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

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

This has always been our aim...the most radio for the
least money. Whether you're into amateur
communications. industrial RF power, scientific research,
or commercial communications we have amplifiers to help

you. Two to five-hundred megahertz. Ten to ten-thousand
watts.

We have an amplifier for you.

2K Classic...the culmination of more than {ifteen
vears of developing the 2K series into the world
tamous tine that sets the standards for top
quality HF linears. A true "workhorse”; huiit to
loaf along at full legal power, trouble free, for
yedrs of hard service. Operates on all amateur
hands, 80 through 15 meters {export models
include 10 meters). j
2K Classic “X™...We can't think of any way to
make this magnificent 2000 watt amplifier better,
Rugged...durable...the last amplifier you may
ever nead to buy.

3K Classic...uses the superh Eimac 8877 tube,
Mare than 13db gain, We believe the 3K 10 be the
tinest amateur linear availabie anywhere...the
amplitier of every amateur's dreams.

input for $5B and 1000 watts input for CW,
Because this tubais rated atan unheard of
15dB gan, only about 25 watts drive is
required for full cutput.

2004-A is identical to the, 2002A except
that it is set up for the 430 to 450 MHz
band. This amplifier uses a 1.2 wave strip
line and offers all of the same
specifications as the 2002A.

1002-A A rack mount 2 meter amphtier
with the sarme design as the 2002A, except
using one 8874 tube far 1/2 power
specifications. Rated at 600 waits PEP
2KD Classic...a desk model designed to operate _ o ga:ga: ait:de:r?g}lg;e;tt?hcéozg:}ueol.;fri(;arlri:;
at 2000 watts eftortiessly, using two Eimag 3-5002 2002"‘"‘4‘1 bright new rowork ot our desion as the 20024

dlass envelope triodes. a Pi-L plate circuit and a popula.r 2002: % meter "‘”’19““9,'- Usas thfa g -

rotary silver plated tank coil. We challenge youto "W Eln?ac BCXBOOAT. Irhe RF chassis 1004-A...a rack mount hatf-power version
find a# better desk model for even a thousand USeS@ 1/4 wave length strip line design for  of the 2004A. Covers the 430 to 450 MHz
dollars more extreme reffability. It provides 2000 watts band using a 1/2 wave strip line design.

Henry amateur amplifiers are available trom select dealers throughout the U.$. and are being  We stock these plus rmany ather fine names:

exported to amateurs all gver the world. In addition to our broad line of commercial FCC type  AEA« ARCO v AARL s ASTRON « B A K« B & W « BIRD »
accepted amplitiers we offer special RF power generators for industrial and scientific users, Call  CDE « CONNECT-SYSTEMS « CUSHCRAFT » EIMAC »
or write Ted Shannon or Mary Silva for full information. HAL o HUSTLER « HY-GAIN » ICOM « KENWOOD »
LARSEN « NYE » RCBOT « TEMPQ « VIBROPLEX » YAESL

: =
aﬂgf% 2050 S, Bundy Dr., Los Angeles, CA 90025 (213) 820-1234
5 4B 931 N. Euclid, Ananeim, CA 92801 {714) 772-9200
7 Butler, Missour1 64730 (816) 679-3127

%w« ™ TOLL FREE QRDER NUMBER: {B00) 421-6631 Far all states wxcept Calitornia Calit. residents piease call collect on our reqular numbers
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" For the ultimate in Zﬁmeter
- communications, ICOM -

" presents the IC-271H trans- -
-ceiver witha high dynamic
‘range receiver ahd a 100

. -watt transmitter...And all
‘the advanced functions of
- the latest CPUL. controlled

MIC GAIN-D RT AR

. & S-Meter and Center Meter= -

radios.
IS : Exceptional Standard
Features:

148. 199MHL

& 32 fu!f—fﬁnctron Memones

s 100 Watts, fully adjustable
. of all modes.

