Nebraska Section Bullstin is
gent via HTTY at 60 wpm & 18 repeatad in 110 baud ASCIHI
at 12:15 Gentral Saturday aftemoons, Geod info oh sec-
tion actiyities & lata ARRL & FUC news. We naad marm

into
local VHF nats, Have azgood month. Traffic: WBBTEalx 172

WOKK 122, KEDKM 112, KAGBGE 53, WABSCE 35, ReIXY
28 WONIK 28 KAQFEW 25 WBHOP 18, WADDXY 14,
KEGND 14, NebG KABBOC 10, WABPBOK_ 10

M 11, \
KABBWM 10, WARPCC 10, KASEL! B, WPRAM 8, WEGMG
5, KAROOM 3, WBAIWR 1.

NEW ENGLAND DIVISION

CONNECTICUT: SM, Pate Keme, KATKD — SEC: KIWGO,
STM: KTEIC, BM: KakdJ, GORFE KATML, $GL K1AH, PI:
WBSTDA, TC; WIHAD, AGG: N1AZF.

Nat Friﬂ. Local Time QTG NM

GN ) 190072200 227 328 KIiEIR
GPN 3965  1800M0D00 8n 138 308 KATBHT
NVTN 28/88 2130 a7 329 WAITEMI
WON 78118 2030 137 438 WBIGKY
HTN s 2100 138 278 KAIJAM
iipgrades: Exira -~ WIGMS KAIKA KAIKS KATMN,
Movice - KATLLZ KAILBV, New ECs. Newington

KA1BRD; Goshen KA1LJVN. ‘Welcoma on board to
KATJAN, the new BASON NM. Tnx to K1UQE for ail of his
aiforts in kesplng RASON running smoothly. WING Is
now the firat radic operator In Connecticut to receive
SBWAZ. Aftention all rapeator awnersiclubs: In mid June
an important mesting will be held, under the auspices o
the New Engiand Divison of the ARRL to discuss 2-meter
fraquency coordination. Your InFu: woutld ba appreciated.
Good luck to all in this year's Fiald Day. Section otficials
will be available on all nets to receive bonus lraffic.
Welcome to the Millord Amateur Hptr Assn. ARG on
bacoming our section's fatest aftiliated club. NARL pro-
vided communications for the 51, Patrick's Daﬁ parade in
Hartford. MARL flaa market will be Jung 10 at
High School. The Nutmeq Chaptar of the QWA is now
ferming, Consult W1EFW
Gall changes: KATHGHIKU1O; KA
KA1JGMINTDEH. Happy Father's Day, BPL: WB1GXZ,
(.‘-onxrats ta W4RA on his alaction to the ARRL Presiden-
oy, A reminder; The ARRL. has & dual Prlcln structure
reduced membership rates are available ior sanlor
witizens, students and handicapped individuals. If you
renew yoyr membership through an affliiated elub, then
gour tacal organization banefits too. Now is the tims 1o
agin planning tor the Sept. startup of Novica and
upgrade classes. For assigtance contact the ARRL Ha.
for ideas and supplies. Traffic: WB1GXZ 516, WIEFW 42
KI1EIR 180, WATHFE 108, KATJAN 102,_WBQiHH 58 KOTK
B4, KATGWE B2, KATXG 76 72, k .
K1UQE 88, K1AGE 46, W1EDN 43, WiDPR 52, KATKD 31,
K3Z2JJ 13, WATWQG 9, WB3DZD 4.
EASTERN MASSACHUSETTS: SM, Rick BeeEq%(iPAD —
STM: KAIGRS, SEG: W1IAY. ASM: RUHI. ACC: K1AZE,
OOB!%RI & BM: WAGSTO, TC: KATIL, PIO: WATIDA, SGL:

t M%r. Frag. Time (log)Dy QNI QTC
EMRI WAILPM  3.85 1500/2200/DY 380 544
N1EGW  2.95 17300y 200 292
N1BNI 23163 20008y g 217
5 w7
3.945 0330/Sn 74 8
KA1TMI 04/84 22300y 500 447
N 3715 2030/Dy 143 &7
Cl2MN  N1BYS (451645 1930iDy 220 130
M1BBT is back from $ua after the winter crulse of the
Maritima Academy’s training ship. Owing o machanical
?roblems with the sh‘i:fr. he was not able 1o yend 28 much
raffic as anticipated. Good contact was maintained,
nowevar, an trafflc was passed efficiantly. Bulletin
Manager WA4STO reports that his CBBS system is
availabie 24 hours per day with ARRL bulletins, Contact
him tor detalls, State Govemment tiaison K1BCN pro-
vided testimony for our friends in West Mass regarding
Senata Bill 5-1625, This biil will enable the state 16 enter
inta a long term laase with the Northern Berkshire Club
so they can keﬂ) their antenna for the 31/91 rapeajaron
the tower atop Mt. Greylock. A favorable report cut of com-
mittes Is expectad, It s alsa hoped that the same site will
evantually support a packet o digipeatar as wall. STM
KA1GRS (e making all traffic relatad appointmants for the
saclion now and as such should receive directly your
raonthly traffic reports. So efiective Immedlatel¥ | DRS
and NM stations plaass send your reports fo KA1GBS and
we wlll take cate of combining her raport with mine tor
this column. Algonquin club has purchased & 16-foot
trailer as a communications vehicte. Sturdy Memeorial Club
repaﬁng‘for the spring read races (communications that
3). N1DM and AJ1E Jave a talk at tha Middlessx club
about the best way to work the Space Shuttle. Nonwocd
Ciub celebrating another successtul tlee market, 19-79
member KATAFE is naw board membar raglaclnu KIC4W.)
who moved ou} of state, North Shora club is gearing up
in a big way for the Volunteer Examinatlon program.
Barnstable and Faimouth clybs teamed up o provide com-
mynications for the Hyannis Marathon with 17 hams in
attendence, onial ¢lub seems to have ¢otten agrae-
ment from the cable company In Cancord 1p statf off chan-
nels E and K. Sillerica Club had its pnnual banguet, Yraf.
ficr KAIGHS 1756, WA4STO 782 KATEPO 589, N1BGW
574, KA1BBU 347, KATEXJ 199, K1CB 190, N1BHH 167,
N1AJd 166, WATDXT 151, N1BQG 150, WATTBY 143
WEB3FOG 113, K1ABD B4, KIGN B4, KIBZD 62, KATAMA
40, W1ZHC 40, WATFNM 35, K1L G 7, WTXA 4, WATFCD
2 K10GF 1. (Feb.) W1BNS 70,
MAINE: 8M, Cliff Laverly, WIRWG — AGC: KB1IF, BM:
WiJTH. OOIRFI Goord: W1HKX. PIO: KATTS. SEC: KLTLIG,
SGL KINIT. 8TM: AKIW. TC: KQ1L. Builletin Mgr reports
five stna transmitted 12 ARRL bullatina 6F fimes. Alao
sending other into on CW phane &nd RITY. Official Gbs
coord reports apprising 8 stations of discrepancies. He
nesds more QOs. PAWA, Sandy River. Merl aeﬁn?
Prasque Islg, Mid-Coast and Waldo clubs ars maxing Fie i
Day plans. State (iov't Lialson distributed & copy gt Thig
Is Amateur “Ham® Radio to aagh Maina lagislator. Abbott
fost Aug 11: Windsor 'fest Sepl. 8 PSHR: aK1TW WIRWG
WALYNZ N1BJW IéLTIJG WB1GLH
Suss,

Net Checkins  Traffic NM
SeaGull T 27 1080 i78  KIGUP
Pine Tree %3 418 187 AGIGI
WATYNZ
CenMeEmerg ] 206 2 Wiwcl
MePubSvc 4 58 4 RLTIJG
Aroostook 4 89 3 WAITYNZ
5 1 1RWG

RACES 4 B3

Tradtic: AKIW 211, WIRWG 104, NTBLZ 93, N1BJW 87
WEB1GLH 85, WETCBP B3, WHSO i3, WB1BYH 79, WiBMX
69, WA1YNZ iilé KL7IG 31, KATKFG 28, WIWGH 18
WIAHM 15, WIGCE 14, KATETL 13, KA1ENM 8, W1vEH



>~ SUPER PRODUCTS + SUPER WARRANTY

SATISFACGTION
SATISFAGTION

SATISFAGTION

SATISFACTION
SATISFACTION

As founder and president of Amp Supply Co., I guarantee 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 vour
product within 10 days of purchase from Amp Supply Co. We want you to enjoy
Hany Radio with Amp Supply Products.

“TURBO CHARGE YOUR STATION WITH AMP SUPPLY” 73 DENNY K8KXK

-A-1000A 1200 WATT AMPLIFIER

LA-1000A

The LA-1000A 15 a portable kilowatt now covering
180-15 meters. Typical drive requirement is 100 watls
PEP yielding 1200 watts PEP SSB B0 watts CW. The
compact linear uses four 6MJ6 tubes, has & tuned
inputand Q5K built in and comes in an attractive gray-
on-gray finish.

This is a super linear for alt purposes, the LA-1000
excefled during the Heard Island DX pedition with
over 30,000 contacts. The rugged design lends itself
to ¢centinual use during cantests and users are aven
running it on RTTY at 500 watts input.

LA-1000A ........ e $449.50*

AT-1200

The AT-1200 antenna tuner is the perfect comparion

THE NEW NO TUNE — LA-1000-NT
e S | LK500ZA 2.5 KW AMPLIFIER

More contacts, sliminate tune-up time, and jess tune-
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 watls
PEPinput and BOO watt DC input is the power rating of
the LA-1000-NT. As with ail Amp Supply Amplifiers, the
NO TUNE LA-1000 features QSK, full break-in CW,
Computerized CW and Keyboard Operators will love
conversation-like full break-in (QSK) CW,

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-500ZA comes completely
assembled and covers 160-15 melers. Two Eimac
3-500Z triodes in grounded grid ars featured with &

‘ ! dual cooling system, one for the power supply and the
I you desire a compact killowatt amptiiier that nesds other coaling the 3-800's. There's pnly one 2 5 KW

na tuning and you have 4 fransceiver capable of de=  amplifier with & pair of 3-500Z tubes in the world that
livering 100 watts PEP—The LA-1000-NT is the perfect sells for under $900.00.

addition to your radio station!! The Amp Supply LK-5002Z! .
LA-1000NT Mo Tuneup ....... $529.50* 25 KW 8SB PEP Input: 1500 Qutput

L ]
* 1.5 KW Input CW 900 Quitput.
* T KWSSTY, RTTY input: 600 Qutout
+ OSK Full Break-in CW
* Q"Hx 15" Wx 15" D
o 117/234 AC 50/60 Hz
¢ New improved Bridge Power Supply
with Computer Grade Electralvtics
* 1300 Watt Output with Hipersil Transformer

AIM-1™  Major Antanna break throught
The AIM-1 is an antenna impedance matching net-
wark for random, long wire or loap antennas. it pro-
vides continuous caverage from 500 KHz - 30 MHz, is
campletely automatic, no knobs o turn or eoils to tap.
installation is simple; hook on wire antenna, ground,
coax cable to station and balancing module at oppo-
siteend of wire The anitenna is ready for transmisston
from 1.8 - 30 MHz at up to 3KW PEP

* SWH max 21, 1.5:1 average

* wire {engths shauld be 1/2 wave on lowest

tor the LA-1000A ar any amptfier running up to 1200 frequency for maximum efficiency. . lﬁter[cr view of LK-500ZA wﬁh
watts input. Itcovers 1.8t030 MHz. has anantenna se- » inverted V, inverted 1., rombic, random wire or “Peter Dahl” Hipersil Transtormer
fector switch for 3 coax positions and 1 lpng wire or loop antennas LK-500ZA
adline, built in SWR i d meter, 4 7 yp; -
ia%il?;eu% feeicliljr‘\e. anda m ,I? IIIII b’rfdlgle ;;18 ;n; gi Al ||J| :ueatherproof ® 2 year warranty$139 co* Wired and Tested .. ... e .. $889.00"
- - o = ; ................ : ........ " 1500 wa“ output
*
BL-15009:1 5KW Balun .......... s20.50+  gih 130 ;':g't‘“;_,‘f”rg";'};’a“f‘f“"“°" $149.50° 11/ Mode with Hipersil Transtormer . $1099.50*
SAS-1 Sloper Antenna System 30, 40, 80, 160 MEters . ... ..vvus. . «rv $ 99.50% Amp Supp[ ly Co..:
ARX-1 33 Self-supporting Vertical Antenna .........ccvvennnnn.., $ 89.50* 2071 MIDWAY DRIVE p—
APC-1 Phasing Control System for verticals or dipoles .. ... ...... .. $109.50¢ m | MIDWAY DX |m
A-132-8 Bhielder Balanced feed line SKWPEP ............... $.24 per foot i :

*POSTPAID CONTINENTAL USA,

GOMPLETE PARTS INVENTORY—INCLUDING PARTS FOR ANY AMPLIFIER OR TUNER—SEND FOR A CATALOG TODAY.

TWINSBURG. OHIO 44087
216—425-2010  TLX 980131 WDMR




ASTRON RS-20A
20 AMP ICS

ONLY
$89.95

ALSO AVAILABLE —
You can't build them
for these prices:

RS-12A . 12 AmMp ICS .....§ 6995
RS-42M . .w/Meter
R5-425...w/Speaker

RS-20A ..20 Amp ICS

RS-20M ..w/Meter.........

RS-20S ... w/Speaker

VS-20M _.w/Var. V & amps

R5-35A ..35 Amp ICS

RS-35M ..w/Meters

VS-35M .. w/Var. V & amps 17995
RS-50A . .50 Amp ICS 199.95
RS-50M ..w/Melers 22995
VS-50M . .w/var. V & amps  259.95

HYGAIN'S POPULAR
HG 5288 TOWER!

* All steel construction

* Hol dipped gaivanized

* Comes with base and rotor plate
& Height: 82 . Windload: 9.5 sq. ft.

. Completely self-supporting: no guy |

wires required
suggested Retail $1095

SALE PRICE
$949.95

with free shipping anywhere in the
Continental U.S.

g
' e LN

REPEATER DIRECTORY

It you use repeaters . . .. you will
need the latest copy of the ARRL
REPEATER DIRECTORY. For your
operating convenience repeaters
are listed by frequency and by state.
Available at your local ARRL dealer
or order direct from Headquarters.

1934 Edition - $2.00

5 copies or more, $1.75 each

MOBILE

4 BAND

10M

i

WIA0KM -
MEMORIAL

This antenna is a tribute to
silent key Henry Kampe,
WA0KM, who was respon-
sible for urging the manu-
facturer to produce it and
for field testing it before

production.
$66.75

Flus $3
Shipping & Handling

15M

All elements, except 40
which is turable, are fac-
tory tuned to the center of
the phone bands; 2:1 SWR
to band edges.

The performance of this
antennais a fitting tribute
to one of the finest opera-
tors who ever lived. You
won't be disappointed!
Ask your dealer or arder
direct,

H.G. YanVaizah Go.
1140 Hickory Trail
Downers Grove, IL 60515
312/852-0472

B, WIBME 7, KA1ENL 8, W10TQ 4, WIKX 3.
NEW HAMPSH!HE SM, Robert C. Mltchell WiNH
ETM: W1TN, SEC: Opan. NMs: NINH RITM KK1E. Bon't
gaége%fslhe Charlotte VT hamfest Aug 11 &11§.B£mherst
o
WATHXH, reas. Phonapatah capabliity sdded 1o AMhersh
repeatet, The Varrnont at will eheldatwmﬁ\r in July.
Contact KATHSW of the new 4H ARC [n Manchester. Thay
naad parts, equipment or anything to halp youngstars ?at
wtarted in Amateur Radio. Evaryone e Loy thelongawai
summer, iraffic: KK1E 303, WAIYZ
W1TN 187, KITM 132, AKIE 82, N1A .
E1YMH 81 W1FYR 45, K1PQ0V4’5 WICUE 41 W1ALE A2,

RHODE ISLAND: SM, Gordon F. Pox.
W1EOF, TG: AB1D. NM: WA10SL RIEM ]
N1BEE, SGL: K1IDA. WATOSL re nrtaforRlEMZMTN 5683,

ts.
it was a well done, KATK M?_ r%ada BPL third month
in & row and witl soon recelve 1ha BPIL Medallion, Newport
Co, ARG holdln%auctiun May 7th at Seamans Church In-
atityte, WIEQF has been ap| nlntad 1o YCG and will fun
traffic from PAN to EAN gam ic to Fastern). rrafflc
TEQF 1121, KATKML 838, WAICRY T7, 1IEK &
A1C$0 43, K1A0S 16,
VERMONT: 5M, Reed Garfield, WB1ABQ — Hi gang! Win-
ners in VT QS0 Party are W2DMGH ml.l!tlv% 1BRT
3|n le. Graai]ob done by tha CVARG Fieni
1KRV'g July 21 ar 2&: 3¢ atart plarmlng a.nd will kse
Eou postad. As vou should all know by npw, KD1R wi
o new SM etfeltive 1 July Thanka to ail for our sy
rt during my term. Nets; ViN (NTSIG SBRI
1!542!11! VEMTN 31 90!58 GMN 2TH10/31, VPN 4858,
Canrjar 277450131 GVEMN 5:4 v@ F‘;\;im‘um) Trat
fic: KDTR 110, N1ARI 1 11‘35 1KRV 73, N1COB
&7, WB1ABQ 48, W1 OA
WESTERN MASSACHUS ETTS SM, Don Hanay, KA
STM: WILID, TC: KATJJM, QO/RFL: NIGM, PIO: RO,
SEC: WB1HIH, Creativity abound,s In K‘ISE whosa daalgn
was selected {for S5C togo. Congrats, HCHA has dec‘
to retira frorm W1-QSL ureau sp onaorah; as of July 1.
All our thanks and appreclatlon to HCRA, the untiring
sortars, and espacially to KATGVG, all of whom have for-
warded those precious cards to us for almost 18 years.,
NoBARG and UMass handled comms for cross-cauniry
ski race up Graylock; rumeor has [t that someona went u
on a skimobile though. NoBARG Flea Market on June
{IMass even busier with tratiic, as WiPUO named NM for
WMTN/c3, PSHR: WBTHIH W1PLO W1JHA W1KK K1JH8
KATEKQ KATT, Trafﬁc W1P!.l0 269, WiJHAA 248'KW;1L}IG

148, KATT 82, WIKK 78, K1JHG 65, WA1YYW 81, K1
4 "WE1HIH 48, WA1 b 23 KATEKQ 17, KRIR 15,
121;]3 13& WISJV 12, KAV 11, W1JP 8, WB1FSV &,

NORTHWESTERN DIVISlO
ALASKA: SM, David W, Stevans,
SEG: KL7QS, BPIO: NLTCP, O(J.lFlFlI AL?FL. E‘:on rms to the
Alaska D¥ Assn. for their planning and trip to ePribIlof
islands. Hopefu!l the Pribllof Islands will 2oon have their
DXGE status. KLIOW has bean appointed as an Emergan-
oy Goordinator tor the Wasilla area. WBTSFO is the adsis-
tant EG. TthIlE beconductlng an AHES net on 146.25/65
at 2100 koc Sunday hanks gees to WABAXO for Ker-
boshing HB 520 and $B 504 maant ta lllegalize ™, . .othar
telacommunlcatlons sarvices,” al cwarth siationa
EE??:TT us from a neodless nntl-a.ntenna blll Traftic:
IDAHO: &M, Lem Allan, WTJMH — SEG: KDTHZ, STM:

WIGHT, Plé WB?‘PFQ DEC {North}q KITWZ, DEG (8
WATLVX. DEC (SEx W. Club News: Pocatelio ARG
neets ind Wed eaah manth at 7 PM, Talkin on_56/06,
Bolsa ARC meets Srd Tua each month at 7 P.M. Talk-In
an 34!94 Paogie and Things: W7KZL has moved to Girants
Pass XG & XYL wslted in Hawail. WAWY KCTUN
én.o.ne went trailering o CA & NV, WA7RUT back
trom wsntar sta¥o NV THPH has new rotorcycle,