® \ariable Tuning Steps, FM
5KHz and 1KHz; 358 IOHZ
SDHz andt H(Hz

 Internal
S 0% | Comstruction

.;ff-- WA X °H 3 125D

i sw:tchabfe preamp, UT-15

*°14 3800 -
. éxpandable forMﬁRSopeta—
tion- ;-

_{encoder is standardj, -
. with lithium Battery backup

. varietyof power supphes f
IC-PS30 systermrpower supply,

- intemat. power supplies

@ High Vls:nmty; D;s;jlay

8 Scanning Systéms Memoyies,
- Modes and Prcgrammab!e N
Band

e JC-HMIZ M:crophorje Wr__

tp/Bown Scan-

Optxonal Features. AGQE_
CTCSS-Bncoder/decoder..
[GEX3I0 vmc&synthes:zer
iC‘SMS tworcable desk mic -
and ICSM6 desk mic. PLUS'E

© See the'IC27IAH]Bnd
other fine ICOM 'equp Ntz

IC-PSIS external or [C-S35:

erwood Drive Suite 307 Dailas,

egufmrons ummng spurious e . ‘2;’1_H15§? .
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A Announces:

A User-Friendly Software Package
Designed For Easy Operation of Morse,
Baudot, ASCI1, and AMTOR. A Feature-

Packed Program

MAIN MENU SCREEN

™

MBA-T

Now Available for the Commodore -64 Computer in Twa Versions.

MBA-TOR™

SELECGT:

. MORSE

. ASCII

. RTTY
AMTOR

. AUTO AMTOR
. AUTO CALL

. GOMMANDS
. OPTIONS

coxxc-mp»=

hh:mm:ss \

COPYRIGHT 1984 BY AEA

MBA-TOR 64 Software Package Only, at $119.95 Suggested Retail.
MAP-64/2 Software with Self-Contained Interface $239.95 Retail.

Just Look At Some Of The Features:

—»- CW receiva and transmit at 5 to 99 wpm, auto speed track on receive.
—-= T bit ASCil, receive and transmit at 110, 150 or 300 bauds.

——» § bit Baudot, receive and transmit at 60, 67, 75, 100 or 132 wpm,
—— TOR, receive and transmit ARQ (Modse A) or FEC (Mode B} and listen.
— Baacon and WRU system, includes QRG chack before XMT, won't QRM.
—» Message forwarding system, AUTO-AMTOR still functions in this mode.
— Salects command menu.

——» Selacts options menu.

/

+ Complete precompose spiit-screen display with status information,

OPTIONS MENU SCREEN

+ Complete printer conirol including SELCALL/WRU printer control.

N 7

hh:mm:ss\ — 24-hour clock, shows time in hours, minutes and seconds.

. CALLSIGN 777277
S. SELCALL 2777
T. ARQTIMEOUT 30
U. US0S ON
M.MORSEFILL (BT) OFF
R. ATTY SYNC (NUL) OFF
A. AUDIO FEEDBACK OFF
C. AUTOCR ON
L. AUTOLF ON
B. BEACONRECORD OFF
W.WRAP-AROUND  ON
K. CWBREAK-IN  OFF

\ 0. OUTPUTMODE WORD

j— Allows entry of your callsign for auto operations.

i— Derived from your callsign automatically, can be changed.
-~~~ Sots ARQ phasing calls from 1 to 99 seconds.

— Unshift on $pace, taggles on or off,

——~ Transmits Morse idle character during breaks in KBD activity,
—— Transmits RTTY idle character during breaks in KBD activity.
—— Produces click in monitor audic when any key is pressed.
I— Sends carriage return the first space after 65 characters.
—-—» Sends a line feed after each carriage return.

—= Allows the beacon to be recorded to the 0SC buffer for logging.
— Sends CR/LF if thera is a space in the iast 5 positions on the line.
- Automatic transmit/recsive switching during 050.

/ — Transmit in word mode (text sent on space) or character mode.

COMMAND MENU SCREEN

+ Break-in buffer on all modes, toggle QS0 huffer on or off.