GH & CA with new house fralier and
Bwpgé and vIsHed swapfast, clubs, hams and rolatives.
as new icom 740,
Fre Tlme Sass. QNI QTG

F HM 2938 M. Dy a1 2184 40
jdaho CD 3980 810 A M. M-F 22 B 17
IMN 3635 M. M-F 22 247 B8
Saction Actlvities: SM and SEC met with Bureau of
Disaster Sarvices to sat up operational and or anlzational
priorlties. SEC met with them to cqordln ‘] hﬂwag
dlstncta, GD, ARES to work together. S
ataff mastlngi a Mlitnn i-raewater bwa WTQGH
WTJIE WZIMH WIVSE m ad AHC rnaetlng
and dlscugsed VEC pfogr and uc‘l‘%at mattera
Traffic: WIGHT 1 qu
MONTANA: SM, Les Balyea, N?AIK SEG 7LR.
KFTR, DOME: KS7U. AGC: WBTTW PIO WA?GQO

SGL: WYIMK, ASM A TO: KOPP. BM NP rades
rapc:rted last April are: Extra — KTKCR N?EO 51yrs
old); to Adv — N7DYM N7EOL; to Tech —

veltowstone ARC is making plans for a Montan

Party this October. Congra!a goas to the Gallatin AHC: !or
becoming an ARRL Spa ervics Club., WBTUTJ held
the second annual Nothers Day Picnic 4t her homa in
Sidney lest month with a gocd tum out. KB7T is Bozeman
put on & Earth-Moo F.ar:h damonstration tor a group fram
29 far away as Blllings DX note, W7LRA recently worked
and got a G5L card from BY1PK. The Lowsr Yetiowatons
ARC had 2 takers for the first-time ARRL membershlE
drive. Bath these amateurs got 5 bucks off thelr naw ARR

membarships, but WATGVT of LYARG gotl certlticales in
the membershlp referal program, so the $5 was not lost.
ESHR: KETR

Net  Sess. QNI QTG Mgr.
IMN 22 247 8 WEJM
MIN 31 1560 é 39 KBTSE

MSN 4 PP
Tratfic: KFTR 78§, WBTWVD 52, NTAIK 40, KDTJZ 8.
OHEGON SM Willlam Shrader,quU — BTM; WIVBE.
SEC: NTCPA, PIO; KC?Y bC:L TKSK WB?WT
BFI; A 00 pl& 8}\
KATSQB KA?SQC KA?’SQD ?’SQE KATSQF KA?S

T5FT KATSAG KA?SEI, a}l new Novicas and K7

{;\dvanced KATM chosen as “Firemen of tha

ear” in McMinnvIIle KATNPN was wlnnar in the OTVARG

January “Rusty Key' nite with KATRNS as tha top Movice
seoraer, KSTP got 4odaolnts as the only Oregon entry in
the Penns?lvania NYEYS is & naw mempbaer in
the Socigfy of Wireless Plonears. New officers in the
Flamath Basin ARG are KDTAD, prog., W|
v.p.; KTTDX, secy.; WNED, trens. WB7RQOG was awarded



KE MN75
ANTENNA TUNER

The Drake MN75 matching network will optimize your system performance with a
surprising range of features and flexibility. From 1.8 to 30MHz., the MN75 matches -
balanced lines, coaxial lines, or random wires. (Optional B-1000 balun required for
bailanced lines.) RF output and VSWR readings are available at the push of a
button. The rugged MN75 is rated at 200 watts continuous duty and features
antenna switching as well as bypass capability. Get maximum power to your
antenna system with the Drake MN75.

" DRAKE SP75
SPEECH PROCESSOR

The Drake SP75 Speech
Processor packs the punch it
takes to be heard! The SP75 is an
RF type speech processor
designed to give your signal that
needed boost when the going
gets tough. Connect the SP75
between your microphone and
your Drake TR7 or TRS — that's
all! Front panel switching gives
you a bypass option as well as
phone patch or tape player input.
Special muting circuitry even
allows you to operate VOX while
using the SP75. The clipping level
is adjustable and the LED
indicator shows the proper audio
input level.

DRAKE CW75
ELECTRONIC KEYER

A no-nonsense Keyer for the '80's:
the Drake CW75. Smooth iambic:
keying (grid block or direct} is at
your fingertips with either a
squeeze key, semi-automatic
“bug’, or straight key. 5 to 50
WPM capability with front panel
speed control. Built-in side tone
monitor with volume control,
Operates from an external 7 to 14
volt supply or a nine volt optional
intermal battery.

=] DRAKE |

" DRAKE P75
PHONE PATCH

Use your station to its fullest! The::=
Drake P75 Phone Patch puts you
on the front lines of amateur radio
public service. With the P75, your-—
station can be that vital link
between the remote location and -
the folks back home. The P75 is a=
hybrid patch for use with the

Drake 7-line or other transmitter/
receivar combinations. Features
such as in/out switching and
adjustable RX/TX levet controls
make the P75 Phone Patch the
choice you can count on.

R.L. Drake Company » 540 Richard Street « Miamisburg, Ohio 45342 « USA « Phone (513)866-2421 » Telex: 288-017-

& COPYRIGHT 1984 R.l.. DRAKE GOMPANY
June 1984~ 117



1C-02AT
[CAICOoM|\ < aaaT

New 3 watt full-featured 2M, and ,,

440MHz handheids! Scannmg, 5 3

410 memories and
programmable subaudible
tones are just ¢ lew of the
MANY features of these ferrific
new radios. AND THEY ARE
COMPATIBLE WITH ALL ICOM HT
ACCESSORIES!

IC-2AT2MHT . ......... $219.95
IC-3AT 220MHz HT... ... $239.95
IC-4AT 440MHZ HT. .....$239.95 =

Computer Patch m Interface.

For computerized RITY and

CW operdtion. Cdill for details.
Suggested Refail $199.95

Call for YOUR Low Price!

Save even more on package with MBA
text for VIC20 or Commodore 4.

TS 4308,

Now o genergf go@;
receiver/h sceiver
at an off d e Ideal
for m : n and

Retan $899.95
f Low, Low Price!

KENWOOD

TR 7950

45 Watls! Multi-Featured.
Kenwood's Most Popular 2
Meter FM Rig.
Avdilable at
Reduced Price!

ICOM HANDHELD
ACCESSORIES
BC-35Drop In-Charger ........... $69.00
BP-2 425mA 7.2V NICADBatt. ....... 39.50
BP-3 250mA 8.4V NICAD Batt. ....... 29.50
BP-4 Alkaline Battery Case . ... .. ... 12.50
BP-5 425mA 10.8VEBaftery .......... .49.50
BP-7 425mA 13.2V NICAD Batt. . ......47.00
BP-8 800mA 8.4V NICAD Batt, . .. 6250
HM-9SpeckerMic................. .34.50
CP-4 Cigarette Lighter Cord . ........ 2.50
DCADCOPPAcK. ......vavvessis 17.50
Leother CaseforIC-2AT,........... 34.95
HS10HeadsetforHTs .............. 19.50
H540A VOX Unit for IC-02A & Hdst, .. 19.50
HS410B PTT Switch Box for Headset ... 19.50

~ s’

Y&E@@J F1-757GX

This new Yaesu HF
Transceiver has everything!

® General Coverage Receiver
® Ful] Break and CW Filter

# Builkin Keyer & much maore!
® Includes microphone

Suggested Retail $859.95
SPECIAL LOW PRICE!!!

TS5 9305

Kenwood's Bestl The BX'ers and
contester's choice. Avdilable
with Automatic Antenna Tuner.

Call for YOUR Price'

I(ENWOOD
TR 2500

Full Featured
2M Handheld

ST-2 Base Stand ......... $89.95
MS-1 Mobile Stand ....... 4295
PB-25H Heavy Dutly Baft. ...39.95
LH-2 Leather Case ........ 3795
SMC25 Speaker Mic ... ... 3495
TU-1 Sub Audible ......... 34.95

DC-25 13.8VDC Adapier...19.95



g€ receiver, 146
scanning

ghe of the most
gh performance rigs

1C-27A

ICOM does it again! A 25 watt
full-featured 2 meter radio that's ..
only 4%" high and 5%"” wide

ggested Relail $999.95  and ifs gof 32 buiin PL"
----- requencies!
IC" 745 To ) o cl?cl:lv:ol;r\ig?n Suggested Refail $369.95

Call for YOUR Low Price!

O
he best filter in the industry is
fandard with this state-of-the-

IC-474A

2 meter all mode with manynew  All mode, 430 - 450MHz

: fea*ures. coverage. Features not
irt high performance rig. . p
’oicegsynfhesizer and 18 key IC-271A Sug. Ret. $699.95 previously available.
ontrol unit now available. IC-271H Sug. Ret. $899.95 Suggested Retail $799.95
YJUR LOWEST PRICE EVER! Caill for Your Price! Cail for Low, Low Price!
it e S e e e e o e S RS S i )

HYGAIN'S POPULAR
HG 5285 TOWER!

® All steel censtruction

* Hot dipped galvanized

* Comes with base and roter plate

* Height: 52 ft. Windload: 9.5 sq. f.

& Completely self-supporting: no guy wires
required

Suggested Refail $1095
: SALE PRICE
i $949.95

i\ with free shipping anywhere in the Continental LS.
: R i e e SRy

[F31coM]

1C-740

high performance fransceiver at an
NBELIEVABLE PRICE! Includes hand mic
1d installed internal power supply!

CALLFORYOUR
CLOSE-OUT PRICE!

50 available — FL52 CW filter for only $49.95
en purchased with 1C-740.




an ARRAL Certificata ot Marit for an outstanding #oh as EG
for Jackson Co. and ag & Q&aater operater for ARES
system In So, Qragon. WBYRAQG is also chaimman for com-
munlcat]uns jor khe Pe_i_u' Blassom Festival and Run. A very
hiwarty CONGRATU NS to alll! Tha Pacific Maritima
Nei will ceﬂalnl;‘: miss WATGMF who passed on unexpsc-
antly, H ‘y anw[,aam dedi¢ated to wurkin]gi
with the Pnc[flc Mar ners WTJIE an
({Idaho SM) visited So, Oyagon. Cnde practice by WBTRPJ
an 3600 kAz Tuas and Friday at 8 prn logal time. Klamath
Falls pienic on July 6 7 and 8 don't miss this one, QSN
trattic Q N1610, QTC 812, Trafiic: E 684, WTZB 292,
RXTW 2 ?wzeu K7OVK 138, KTGV N L 78
v\’rs 57, KVTF 51, N7BGW 44, WYILNE 39,
KAmDse RTDAN i3, KTTDX 4.