-

LOAD
EDIT

. MOVE
SAVE

SET COLOR
SET TIME

"EA

ooxeZmr

hh:mm:ss \

SET XMT BUFFER SIZE

+ CW speed lock and Farnsworth low-speed CW.
+ 10 soft-partitioned™ message buffers plus direct from disk or taps.

~— Allows {oading of message or 080 buffers from disk or cassetie.
—==» Word processor typs edit functions on message and QS0 bulfers.
— Allews transmission ot G50 buffer without disk or cassetie systems.
—— Allows you to save message and (S0 buffers to disk or cassetis,
—— 3at the transmit pre-type buffer to any size you like.

—— (hoose among any of 16 colors for character, screan or horder.
—— | ats you set the time of day clock.

+ Insert QS0 station's call into any buffer while still copying.

+ Includes a complete manual, kayboard overlays and cables for
the AEA Computer Patch ™ or Micropatch™ interface.

+ For more information cail

y

s Brings you the
Breakthrough!

Advanced Electronic Applications, Inc.
P.0. BOX C-2160 * LYNNWOOD, WA 98036
{206) 775-7373 » TELEX: 152571 AEA INTL




"OWN THE WORLD
WITH THE R3
NO RADIAL
VERTICAL
10, 15,20 METERS

-The R3 half wavelength d “gliminates the
round radial system_req . by other ver-

als. Optimum current distribution gives
y efficiency and low angle radiation for DX
munications, _

brings high performance antenna features

10 those living in apartments, condominiums

or on small city lots. Even if you have plenty of

space, R3's combination of neat appearance
and DX capability make it ideal tor your sta-

. tlon. The RS includes an integral tuner fo give
a perfect match across 10, 15, and 20 meters.
The remote tuning feature aliows easy finger-
tip control as you operate your station.

R3 is a complete antenna system ready to in-
stall in virtually any iocation from ground ievsl
to roof top.

FEATURES
Gain, ref uXwhip
No Radials
360" Coverage
Integral Tuner with
- Remote Control Console and Indicator

24 Volts To Tuner
110 or 220 Volt Operation
75 ft (22.8m) Control Cable Inciuded
Only 22ft (6.7m) High
1 5q ft (.09 sq m) Space
Self Supporting
Stainless Steel Hardware
Mount: Sleeve Type Fits Pipe Up To
1% in (4.5cm) dia
Can Be Easily Stored and Set Up For
Portable or Temporary Operation

Add up the features—you’ll find that you can
have ALL OF THIS PERFORMANCE without
the need to buy tower, rotator and associated .
hardware. R3 IS ANOTHER PRODUCT
CREATED FOR THE ENJOYMENT OF YOUR
HOBBY B8Y THE WORLD AENOWNED
CUSHCRAFT ENGINEERING DESIGN TEAM.

CORPORATION

THE ANTENNA COMPANY

48 Perimeter Road, PO, Box 4680

-Manchester, NH 03108 USA

TELEPHONE 603-6277877

TELEX $53-O50 CUSHSIG MAN
AVAILABLE THROUGH DEALERS WORLDWIDE

iy 5 R Ja bEN SERrE0 m \dy e  e  AYES Sha 3 s S e
|

& cusheraft
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55 Havenbrook Blvd., Willowdale, ON M2J 1AT
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Vice Dirgetor: Ha
163 Merldana Cr.
(519-433-1198)
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Ave,, College Park, MD 20740 {301-827-1797)

Vica Director: George W. Hippisley, K2KIR,
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Vice Directorr Howard §. Huntington, KOKM,
65 South Burr Oak Dr., Lake Zurich, IL 80047
Dakota Division

TOD OLECN, K&TC
292 Heather La., Long Lake, MN 55356 (612-473-6478)

Vice Direclor: Howard Mark, WROZC, 11702 River
Hils Dr., Burnsviile, MN 5337 (612-é90-6302)
Belta Division

CLYDE ©. HUALBERT, WSCH, P.0. Box 541,
Biloxi, MS 39533 {B01-435-5538)

Vice Director: Robert P. Schmidt, WSGHP,

5100 Press Dr., New Orleans, LA 70126
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Ridge, Farmingten Hills, Mt 48018