Third ARRL
Amateur Radio

WASHINGTON: SM Joe Wlnter WATRWK — &TM:
- KIGXZ, SEG: WellH, PIO/SGL: WICKZ. ALGC: KIRS.
QOIRF bo?rd KB c BM KDIG; TC: KA.
Net -raﬂ. Time (Z) NI T Soss
WA 397 0200 M7 251 @
: WSN 3590 0245/0545 @14 S48 62
PEIS 14533 o1aomsau 180 03 &2
NTN ag70 2000 1089 &7 &1

EWTN 146,04  Q130/0630 64 70 5%2

WSS 3045 230 771 45
Field Day Is here, June 23 & 24! Hapa you are ready
not better hurry! See you on ihe air. oilce for tha
Wanatchee HF & the Northwestem Div, n the samy
waeekand Juna 1-3. Okana an |nt 1 HFJuI 28129 AUGUST
NW country Cousins 3-5, OH gtwaukPaﬁr({
Tacoma arntalr 1112, PLu | Picnlc 15th In Po
Angeles. SEFT. Walla Walla H Milton Fraewatar,
AH I. Board chrecled Gen. Mgr to si n FCC agresmant
recoup VEGegensea Exams by Labor Day looks good.
F!agister with AR LHq and get yourV
Hoeing EARS and some local clubs gl
approved 7th call area VEG. BEARS mbr WA?F! X\gBavu
K@?Hg(mm ﬁnagellular IEIM}LDDN E ht f [ hNo l
are headin g ean ms vice
RS & RFENZ Gongrais. DI

Conference

This booklet contains papers presented at the “Packet” Conference
held in Trenton during April, 1884,

CONTENTS Page

o . . . 1 course taught by d h

Networking Considerations for the Amateur Packet Network” .. 1 Mamg'%dﬁoff??ﬁﬁﬁgoﬁ'ﬁ ;gfuuﬂngg}g'mﬂ;@rgggg;

w ’ K paditions to the Laccad!
The Eastnet Network Controller” ....... R, Y Reln&Ken'nedec wera [un ve amom {558 hoips

: : uefersinssin i gar gl el e
HF Packets: Modems and Gateways” .............. A ibxm, Jacyitigas. KABNVO fram NEA B qavelpro rem
. i ” S e cosawiin WA Blihaas
Eastnet: An East Coast Packet Radio Network™........ . 8 party &t 8. 54 s'“’%?"&“s%‘”' oy %equémm,e

made

“ i : ion” G Mal by Bh I vH 358

The Racing Problem: A Packet Solution™ ................... 12 Gaplial Mall Hob! é'hm&woflﬂ |amu gagmmms Das 458

said more monitors are needed for WX spotter %ystem In
ME Wash.Spokane Pad. Ams. 1984 officers K E a29.;
KOG, v, I-P WRTVSZ, sacyltraans. of WINB ?ER,
ireas, of K7LRD js WB7JFH. N7BHB rp :he l.Icon
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5015 hoax, 5o/ nu tmhﬁ]iltnavebeenfe all KHE
AHBFG; WHBA Saevanteen Maui AREs
nembers provlded pubtlc gafety communications for tha
Maui Marathon an March 4, a] 5KW enerator now
functional after help from KH d KHEDXG.
allowed 168 QSThnesI Help me fill tham Trattic: KHGHIJ
] H 36, KHERG 32,

9, KHBH

SACRAM MENTQ VALLEY: SM, Ron Menat, NBAUB — BTM:
KYBO0. 5GL: WBEWFG, OO/R RFL: WBSTNG, SEC: WBazUD,
5TM is salkinﬂ all thoge intereste%in helanging to SV
health and weltare trafflc team. O Coordlnator is
laaking for volunteers to serve as 0Os., Cont&ct gach by
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WORLD WIDE AMATEUR RADIO SINCE 1950 212-925-7000

York
.' KITTY SAYS: WE ARE NOW OPENT7DAYSAWEEK. B
. Saturday & Sunday 9 to 6 PM

s Monday-Friday 9 to 6:3¢ PM Thurs. to 8 PM
Come to Barry's for the best buys in town,

: For Orders Only Please Call: 800-221-2683

E21CoM]
ICRTIA, IC-7510A, IC745,IC-27A , IG-37A
IC47A, IC-271AM, IC-2KL, IC-471A, IC-290H,

We are your FLAGSHIP

STORE for the 1984 ARRL

¢ National Convention. Join
1 Us.

st
FT-ONE, FT-880,FT-77, FT-230R FT-757GX
FT-726R, FT-290R, FRG-7700, FT-203R

YAESU  ICOM Land-Mobils HIT GES-Simplex Autopateh 51054 Will Patch FM
FT-208R IC2AT Midtand Transceiver To Your Telephone, Great. For
FT.708R  IC3AT  Wilson Mini-Com Il Telephone Gails From Mabile To Base. Simple

o ‘ Yaesu FTC-2203, FT-4703 To Use - $310.95,
RO, oo mat TomoeT, T S SR e e
TS 4308, 500, . i, g e
7850, TW-4000A.

Kenwood Service/ Repair.

ROCKWELL/COLLINS
‘ KWM-380 ONV Safety
IVoComiMirage/Daiwa  Delts-in stock

Tokyo Hy-Power
Amglif:!;?s & Large inventory of S
5/85\HT Gain Saxton Wire& Cable

Antennas IN STOCK

|

SANTEC
ST-222/UP

ST-142/1LP
ST-4421UpP
NEW IMPROVED

" MURCH Model ITTR Models
i 900, 9408, 941C, & 95

C ter | '
omputer Interfaces Repeaters in Stock: UT2000B

.: . o stacked: MFJ'122,4 Yaesu FTR-2410, Wilson HAM MasterTapes
‘ , AEA CP-1, Kantronics [COM IC-RP 3010 (440 MHz) Beta or VHS Tapes
ICROLOG-AIR 1 in stock  Big Ham Clock/Ham Tags  |COM IC-RP 1210 (1.2 GHz) Spectrum ‘

KANTRONICS DIGITAL
Fisld Day 2, Minl-Reader, C°m’[’"f'en?"“fr”§‘:A:fe"“a FREQUENCY |
Interface II, software ventory in Stock! COUNTER

Tri .
and code T;:’p:‘ . ROBOT 450C-800C-1200C Mode! TR-1000
A

P P 0-600 MHz
35002 Color Mod Kits Digimax Model

Long-range Wireless
§72B, 6JS6C

. T
"1 12BY7A & ino::z::ne for eaport

4-400A BENCHER PADDLES &

Vibroplex Keys In Stock!!
New TEN-TEC

BIRD

AEA 144 MHz | 'Wattmeters &

ﬁs“éi:; quEEIGCtronlcs corp. For the best buys in town call:

Your one source for all Radio Equipment! ) Los Precios Mas Bajos en Nueva

Satellite Receiver ESR-24, THETA
S000E & 500, EARTH SATELLITE J§
__STATION ESS- 250 i

AEA 440 MHz Elements : " 2591 HT, Corsair In Stock will be ,ﬂi';,‘:,:':t;',',;c, St
ANTENNAS InStock ™ - DENTRON IS BACK IN STOCK! te you FREE of shipping cost.

H

MAIL ALL ORDERS TO BARRY ELECTRONICS CORP., 512 BROADWAY, NEW YORK CITY, NY 10012

' 'e LARGEST STOCKING HAM DEALER
New York City 8 COMPLETE REPAIR LAB ON PREMISES

We Btoci: AEA, ARRL, Alpha, Ameco, Antenna Spaciallé& Astatic,
Astron, B& K, B & W, Bencher, Bird, Butternut, CDE, , Gollins,

go;'nmunicalions snpeic. Cnngecﬁorsk%:gve(imra}.lﬂ,' Cg_bic (SuEln), Cushclflaii},

" aiwa, igimax, Drake a), Eimac, Encomrn, Heil-

‘“Aqui Se Habla Espanol Sound, Henrxa Hustler (Namroni’cs. Hlal-Ggin, Icom, KLM, Kantronics,

BARRY INTERNATIONAL TELEX 12-7670 han:len, iMcN (E&Ilwa),P PldFJ. JﬁF’ProJ"gtg, gligj-i’mlicn,clkiligﬁgﬁ.

ewironic e Viking, Palomar, U adio Amateur Ca 4

:;0!: TiﬁdDEf A?AIVE:I (l),h:ﬂ USED EQUIPMENT ORDER LINE Robot, Ro:'kwgll Coliigs, Saxton, Shure, Swan, Telex, Tempo, Ten-Tec,

¥ rﬁﬂsg;} il aal‘g 9 A . to &:30 P.M. CALL Tokyo Hi Power, Trionyx TUBES, W2AU, Waber, Wilson, Yaesu Ham and

Saturday & Sunday 8 A.M. o & P.M. {Frae parking) Commercial Radios, Vocom, Vibroplex, Curtls, Tri-Ex, Wacom Duplexers,

Paid parking lot across the strest anylims. 800-221.2683 ge:«la[atars, Phelps Dodge, Fanon Intercoms, Scanners, Crystals , Radic
AUTHORIZED DISTS. MCKAY DYMEK FOR ublications.

SHORTWAVE ANTENNAS & REGEIVERS. WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS

_ IRTILEX-“Spring St. Station™ DEALER INQUIRIES INVITED. PHONE IN YOUR ORDER & BE REIMBURSED.