Hudsen Division

GEORGE A DIEHL, W2IHA, 20 Wilson Ave.,
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Rocky Mountain Divisicon
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Viee Diractorr Marshall Quiat, AGEX, 1824 Market St.,
Suite 200, Denver, CO 80202 (303-333-0818)

Southeastern Divigion
FRANK M. BUTLER JA., W4RH,

123 Elliott Rd. S.E,, Fort Walton Beach, FL 32548
(904-244-5425)

Vice Director: Mrs. Evelyn Gauzens, WAWYR,
2780 NW, 3rd St., Miami, FL 33125 (305-842-413%)

Southwestam Division

FRIED HEYN, WASWZ(, 962 Ct:ggenne &t.,
Costa Masa, CA 92626 {714-549-8516}

Vice Director: Wayne Overback, N6NB, 11552 Gall La.,
{iarden Grove, CA 926840
West Gulf Division

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

San Antonlo, TX 78213 (512-733-9432 home,
512-684-5111 business)

Vica Director: Thomas W. Comstock, NSTG,

1700 Daminik, Gullege Station, TX 77840 (405-893-1181)

*Executive Committee Member

MacLean, VEIGRO,
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Saction Managers of the ARRL

Reports Invitad: The ARRL Board of Directors (see list at left) detarmines the policles of ARRL. The 16
divisions of the League are further arranged Into 73 administrative “sections,” aach headed by an slected
Sectlon Manager, Your SM weltomes reporis of club end individual activity, ARRL Field Organization ap-
palntments are avaltable covering a wids range of Amateur Radio volunteet interasts. Whalever your license
class, your SM has an appointment avajlable, Check with your SM (below) for further information. Saction
boundaries are defined In the baocklet Operating an Amatour Radic Station, free to membess,
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THE AMERICAN
RADIO RELAY
LEAGUE, INC.

The American Radie Refay Laa%ue, Inc., is

& noncommercial association of radio ama-

teurs, organized for the promotion of interest

in Amateur Radio communication and experimenta-
tlon, for the establishment of netwarks to provide
communications In the event of disasters or other
emergencies, for the advancement of the radio art and
uf the public welfare, for the representation of the
radic amateur in legisiative matters, and for the
maintenance ot fraternalism and a high standard of
conduct,

ARAL is an incog:orated association without ¢apital
stock chartered under the laws of the State of Con-
necticut, and is an axempt organization under Section
501{c)(3 of the Internal Revenue Code of 1954. Its ai-
fairs ara govamed by a of Dlrectors, whose
voting members are electad avery two years by the
ganeral membarship. The officers are slected or ap-
pointed by the Directors. The Laague is noncommer-
cial, and ne one who could gain financlally from the
gha%ijng of its affairs is efigible for membership on lts

oal

“0f, by, and for the radlo amateur,” ARRL numbears
within its ranks the vast majority of active amateurs in
the natlon and has 8 proud history of achisvemeant as
the standard-bearer In amateur affairs,

A bona fide interast in Amateur Radic is the only
essential qualification of membership; an Amateur
Radio license (8 not a preraquisits, although full
voting membarship Is granted only to licensed
amateurs in the U.S. and Canada.

All membership inquiries and general cor-
respandence shouid be addressed to the ag-
rninistrative headquarters at 225 Main Street,
Mewlngton, GT 06111 USA. Telaphone: 203-866-1541,
Telex: 650215-5052 MCI. MCI M IL&elecimnlc mail
system) ID: 216-5052 (user nama: ARRL).