Subways: D o St Statlon” COMMERCIAL RADIOS stocked & sarviced on premises,
Bus: Broadway o w’s’:'r'in";"’s:““’“ Amateur Radlo & Computer Courses Given On Our Premises, Call
Path—gth St/6th Ave. Station. Export Orders Shipped Immediately. TELEX 12-7670
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‘ TS-9308
| Yop of the Line HF Transceiver

T5-930S wiAntenna Tuner List $1799
T8-9308 wio Antenna Tuner List $1599

* General Coverage Receiver

: » Superior Dynamic Range

4+ all Solid State—28 VDC Final

§  *QSKCw

* QOptionat Automatic
Antenna Tuner

» [al VFO wi Memories

* Dual Mode Noise Blanker

= RF Speech Processor

* Buiit-n AC Power Supply

* MUGH, MUCH MCRE

CALL FOR SPECIAL SALE PRICES!

TS-4308

 Most Advanced, Compact
HF Transceiver List $899.95

CALL FOR SPECIAL SALE PRICE!

» Gzeneral Coverage Heceiver i
« LISBILSB/CW/IAM/Optional FM |
» 10Hz Dual Step Digital VFO  §
* Eight Memorlas

wilithium Back-up
* Memory and Band Scan
« |F Shift—Noteh Filter
* Speech Processor
» Narrow/wide Filter Selection
= |F Shift
= Full Selaction of

Cptions Available

TS-8305—75-5305 160- 10 Meter HF Transceivers

= Ali Solid State Exgept « RF Speech Processor

= Adjustable Noise Blanker

» Fuli Selection of Optional
Urystal Filters

Turing (T5-830) » Built-ln AC Power Supply
 |& Shift

T5-830-5 List $549.95 TS-530S List $739.95
CALL FOR SPECIAL SALE PRICES!

12 s

T5-1308E Compact 80-10 Meter Transgeiver

* All Solid State « Noise Blanker

= 100W Output * Narrow SSB/CW
* IF Shift Fllter Qption

+ Speach Processor

TS-130SE List $629.95
CALL FOR SPECIAL SALE PRICES!

TL-922A Linsar Amplifier

* {60-15 Meters « Ciompatible with all
« KW PEP Input Power Kenwood Transceivers
» Pair of Rugged 3-500Z and Many Others
Tubes Included » Builtln 110V-220 VAC
Fower Supply

TL-922A List $1220.95
CALL FOR SPECIAL SALE PRICES!

TR-7950/7930

Large LGD Readout * Automatic Otfset

21 Multi-Function Memory  « Buitt-In Encoder

Lithium Back-up = Memory or Band Scan

* 45 Watts (TR-7950) = MUCH, MUCH MOREL
25 Walts (TR-7930)

TR-7950 List $389.95 TR-7930 List $359.95

CALL FOR SPECIAL SALE PRICES!

e Anm

TM-201AITM-401A 2m/70cm FM Transceiver
* 25W Quiput (TM-201A] « (3aA8 FET Front End
12W Qutput {TM-401A} = Tone Encoderiiic
» {Jltra Compact + BandiMemory Scan

» Dual VEO—5 Memortes
TM-201A List $369.95 TM-401A List $369.95

CALL FOR SPECIAL SALE PRICES!

TR-9130 2 Motar All-Mode Transceivar

= 250 Qutput—All Medes » Dual VFO

» Six Memories—with » Hi-Lo Fower Switch
Hattery Back-up » High Perfarmance

» Memary angd Band Scan Noise Blanker

TR-9130 List $529.95

CALL FOR SPECIAL SALE PRICES

TR-2500 2.5WI300 mW
{Switchable} 2 Meter
Handheid Transceiver
&mall Size— Small Price—
Big Performance!
+ L.CD Readout
» Ten Mamories

siLithium Back-usp
s Band and Mem¢iy Scan
» Built:ln Sub-tone Encoder
+ Builtdn 16 Kay

Autopatch Encoder
+ Slide Lock Battery Pack

TR-2500 List Price $329.95
CALL FOR SPECIAL SALE PRICES
-2500 Options:

57-2 Base Charger $89.85
MS-1 Mobile Charger $42.85

BH-2A Belt Hook $4.95
PR-25H Heavy-Duty

VB-2530 25W Amplifier $99.85  Battery Pack $39.85
BT.1 Battery Case $11.95 0G-25% 13.8YDC Power
SMC-25 Speaker Mic $34.95 Adlapter $19.95

L.H-2 Deluxa Leather Case $37.95

FA-3 Telescoping Antenna $14.95

All TR-2500 Accessories in Stock

or immediate Shipment!

TR-3500 Also in Stock at Sale Prices—Call!

* Dual VFQ
* (iaAs FET Front End
» 16 Koy Up/Down Mic

* Big LCD Readout
* J5W Cutput —Both Rands
» j Memaries wiScan

and Back-up
VS-1 Voice Synthesizer and Other Accessories in
stock~~CALL FOR SPECIAL PRICES!

R-2000 Receiver
R-600—R-1008--R-2000 Receivers in Stock!
CALL FOR SPECIAL SALE PRICES—SAVE $%

TS-780 2miT0cm !
Dual Band—Al| Mode
Transceiver
* Dual VFO = Rand 5can
» 10W Qutput + 10 Memoties
s VOX * Memary $can
= Noise Blanker * AC Power Supely
TS-780 List $999.95

CALL FOR SPECIAL SALE PRICES!

T75-660 Quad Bander— All-Mode Transceiver
&m, 10m, 12m and 15m

* Dyal VFC » Noise Bianker

» §F Shift * VOX, Narrow Filters,

* 10W Qutput At Supply aid Other

« 4 Memories Accassories Avallahble
TS-660 List $699.95

CALL FOR SPECIAL SALE PRICES!

.................. e,

Mus?equrd

IMPORTANT — Erices shown are suggested by the Manufacturer. You can Save Money with a
Big Texas Towers Discount! Call today for our Special KENWOOD Sale Prices and Save $3554

Div. of Texas RF Distributors Inc. 1108 Summit Ave., Suite 4 e Plano, Texas 750

Telephone
{214) 422-7306

T4

G e e



$ KENWOOD m:]m
NEW 5T142,P
2ZM HT
ICOMIC-761A LIST PRICE $1359 T5-9305 LIST PRICE $1 799 FT-157GX LIST PRICE $826 * 35WHWIIW
CALL FOR SPECIAL SALE PRICE! CALL FOR SPECIAL SALE PRICE! CALL FOR SPECIAL SALE PRICE! * 142149995 MHz =

« LCD Display
* Programmable

PL Option
List 339.95
i SALE $299.95!
ICOM IC.745 LIST PRICE $959 T5-4308 LIST PRICE $899.85 FT.726R LIST PRICE $329 ) ;
CALL FOR SPECIAL SALE PRICE! CALL FOR SPECIAL SALE PRICE! CALL FOR SPECIAL SALE PRICE! ST44uP. .. ... . ... 5258.95
IC02AT gt TR2SC0 25WI300 mW ST222:P ... .o CALLY
NEW 2 METER 3 -
TOP OF THE LINE HT s | aichabie)2Water FT-208R 2M HT ST4424P ... ..., CALL!
. [;:%ﬂ#én Aeadout Small Srizn-—- SmTlI Price— - 1;1?{732;9440 MMz HT
. Big Perfarmance! B z
: Em&ﬁgrgﬂ}ng&m rT‘:)nes * 120 Ao List $319 SANTEC Accesscries
» S-metar Funstion ' E{-’C'::‘:a‘?';‘j%eﬂzk'““,., + LCD Display SM3SpeakesMic. .. ... §34.95
e BN S e Eerier * 10 Memories 5T.LC Leather Case_ ...834.95
* Littuum Memory Backup . Ei;g;gl‘cﬁg‘i“dw 5T-500 NiCad Battery. . $29.95
: ;éfl\;g(a;):;eratloﬂ : » Siide Lock Batlary Pack g:éléII;EF;RICES' STH4QC Base Charg'e’rx 569,95
SUGGESTED LI5T PRICE §349 TR-2500 List Prica $320.95 :
CALL FOR SALE PRICES! GALL FOR SPECIAL SALE PRICES
ACTORY A O DDEALER FOR A AJOR AMA 3 T0 -
I SALE! Kyo o
- H = . - ¥ L -
E?n ALPHA SALE! TEN-TEC | NEW RTTYICW compuTeR| HY-PIWER LABS “% - .
SALE! INTERFACES HL.30Y Reg. 609

HL-82Y 8139958  HL.S0UI . $329.95
HLAGB0V $280.95 HC-200 . . §89.95
HL-20U . . $99.95 HC-2000 $262.95

gm ;gu L{st 3349 gALE $220. 95: h KDK #M2033
OList $299 SALE 529,951 List $339.95 Sale $206.95

o—

‘,M"""M“ "
76PA  $1899! CORSAIR List $1169
Deluxe AC Supply List $189 CWRE850
Both ltems-—Yours for $1169! RITYICW
Model List Sale* All Ten-Tec Accessories in Stock TERMINAL
764 £1985 GALL for Fast Shipment! 4
T6PA §2305 CALL
TBEA $2695 CALL TEN-TEC :
Sr4A 32595 CALL New 2M HT | List 5999 SALE $749.951
78 $3495 CALL Fuft Featured! Other HAL Products On Saie
N . ) List $319 $43 995 a%’irl"%ﬁsﬂ *}‘:gzgg
Sale Prices Too Low To Print— {  Sale $279.95! S e | GeAs GO PORAME RS
CALL & SAVE §3! . > $T5000 a9 | peao.. Ll $25 PEi44.. . . 525 |8
4229 2KW Tuner Kit $189.95! Enumnu 164y ¥s. ;"r;-?gn .. §‘;g§-§§ PB50 .. ..., $25 PBR20... ... 525 5

T
ANRAIEE ampuirier ASTRON POWER SUPPLIES
SALE! Heavy Duty - High (uality - Rugged - Reliable

) ® (put Voilage M- 125 VAC (utput 13 BVOC & a5V
* fully blecltomeally Reguiated — Smv Maxmam Bipple
# Lurrenl Limiing & Crowbar Pratecton Circuils