Past Presidents

. P MAXIM, WIAW, 1914-1906

C. WOODRUFF, WBCMP, 18351940

W. BAILEY, W2KH, 1940-1952

_ DOSLAND, WATEN, 19521962
OQVER, Jr., WEZH, 1962.1966

. DENNISTON, Wphy, 1966-1972

. DANNALS, W2TUKANZHD, 1972-1982
CLARK, WAKFC, 1982-1983

G. L. SMITH, WBBW,J, 19831684

President Emeritus
H. J. DANNALS, W2TUK/W2HD

Officers

Pragidant; LARRY E. PRICE,* W4RA, P.0. Box 2067,
Georgia Southern Statlon, Statesbora, GA 30458

First Vice President; LEONARD M. NATHANSON,*
WERC, 20833 Southiield Hd., SBuite 240, Southfiald, MI
48075 (313-568-3181)

Vice President: GARFIELD A. ANDERSON, K8GA, 5820
Chowan Ave. 5., Minneapolis, MN 55410 (612-922.1160)
Vice President: JAY A. HOLLADAY, WGEJJ, 5128
Jassen Dr., La Canada, CA 91011 ($18-780.1725)
International Affalrs Vice President

RICHARD L. BALDWIN, WiRU, H.C. 60, Box 80,
Waldoboro, ME 04572 (207-529-5781}

Secrefary: DAVID SUMNER,* K122

Treasurer: JAMES E, McCOBB JR, K1LLU

Honorary Yice Presidents

G G ON, WOAF; W. GROVES, W5NW:

H. DENNISTON, WeDX: R. BEST, WEQKE;

A. CHAPMAN, W1QV: J. A, GMELIN, WS2RJ:

J. L. McCARGAR, WEEY; J. R. GRIGGS, WEKW;
G. HART, WINJM

Statf

Genaral Manager

David Sumner,* K1ZZ

Assistant to the General Manager: W. Dale Clift,
WASNLD

H
£
G
G

pa of ol

M
A
H
Y

Pz

Washinglon Area Coordinator: Perry F. Willlams,
WIUED

Controller; Michaal R. Zeigler
Advertising Department: Lee Aurick, W1SE, Manager;
Sandy Gerli, AC1Y, Dapuly Manager
Circulation Department; John Nelson, WIGNC,
Manager; Loy Evans, KATKQY, Deputy Manager
Cluk and Training Department: Stephen C. Place,
WB1EYI, Managet; Curtis R. Holsopple, KICH,
Deputy Manager
Communications Department: Jobn F. Lindholm,

XX, Manager; Robert J, Halprin, K1XA, Deputy
Manager
Mermnbership Services Depertment: Richatd K. Palm,
K1CE, Acting Manager
Production/Editorial Departmant: Laird Campbet],
WICUT, Manager; Joel Klainman, N1BKE,
Deputy Manager
Technical Department: Paul Rinaido, W4RI, Manager;
Gorald L. Hall, K1TD, Deputy Manager
Coungel: Christopher D, lm!%'y, NIAKD,
1920 “N” 8t., NW., Sulte 520, Washington, DC 20038
Canadian Counsel! B, Robert Benson, Q.C., VE2ZVW,
1010 §t. Catherine 5t. West, Mentreal, PQ H3B 3R5

"Executive Committee Member

“It Seems

The Threat to 160

Ever since the FCC began work on implementing
the results of the 1979 World Administrative
Radio Conference, some four years ago, we’ve
had a fight on our hands over the top half of
the 160-meter band., The battle pits us against
the offshore oil interests, who use the medium-
frequency spectrum to find their way to drilling
sites. While our predicament is the result of their
stated needs being in conflict with ours, its
origins are elsewhere — in an Hl-conceived move
to expand the AM Broadcasting band.

Regardless of its source, the problem is very
real — and it’s time for yowu to take action.

First, some background. One of the more in-
explicable features of the U.S. proposals for the
1979 WARC was an extension of the high end
of the AM Broadcasting band to 1860 kHz from
its present limit of 16035 kHz. The proposal had
[ittle support outside the Commission: Many AM
stations already were having a hard time com-
peting for revenue, and the need of the public
for more media alternatives wasn’t exactly ob-
vious, Stations at the top of the dial have a frac-
tion of the groundwave coverage of stations run-
ning the same power at the low end, and night-
time skywave interference is horrendous. Also,
of course, the couple of hundred miflion AM
radios already in the hands of listeners don’t
cover the range. The proposal was so flawed
technically that it was believed by some to be
payment of a political debt by the Carter
administration.

Had this expansion been adepted at
WARC-79, the impact on our 160-meter band
would have been severe, Our allocation would
have been reduced to a 40-kHz exclusive segment
at 1860-1900 kHz, ptus continued sharing of the
1900-2000 kHz segment, We would have shared
this segment with several other radio services on
a co-equal, primary hasis, just as we have for
many years. A new sharing partner, which was
to be put on a secondary basis to the other ser-
vices, including Amareur, was radiolocation —
an ili-defined service having to do with *‘radio-
determination used for purposes other than those
of radionavigation.”” Radiclocation had to be in-
troduced there, it was said, because of the AM
Broadcasting expansion into the existing radio-
location allocations below 1800 kHz.

Fortunately, the wisdom of the Conference
prevailed at the 1979 WARC and the entire AM
expansion sought by the U.S. did not come to
pass. However, in Region 2 (North and South
America) U.S. influence was sufficient to garner
an expansion to 1705 kHz. In implementing the
Conference results, the U.S. goverament has
assumed that this expansion will eventually be
implemented.

It would be a mistake to treat even this amount
of AM expansion as a foregone conclusion! If
anything, there is even less justification today
for this relic from an earlier administration than
when it was first introduced. A number of im-
portant questions rnust be addressed and
answered first, At the international level, the
compatibility of AM Broadeasting in Region 2
with other services in Regions | and 3 is being
addressed in the International Radio Con-
sultative Committee (CCIR), A couple of

w0 Us...

Regional Administrative Radio Conferences now
scheduled for April 1986 and the third quarter
of 1988 must decide on transition procedures and
must develop plans for the equitable use of the
new segment of broadcasting spectrum by the
countries throughout the hemisphere. At the
national level, important policy issues must be
settled. Are more broadeasting stations needed
when there is already sufficient competition to
justify deregulation of the Broadcasting Service?
Can the new stations be viable economically?
Can the impact on other spectrum users be
Jjustified? Isn’t AM expansion an idea whose time
has come — and gone?

Without AM Broadcasting expansion, there
is no apparent justification for introducing
radiofocation at 1900-2000 kHz even on a shared,
secondary basis, Therefore, it came as something
of a rude shock in 1980 to find FCC proposing
a primary, exclusive allocation for radiolocation
in a band segment which the Amateur Service
has occupied since the earliest days of radio
regulation. Even with AM expansion, it's not at
all apparent that the need cannot be met within
the remaining spectrum below 1800 kHz, or by
using spread specirum techniques, or through the
use of existing, taxpayer-supported satellite and
LORAN-C radionavigation systems. This
proposal has been fought at every step by the
League, as reported extensively in QST It has
been the reason for our efforts to encourage
more uniform occupancy of the 160-meter band,
as opposed to having everyone crowd on top of
one another at the low end out of sheer force
of habit.

The latest act in this drama is FCC PR Docket
No, 84-874, reported in last month's Happen-
ings. A Notice of Proposed Rule Making in this
proceeding looks toward the allocation of the
1900-2000 kHz band to radiolocation on a
primary basis, in anticipation of AM expansion.

Some good news finally reached us just before
the October Board Meeting, when the Commis-
sion, acknowledging that there was no particular
hurry to conclude the proceeding, granted z
League request for a 90-day extension of time
to file comments. We're taking maximum ad-
vantage of this extension to supplement our
arguments with technical documentation, We
urge individual amateurs and clubs to take ad-
vantage of the extension as well. The 11.8. is
almost unique in the world in the degree to which
it permits the general public to take part in spec-
trum allocations proceedings. Make the most of
it — file!

The most effective filings will document the
public benefit to be derived from maintaining
amateur access to the 1900-2000 kHz band, and
will suggest practical alternatives to the proposed
reallocation. A well-reasoned technical presen-
tation, even if signed by one individual, will carry
a lot of weight.