& M-Siries With Mater—A-Series Without Mesar m CP-1 COMPUTER PATCH

KANTRONICS

[
v The Intertace Reg. $169.95 Sale $129.95
Vol | Goat Remes | TGS ki | e List $239.95 SALE $189.95! The Interface I Reg. $269.95 Sale $239.95
RSdA B 4 5 19 GP1-20 .. . $379 CP164 . ... . 3?19 ppla Aentar VG Hamselt 49
RS 1A [ i (] MP20 $219  MP-B4 . 3219 sofl/Hamtser  $139  Hamtew Vid-ou oy
sg;gi h- ) b VIC-20MBATex!.$79 64 MBAText. $79 VICOAMIN Selt B9 hamisxt Mngsl 64 99
Bre input Outpwt DE  Sale | {RSI0M 1% ;-u 109 All AEA Keyers, Antennas & Accessories Meter 84 Amior Sall 89 ptan Hamsot W
wnp Pwr  Price R&ISA e in 115 In Stock! Apple Hamsafr 39 {RS.AOC Hamseft Bl
feN NN IS0 b S249 | | RSASM B = 145 | e
] WW o La f fy ) JRSbus kg 50 99 .
ves A% %W 24 fena | [ AS5OM i 5 229 " METRON
Tes MW S I0a 3159 1[ . A 10008
YW 1ROW I9A RI4) — = AMPLIFIER
e v AU AR A
A A MF.J 1224 COMPUTER INTERFACE $89.95

Ve W EDW 1A 379 Solid State

R W S o4 028 Noise Bridge, . .. $59.95 1K'W Amplifier
i No 5% v ea girm 20 2KW Qil load, .. . ., $3505
DUMON 440 N 10w WY A Sew 422 KeverlPaddle, . ..., .. .. $89.95 | = No Tuning * 13 8 V)G Qperation
W12t Ramate Cuntra for Mirage Amplie - N A g S01300W Tuner, .. .. .. .. $59.95 | +Hemote Bandswitching Compact
. " . i A
MP.1 nrxct MP.2 Pash Reading Wattmater so ‘ MODELRS-50A | ZLICSU0W Tuner ..o (38925 | » Heavy-Duty Gonstruction o5
et kist Price S895 SALE PRICE §895:

(214) 422-7306
Div. of Texas RF Distributors Inc. 1108 Summit Ave., Suite 4 e Plano, Texas 75074
Monday-Friday @ AM - 5 PM Saturday 9 AM - 1 PM

"
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+ All Solid State

*« SSBICWIAMIRTTY

* FM Option

» Receives .1 - 30MHz

» Dual VFO wi1t Memories
« 12V0IC Operation

« 100% Duty Cycle

* Speech Compressor

s Lithium Memory Backup
* Adjustabie Noise Blanker
= |F Shitt{Passband Tuning

16-745
HEW GENERAL COVERAGE-ALL MODE
tUMPACT HF TRANSCEIVER

LIST PRICE $999—CALL FOR SPECIAL SALE PRICE!

1G-T51-IGOMS" REST!
NEW-HIGH PERFORMANCE-
SSB/CW/AMRTTY /FM TRANSCEIVER-
[;ENERAL COVERAGE RECEIVER

* All Solid State

* High Dynamic Range

» Full QSK Operation

« Receives .1 - 30MHz

» Dual VFO wi16 Memories

« 12VDC Operation or
Optional Internal AC Supply

» 100% Duty Cycle

¢ Speech Gompressar

e Lithlum Memory Backup

* Adjustable Noise Blanker

« |F ShiftfPassband Tuning

LIST PRICE $1399—CALL FOR SPECIAL SALE PRICE!

I5-2KL 500 WATT LINEAR AMPLIFIER

* 160-15mir Coverage

* SSBICWIRTTY Duty Cycie

+ Auto Bandswitching
1C2KLPS Power Supply
strapable 120Vi240VAT Operation

IST PRICE $1795—
ALL FOR SPECIAL SBALE PRICE!

s Broadband Tuning
= 500 Watts Quiput
« Full Final Protection

1£-730 COMPACT 80-10mtr S8B/CW/AM TRANSCEIVER

+ All Salid State
= 100 Watt Qutput
» 1ZVDC Operation

LIST PRICE $828—
CALL FOR SPECIAL SALE PRICE!

= B0 - 10 Metars
= Dual VFQ
* CW Filter Qption

H-78 HF GENERAL COVERAGE RECEIVER
» .1 - J0OMHz Goverage « SSBICWAMIRTTY
» Passband Tuning « FM Option
s Notch Filter » Built-in 120VAG Supply
o« CW Fiiter o 12¥DC Option

LIST PRICE 5T43—
CALL FOR SPECIAL SALE PRICE!

1G-271A 2 Mater All Made Base Transceiver
iG-A714 430-450MHz All Made Base Transceiver

* SSBICWIFMW » 25W Qutput - Zmtrs

» [ual VFO Tuning » 10W Cutput - 430-450MHZ
* 32 Memarigs « Low Noise PLL Design

» Progranrmable Sub-audibie Tenas

« {ZVDC or Ophional 120vVAC Qperation

1G-271A List $899  1C-471A List $79%
FLEASE CALL FOR YOUR SPECIAL PRICE!

1G-290H 2 Meter 25 Wat1 All Mode Mobils '1’ranneivur
1G-490A 4:30-440MHz 10 Walt AR Mode Mohile Transcaiver
1£-560 6 metar 10 Watt Al Moda Mahile Transcaiver

» SSBIGWIFM
* Noise Blanker
« 12¥DC Qperatlon

IC200H List $549  1C490A List S649 10580 List $439
PRICES SHOWN AS LIST—CALL FOR YOUR SPECTAL PRICE!

+ Dal VRO Turing
» Memeories

1G-2587H 25/45W Zmir FM MOBILE TRANSCEIVER
iC-454 10W 440-350 Mtz FM MOBILE TRANSCEIVER

= Green LEL Readout
» 12¥DC Dperation

1622654 List $359  1C-25H Liat 5380  IC-45A List $300
PRICES SHOWN AS LIST—GALL FOR YOUR SPECIAL PRICE]

» Dual VFG Tuning
* 5 Memoaries

WORLD'S MOST POPULAR HT's
PLEASE CALL FOB SALE PRICES!

IC-2AT ZBMETER H.T. List $269.50
IC-3AT 220MHz H.T. List §299.95
1G-4AT 440MHz H.T. List $299.95
PRICES SHOWN AS LIST—

GALL FOR YOUR SPECIAL PRICE!

» 1.5W Output - All Models
» Gomplete wiNicad & Gharger

All Accessories in Stock!

BP2 Battery Pack $39.50
BP3 Battery Pack. ... v aeea. .. 52850
BF4 Battery Case. . e B1250
BPE Battery Pack.. ... ... ceeennnieo- - 54950
BCAD Base Charger... ... ... .. ... .. ¥69.00
oGP Lighter Cord, ..o B080
PEADGGord, .o e e e -2 317.50
HM3 SpeakenMic .

LC10 LeatherCase, . ... .. .

IC-02AT
WEW 2 METER TOP OF THE LINE HT

« Digital LCD Readout

+ Sganning

» Programmable PL Tones
+ Optional 5W Battery

» 3-meter Function

* 10 Memories

« (ftser Storage

« {ithium Memaory Backup

* 13.8V0C Qperationl

» Sealed Case

All These Featuras and Much, Much Maora!

SUGGESTED LIST PRICE $349
CALL FOR SALE PRICES!

PLEASE CALL FOR INFORMATION AND PRICES
0N NEW ACCESSORIES FOR IC-02AT.

IC-BP301D
440 MHz REPEATER

« 10 Watts Quiput

» Micrapracessor
Controtled
CTSS8/DTMFAD'ER

= Bulit-in 120VAG or
12VDE Ogperation

« Crystal Controlled

LIST PRICE $899
CALL FOR YOUR SPECIAL PRICE!
MOUNTING CABINET AVAILABLE—ONLY $248

1G-120
NEW 1200 MHz M Mohile Transcaiver
« 1 Watt Qutput + 1260- 1300 MHz Coverage
= (ireen LED Readout » & Memories
= Pragrammanle Otfset  » Scanring
Ust Price $499—Flaasa Cali For Price and Delivery nforma-
tion on the 1G-120 and AP-1210 Repeater.

IMPORTANT—Prices shown are suggesied by the Manufacturer. You can Save Monay with a
Rig Texas Towers Discount! Call today for our Special ICOM Sale Prices and Save $$§!!

Telephone




FT-ONE

GENERAL COVERAGE—ALL MODE
DELUXE SOLID STATE TRANSCEIVER

Buy Now and Recaive These Accessories Free:

300Hz CW Filter. $FREE  £00Hz CW Filter. $FREE
800Hz OW Filter . $FREE  BKhz AM Flliter, .$FREE
Memory Backup, $FREE  Installation $FREE

List Price $3074, CALL FOR YOUR SPECIAL PRICE!
Quantities Limited — Huyrryl

CAT SYSTEM—Computer Alded Transcelver

* Wide Dynamic Range + Low Noise Front End

* General Coverage * 10Hz Digital Readout

* Ali Mode Transceive—CWISSBIAMIF MIFSK!

* Fuil Break-in CW * AF Speech Pracessor

+ Varigble Bandwidth  «[FShift « APFfNoich

s AC Power Supply * Adjustable Noise Blanker
* 12 Internal Digitai VFO's with Mamorias

* Much, much more—call or write for Info

Computer Interface now I devetopment—
Own Tomorrow's HF Transcelver— Todayt!
Manutacturer's Suggestad List Price $1499
Gall For Your Speclat Price Today!!

FT-757 GX

Compact General-Coverage Transceiver

= General-Coverage » Memary/8and Scan
Recelver * Speech Processor
» USE/LSBICWIAMIFM * CW Filter and CW
= Bual VFOs Keyet included
+ i Memories with
Lithium Backup
* IF ShiH/IF Width * Many, Many Other
Gontrols Features
List Price $829. Call for Speclal Low Texas Towers

Duty Cycle

2 Discount Price and Save $$3%

* 100 Watt Qutput/100%

FT.77
New 80-10mir Compact HF Transceivar

« Digital Readout * Adj Noise Blanker

¢ CWISSB/FM Modes = CW Wide/Narrow

= Optinhal AC Supply, CW Fliter, FM Unit
External VFO, Antenna Tuner Available

List Price $599—Call for Special Low Taxas Towers
Discaunt Price and Save $§

HAVE IR TR VAVATAN)

erare

)
P rusin S &
A if;;ﬂif% K

FT-230R 2mtr FR1

FT-T26R
YHFEIUHF
» 5(-54 Mhz

* 1 Memcries * Two VFO's
* LCD Readout « 25W Out

* Memory or Up/Down Scan

Galt today for Special Discount
Price & Sava $§

Information

All Mode Tri-Band Transcaiver

* 144-148 Mhz
* 10 watts output on all bands
& 430-450 Mh;
=21, 454 28 Mhz

option available sann
flease Call For Price & Delivery

Call today for Special Discount
Price & Save 3%

FRG-7700

All Mode Bigital Communications Receiver .15 to
28.99Mhz—Recelves SSBIAMFM/CW, Builtin 8
Meter, Speaker, Noise Blanker, Tirer, EM Squejch,
AC Supply and Mora!

Manufacturer's List $499—Call today for Your
Special Discount Prica)

ET-208R 2mtr HT. . 3
RF Qut: 300mwi2.5W

FT-708R 440Mhz HT . . . . $319
RF Qut: 200mw/1.0W

* LGDDisplay * {0 Memaoties

* Up/Down and Memaory Scanning

* Complate w/NIcad Battery,
Charger and Rubber Duck ant

Accessorigs Available:

LCC-8 Leather Case

YM24A SpkrMic

ENB-2 Nigad

NC-8 Base Chgr

Call for Special Yassu Discount
Prices!!

IMPORTANT — Prices shown are suggested by the Manufacturer,
You can Save Money with a Big Texas Towers Discount!
Call today for our Special Yaesu Sale Prices and Save 8§ 11

hy-gain)
CRANKUP SALE!

All Models Shipped
Factory Direct—
Freight Paid*!

Check these featuras;

@ All steet construction
® Hot dip galvanized atter
tabrication
& Complete with base and
rotor piate
® Totaily self-supporting—
no guys needed

Sale g
Model Height Load Price 1N
HG37SS 37 1.

HG52SS  52ft.  9sq.th._ ¢ 95o B

HGS4HD 541, 16sg.ft, $1499

HG70HD  70ft.  16sq. i1, $2i99
Masts—Thrust Bearings—
Other Accessoties Available
--Galll Prices Shown Are
Your Total Delivered Frice
In Continental U.S.A.l_

)]
iri-ﬁx

These rugged crankup
towers now available from
Texas Towers! All models
available On Sale for
{remendous savings to you!

To save on freight costs,
all towers are shipped. -
directly from the Tri-Ex
factory to you!

Check these teatures;

® All steet construction

& Hot dip gaivanized after
fabrication

® Complete with base and
rotor plate

® Totally self-supporting—
no guys needed

Sale

Model Height Load - Price
W-36 Wi asq tt, $579

50 mph
WTE1 5141 wasg ft, §959

50 mph
LM-354 54t 16 sq, ft, $1599

B0 mph
LM4700 70ft. 16sq.4t, 52009
iMatorized) &0-mph
Masts— Thrust Bearings —Other
Accessories Available at Sale
Prices—Call!

Div. of Texas RF Distributors inc.
1108 Summit Ave., Suite 4 @ Plano, Texas 75074

Telephone -
(214) 422.7306

June 1984 - 125

9eq ft,- 5 679 I




ﬁ%mwmwwww [ W L e f
s NATIONAL TOWER COMPANY F—
P 0.Bx. 12286 * Shawnee Mission Ks. * 66212 | Vi
' 913-888-8864 !
p Hours 8:30-5:00 M-F - - ¢
¢ INTRODUCING ALL NEW . hu-nai ¢
U-gzin-
¢ ROHN 556G .......$122.00 ¢
PACKAGE SPECIALS ¢
) Comglete line ol 556 accessories avaiable, call for price. ‘D i g ‘Q
256 10" SRCHOR oo . ooens e 390 @ HE52SS orank Up 52 y ¢
254G wodel 3 or 4 topsection .. ... 359,90 Explorer 14 friband 4;
456 10" section e §110,00 heam antenna
B3 ThUS DA gg.gg Ham 1V roter P
“mast, 2''0d, ... . .
BK-40 40° salt supporting |6 sq.it $i64 00 Hih4 crank up H4° 1’
BA-48 48 seif supporting (B sq.1t. £205.00 TH7EX triband beam ¢
@ H%-56 &6 4elt supporting [6 5.1t $276.00 '? 12X \aitwister rotor 0
HBX-45  48° salt supporing [10 sq.it.] 5255.00
EBX-55 56" selt supporting [ 10 sq.11.] . $339.00 HG70 crank up 70 | =iy @'
HOBX-40  40° sult supporting 118 sq.1t.] . . §49.00 THIDX triband beam W T #
HOBX-48 48 seit supporungFl‘w sq.1t . $319.00 T | a028A8 wo sle, 40 | $3 399
EK-2548 48" 246 toldover [Freight Pai}’ C . Bren00t @ - fieter beam Lo @
$ *Prices 10% higher west of Hockies, SHIPPING NOT INCLUDED ﬁzn two meter verhcal Pt {’
CUSHCHAFT AHTENNAS K200 rotor :
9 2?‘23 ; El%n::}]tzT;%agg E;T; T ) &ggggg s) Grank up packayks £ 1 tatal defiverea phice in Gontinentat US
é AT44 7 &10 mhz add on kit lor A4 £69.00 HYGAIN ANTENNAS
A3219 19 Element 2 mtr. ' Boomnes™™ $48.00 # V25 New 2 miv. Vertical .............. §37.00
¢ a8 4 glemant {riband Beam .... $269.00 4 18AVI/WAS BO-10 mir jrap Vertical . ... 9300
ot gmine ma g laws amn e fb
h . . - 7 Elami tiband Beam . . !
@# ARX2B 2 mtr. "Hin%u Ranger™ .. .. $30.00 @ TH3JRS EEIem::lTrihand Beam ... .. 3167.00
@ AHXAROR 480 mhz. Ainge Ranger” ... . £34,00 3958 £xplorer 14-tribander deam . gesa 0
A144-11  {44mhz 11 Element VHEZUHF ... %4400 QD 18HTS Hy-Tower 5011 mir. Vertica L 5395 00 #
$ 314711 11 Element 146148 mhz, Beam ... 34400 @ 1opAs 3K o gha.0 @
§Ain Gimmmwan oo SEL QWA TRl ¢
- ¥ ement 2 mtr. scar . [ . b AElement15mtr. ... . R
AUA4-70T 20 Element 2 mir. “Oscar, . .. 36800 @ 135RAS 5 Element 15 mir “lang Jana”" . $174.00 ¢
2)1 gga }: Elemeng m:r- ;i\?no%ner” [FETT 25{1-% 2RO -mE &80 mt&irap Doubiet.... 549.00 ?
2 [ement 2 mtr *! Bnoime . JN4BAS 4 Elament, 20mtr ... ..
204 17 Element FM “Boomer . $64.00 @ J0sBAS 5 Flement. 20mtr,' Long John™.. ¢
& igﬁéﬂ gglé:emen}?!gur‘ "guamer Sgﬂgﬂg ¢ 2148 14 Element, 2 meter ..., .. ¢
ement *' Bogmer” .. 75 407848 ZEl t ) mir. Beam ...
§ a3 20-15-10 mir. Vertical .- $257.00 @ Hazs % Elamons, He Duag - - ¢
§ 1 it Sl Ry ‘
- Flement 15 mir. * alkar’ . ;
¢ 20-500 4E!em:nl14ml1rz.HFy‘v§kywalker'... h $
¢ HUSTLER ANTENNAS ¢ ¢
4RTV 40-10 mir, Vertical .,......... ... $79.00 4 BC100-pragramable
¢ e 80-10 mir, Vertical ... ... .. $99.00 ¢ hand mﬁd I $239 . ﬁﬂ ¢
¢ ROHN STEEL TOWER ACCESSORIES ¢ B band, 16 channek ¢
¢ s EHS guywlrel:&ggﬂ bs,)- 1000° ... §14B.50 ¢ ' ¢
¢ id EHS quyire(66S0 bs1000"... - SIR 0 ¢ DX1000- shortwave fadio, 10khz-30mhz ... $498 o
?lb%ns T ' BC300-7 band, aircraft, prag. ... e 3348
§ o) TR
Alliance 3110, . $44.00 3250-50 ch, 6 band, prog ......... .
COE-C045-2 [B.5 . 312100 ¢ BG260-16.cR, 8 band, preg ... . 5254
$ S0E Ham Jil?e??gfl"q'l ----- $i3200 % BC21DXL-18 ch,B bandprog . . §209
Hygain S0R30D 25 54,1 546000 $ BC200-16 ch, 8 band, prog . sioo ¢
§ o o 8 SRS )
218 § 6-22| 4080 peril . ... 018 /6-6 ch,crystal nand held ... -
[?-16&6-20{4090%&”!,...‘ gu‘as $ A $
HG8X tini & low (055 loam per #t 017 . . 4
. I 1Y Y #
$ GBU Calumbia Super Flex-526/100" - 450 $120. é *
i B ¢ T ¢
g nidﬂ“ $ 9100- 10 ch, & band. prog. ?;
MX5000- 25-550mhz, 28 ch.,prog........... 5399
$ $179.00 o L
0-6 band, 30 ch,prog,AC/DC .. . $1T
g WORLDWIDE RADID. gpt/EM/LW/SW mode. SSE mode. Z-30-6 band, 30 th,prag, AC/DC ... $178 ¢
$ o mode, picks up morse cnde, 12 stai. memory Z-10-6 band, 13 th,prog, AC/DC . 5148 &
14’ SSDD FLOPPY ¢ Riods b ook g T S
- & band, 10 ch,programable . $
G S g VS S
-pragram hand held ........c........
¢ gu 31. e sl ¢ ¢
in fots o
g $1.49 ea. tn fots of 100 4; ﬁ
¢ o\ MeEy ! ¢
¢ gﬁe F OREy ¢ _
ﬁ“ 5 ¢
@ MD1- Maxell pkg. of ten ... . %20.95 ? g
g MDi-Fuipkg. drten...._... - 51985 , =
@ Type A- Memorex pkg. o-f[tfn PeUDr 1%19.9.2 0 \
it Ik urchase of an! t
Plastic library box $1 with pl y 10 pa EREE SANYD MONITOR
¢ ¢
¢ ! " The MBC 550 ?
¢ MAXON d I SOFT Ny e
¢ @ M PA'“B“'“ Initial 60K drive.g
$ gswu‘;t;;h .E\'ﬁllu ¢ com 128K meinory, ¢
" 8088 CPU,
with hands free g FHEE printer port g
oparation, voice ; g
g aperation, voics ¢ SOFTWARE [0 tunction keys.
@ 1ange up ta V2 mile é rsiuagnit;r I, wlt;rdgtar.d Sanvoe color
Calosiar, Sanyg Basic am e .
¢ MODEL 495 batierieg not included....... s0g5 ¢ My wmmacso  graphics Basic.
m-m&mmrmmmmmm