The new deadline for comments is January 24,
1985. Before that date, send an original and 5
copies of your comments to the Secretary, FCC,
Washington, DC 20554, Make sure “PR Docket
No. 84-874" appears prominently af the top. Oh,
and send us a copy, too. We're not above
borrowing good ideas! — David Sumner, K1ZZ
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EXCELLENCE
1984

EIMAC celebrates its 50th Anniversary

with an extensive line of
FM Broadcast Cavity Amplifiers.

Varian EIMAC celebraies 50
years of service t0 the broad-
cast industry with a spectrum of
FM from a powerfu! 60 kW to a

mini power 150 W solid state IPA.

The cost-effective path
to a modern FM transmitter.

No one knows more, about
broadcast tubes and cavities
than EIMAC. Qur sirong cavity
development capability reduces
RF engineering ptoblems.
EIMAC cavities are inexpensive
and simple to use.

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

EIMAC FM BROADCAST CAVITY

PRODUCT LINE

POWER | CAVITY | EIMAC TUBE
60 kw CV.2230 | 40GX30,000G
WKW 1 G202 4CX20,000C
BKW [ CV2200 4CX20,000A
15 kW Cv-2210 AGX12,0004
10 kW Cvazes 4CX7500A
a3 kW CV-2225 ACX3500A,
16 KW | CV2220 | 3CX1500A7
150W | AM-2215A | Solid State

Varian EIMAC

301 Industrial Way

San Carios, California 94070
Telephone: 415-592-1221

Varian AG
Steinhauserstrasse
CH-6300 Zug, Switzerland
Telephone: 042-23 25 75
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UP FRONT in

Pete Demmer, KHECTQ, has good reason to be proud of
the portable windmill he designed and built. Assembled at
the KH8IJ Field Day site in iass than two hours, the wind-
mill provided alt the power needed to run the station —
thanks to cooperative Hawaiian trade winds — as
operators there racked up nearly 700 QS0s. See the Field
Day results in this issue to see how cthers fared in the
June exercise. (KB4FP photo)

For Chet Mason, KB4CUC (far right), of Stateshoro,
Georgla, the spirit of amatsur experimentation is alive and
well. Because of a very limited budget, it took Chet about
10 months to gather the parts needed to build his version
of an Extended Double Zepp antenna. Using the ARRL
Antenna Book as a guide, he designed and built a ladder
line with no. 12 wire and pieces of PVC as insulators. It
runs from the Transmatch through the attic and out to the
backyard where, with tha help of WATHSZ/4 {shown with
Chet} and others, he erected a 40-foot mast. Chet reports
good results working U.S. hams and DX with his
homemade Double Zepp. Says Chet about his accompiish-
ment: “it shows what a poor man can do with a little time

and patience.”

VU2RG India’s New Leader

Rajiv Gandhi, VU2RG, son of
India’s slain leader Indira
Gandhi, is prime minister of
the world's largest
democracy. Chosen by his
party and sworn In to office
only hours after his mother's
death on October 31, Rajiv
will head the country until at
least January, when national

elections must be held. A
former pilot with Air India,
he entered the political arena
in 1981, when he became a
member of Parllament. His
political future was al! but
sealed when his mother
named him a general
secretary of the ruling
Congress Party.

Nobel Laureate G3CY
A Silent Key

Sir Martin Ryle, G3CY, a
reciplent of the Nobel Prize
in physics and numerous
other honors, became a
Silent Key Cctober 14 at his
home in Cambridge,
England. He was 66.

It was in 1974, for his
development of aperture
synthesis, that Sir Martin
received the Nobel Prize,
which he shared with
Anthony Hewish, a
colleague at Cambridge
University who was honored
for his role in the discovery
of puisars {see Dec. 1974
QST, p. 68). Because of Sir
Martin’s work, radio
astronomers can use many
small antennas connected
{o computers to act as a
single large one to detect
and observe abjects in
space several billion fight
years away. His work in this
field was a direct outgrowth
of his interest in Amateur
Radio. From 1972 to 1982,
Sir Martin was Britain’s