1s among bast newslatiers we racelye, With spring hers,
be sure your ciub fllas their public sarvica activity reporta
with me and Hg, StiEl net getting my monthiy newslstiers
1o your club? Please lot me know. Bumper Snicker we
likad, “The way soine peoﬁ%e find fauft ‘x’m{d think thara
was & reward " Teaftie: NECVYF 58, WABW.UZ 34, WABERZ
16, NBAUB 15, WBESRQ B, KY&d 7, WABZUD 6.
SAN FRANCISCO: SM, Bob Bmith, NAST — The Haction
Emergency Communicetions Revamp la pro mssing:
Disiriet 1 DEG is KEBGD. District 4 DEC |3 WABKFA.
District 5 DEC |s KESLF. We still need Marin and Sonoma
Co. positions filled: any takers? KSLAN, is cloge to a home
station with the new 54-foot tower and & 204BA stored in
1he vertical position, Does this mean that WESG will need
a new chief op? TX huntg ars bacoming VOGUE In
Sonoma Co, Get your 2METER [ aqunp‘mﬂt In shape
and come and join the fun. Ghack on 146.73 MHz rpir tor
the time and datas. HARC-FWRA had a neat aomputa‘rﬂ}:ro-
ram tor CW with the TRS-80 modals 1, Il & Ill. Write
PGN or WEGGR isﬁou waould like & copy with intar-
tace sirsuits included. NGBLN is home from Mexico and
the ill-fated Clipperton Dx-FeditIon. Best of luck for the
next try, Alot of us were pulling for the Svroul;; and needed
it for the country, Traffic; WBHNL 386, WBIPL 258, WENL
224, NBTP 128 J 89, KKTA 52, KEBLF 33, KY8F 24,
KYdE 21, WeGQR 20.
SAN JOAGUIN VALLEY: SM, Charles McCannelt, WBDPD
- SEG WABYAB. STM: NBAWH. TC: WABEXY, 1984 of-
sicera of CCAC are WEBFWO, pres; WBSZCJ, v.p.
WHBJIT, secy.; WASJII, treas. The club operates 144- and
450-MHz repeaters and meets the rd Monday in Eragno.
Otficars of the Mountain ARC are NGEPJ, pres.; NEJYM,
v.p.; WEJBH, secy.; WBNTK, treas. This new club maets
tha 4th Thursday in Qakhurst. WEEGDG |8 2 Bilent Key.
WABVEC visitad in Fresno, WABZLO is Adyancad.
KBEDVW is Tach, WABVIS s KFBZA. NEHWO |8 KGOBFX.
WEV ls NBKGF. KBBEGGK II?(GI%IEKEJ' KBEDXX
as
and Atlas 210X, WESBE has & FT-/57, KAS
handhald. This s the month for big Field Day scores. Try
to beat the Tulare ARC (WABBAY Score. Got reservations
in for the 1924 Paclfic Division Conventlon in Santa Clara
on Labor Day weekend. Traffic; NBAWH 123, WAGYAB 45,
WESX 16, KEPMG 4, WBDPD 3.
SANTA CLARA VALLEY: 5M, Rod Staffoed, KBBIV —
Waleome to tha new SCV section Technical Goondinator,
KBHLE. He is & longtime amateur In this area and very
tachnically oriented. He will be in charge of the tachnical
saaslons for the upcoming 1984 ARRL Pac. Division Con-
vention fo be held at Marriott Hotel on Labor Day weskend.
One of the dutias for the TG is the collection of names
af speakers on technicaily orisnted Amateur Hadlo sub-
aets. If your club hag recently had a good tachnical
spoaker, lot K8HLE know ahoust It in the evant otherciubs
1 the section are lookm‘%tor a s:?eaker on the same sub-
act or on a ralated one, WDGGZY has assumed the chair-
manship far the upcoming canvantion and i doing a great
{ub of pulling the whole fhing together. Clubs in 1he sec-
jon wera recently sent 2 fortn by ARRL Ha. to completa
o update ARRL records about club officers, meating days,
atc. It your club has not complated that Informiation,
lease do so and forward it tg ARRL Hq., RBBZV, ar
BMEM, the sastion Atfiliated Club Cogrdinator. If your
club has & public sarvice event goln&m it you want to
let the section members knaw about the program at your
upcoming clusb meefing, make the announcement on cne,
or both, of the SCV section nets. 5M KBBZV is the nat con-
irol and rung two soparate nets to cover the entire sec-

tian, They are;

Tuesday ™ ¢ F.M, 146.76 [WEBELQS)
Tuesday 930 P.M. 146.925 ABTO!
Thanks to the efforts of N6IIU and WBSVUL, the Palo Alto

Red Gross now hag a complete HF and VHF station on
the air. P.A. Red Cross racently had an open house 1o
show off the naw sat up; |t is quite Impressive. Be sure
to chack intd the following nets it your Interssted In
smergency communications and emergancy prepared-

nass:

14527 (SPECS g8 P.M. HMen.

14?.7%5 SVECS! 8 g.M. Tus.

145.4 ARES) TPM, - Wed

148,79 S. Cruz/ARES) 7:30 .M, _Mon, .
WES(OTR raports that iie/ou work hlm LOTB] his wife,
WEBFCX, his son, WBGFEH, and daughter, WEBMHA,

then you will receiva a “WA.M." Award, That's “Worked
All Marcers.” Speaking of awards, tha Gabllan ARC will
gend you a “W.A.G.;; cerlificata H you work 20 oF more
Gabilan club members. The certificate even comas with
“ane bulb of fresh, locally g\r/own arlic.” Contact KB6GY
a Valley RS received some nice
words from the Santa Clara Co. Diabetas Soclety for their
annual particlpation in the Bike-a-Thon. SCVH: ug}:vally
handies all communications for the March of Dimas Walki-
2 Thon In San Joss each year, The Sllicon Valley Ernergen-
oy Comm, System recently hald a breakfast altended by
avar 50 amateurs In the central part of Santa Clara Co. The
&,roup was racently revived through the etforts of
BBOML and others and is now a ready and willing pcol
ot amateurs raa;rd‘y to help with communications in an
amargency. WSTYP reports that there is much activity
within the section on 160 meters and that on any avening
¥uu can find about 25-30 regulars arcund 1,995 MHz be-
waen 18 P.M. Most are working AM. WB4WNO Is run.
ning 2 CW training sassion on 144.15 on Mon., Wed. and
Friday avenings af 8 P.M. for those who want o increase
thair ‘code speed. An}fone is walcome to check In.
WEB4WNO can usually & found on 148.76 for further detalls.
WETUW was,rel:entlrﬁresentad wlth & Net Manager cer-
titigate by 8TM WEPHT at aSanta Cruz ARG meeting, He
is the nat manager for the combined Santa Cruz Co, ARG
and ARES net on_146.76 on Man at 7:30 P.M. WBASH
reports that SPECS participated in the Medex held in late
April and it appaars that group will ba involved in handlin
communlcations for the (lymplc events laking place
Siandford Univarsity thls summer.

ROANQKE DIVISION

NORTH CAROLINA: SM, Raa Evarhart, KeSWN — SEC:
ABAW. 5TM: KANLK. BM: KAWW. SGL: AB4W, In this tirst
report, | would Iike to sincerely thank those who sup?oned
me in the M alegtion. To you the membership, this Is
YOUR eolumn so | Took forward to receiving your manthly
reﬁurts and newsletters. | must recalve your reporis by
8th of each month. | welcoms suggestions from you and
look torward 10 clese relations amang the League and the
rnembership. NC State Convantlon/Chariotte Hamiast was
very successful, With statewida repeater linku? more tﬁf-
fic ts balng passad on VHF, with larger QNI fian on HF
nets, thanks to [ots of Techniclans, League affiliaied clubs
will bacome more involved in the new Volunteer Examiner
program. Need more NG Extra Cizgs hams to apply for



=& TW 4000A
'I'S 4308 2M & 440MHz “Dual-Bander

25 watts on both bands.
Now a general coverage

. receiver/ham band trans—
! I
"eé‘r‘,"é’ 22:19332:6'52‘;35;“ ceiver at an affordable Call for YOUR Low Price!

price,
Call for YOUR price!

TR 2500

Full Featured
2M Handheld

ups Brown Paid on
TR 2500

Gen. Cov. Rcvr.
W/memories

Call “TOLL FREE”

Far All Antennas & Accessories

FT-757 ‘ IC'04AT

» Call for YOUR price!

New 3 wat full-featured 2M,

and 440MHz handhelds!

Scanning, 40 memories and

programmabile subaudible

tones are just a few of the
: MANY teatures of these terrific
x i new radios. AND THEY ARE .
Call for Low, Low Price! EER 7 COMPATIBLE WITH ALL ICOM HT [
) ' ACCESSORIES!

- June 19384 - 2T




* 1.8 to 60 Mhz, range.
+ 0-20, 200, 2000 watt scale and SWR.

MACAW
PRM-1

$89 95

Sizo W X e XomD. .
In stock at your dealer or order direct

* Unique follow/hoid reading will
follow peaks or hold max peak for
10 minuies or when released.

* Accuracy + 5% of full scale.

+ Requires 115 VAG for peak opera-
tion. Will function as avg. watimeter
without external power.

CALL TOLL FREE FOR QUOTES

KENWOOD
ICOM

& Hustier M@we HF mm MIRAGE

Includes TS 4305, Hustler Bumper KANTRONICS
! Mount, & Mast,_5-4oow. PE