Astronomer Roval, a titls
analogous to that of poet
laureate. He was knighted in
1966. During WwW I, Sir
Martin worked at the
Telecommunications
Research Establishment,
which developed ground-
based and airborne radar for
the Royal Alr Force. (Edward
Leigh photo}
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The Story Behind the Story

Last January, barely a month
after Owen Garriott, WELFL,
had compieted his history-
making amateur operaticn in
space, four hams met at
CBS Television City in
Hollywood to document the
adventure. Ftoy Neal, K6DUE,
conceived of the videotape,
wrote the first draft and
“made all the things
happen” -~ just the way a
producer should. Bifl
Pasternak, WAGITF, had
traveled with Roy and the
tape crews, making sure
that the footage from

the fleld was available,

When the production
moved into the studio, in
the wee hours of a Monday,
Alan Kaul, W8RCL, and
Frosty Oden, NEENY, joined
the team. A hundred
U-Matic cassettes had to
be previewed, and potential
segments marked. “What
goes good with the script?”
“That looks good.”

*Nice footage, buf it
doesn’t seem to fit in
conceptually.”

Roy and Alan wotked on
last-minute script changes
while Frosty kept the tape
equipment humming. Bill
picked up the pieces and
took care of all those unex-
pected little things (and a
few big ones) that popped
up. Bill aiso arranged for a
eraw and equipment to be at
the Jet Propulsion Lab an

Thursday to shoot additional
footage.

On Saturday, work started
early — just after the Friday
shift ended. This was to be
the final assembly of all
those 5, 10 and 30-second
bits of tape into & coherent
video collage. Alan and
Frosty worked on past mid-
night, on past & A.M., and
around to Sunday noon.
When Roy walked into the
studio on Sunday, the video
portion was ready. Frosty
and the other CBS video
magicians rolled the tape
while Alan directed and Roy
read the voice-over with just
the right inflection here, a
lilt there. A CBS soundman
added the hammers that
banged and the wheels that
squealed on touchdown.

Each man {ook a week’s
leave from a paying job,
worked around the clock
and made tife “different” for
their famitias in order to
volunteer for this project.
Through it all they brought
Amateur Radio a videotape
for under $50,000 that
couldn’t be bought off the
shelf for $350,000. They put
love into the project that
you couldn’t buy for any
price. Don't be surprised if
you get a little misty-eyed
the next time you see
Amateur Radio’s Newest
Frontier. Thay earned it.
{tnx KB1N)

The makers of Amaieur Radio's Newest Frontier -—
WERCL, KEDUE, WASBITF and N6ENV (l-r) -~ receiving
ARRL plagues presented by Southwestern Division
Director WABWZO (center).

TRRRANIAS 195

LML TN

When he started his collection In 1955, Clyde Chaffin,
WS50CO, of Magnolia, Arkansas, had no idea how serious
his passion for accumuiating Amateur Radio license plates

would become.

Another Ham Picked
for April Shuttie Flight

The latest word on the
proposed April 1985 Amateur
Radio operation from aboard
the Space Shuttle is that
Astronaut Anthony England,
WOORE, will have ham
company: Dr. John-David
Bartoe, WANYZ, of the Naval
Research Laboratory.

Dr, Bartoe will be a payioad
specialist for the Challenger
8TS-51F mission, Ground-
work for the project is
proceeding on the assump-
tion that forma! notification
of acceptance from NASA Is
forthcoming. Watch QST for
turther developments.

WARC Bands Move
Closer

If recent FCC actions are
any indication of what’s to
come in 1985, U.S. amateurs
may be enjoying some naw
bands. Although amateurs
have yet to gain full access
to all bands gained as a
result of amateur efforts at
WARC-79, recent Commiis-
sion actions have moved
some of these bands closer
to permanent amateur use.
Alsg, in response to a
l.eague petition, the FCG
has proposed that additional
modes be authorized on 160
meters. See Happenings,
this month, for more detalls.

Want a Place Up Front in QS8T?

Have a news item, human-inierest story or photo that yau'thmk
oiher amateurs would be interested (n? It may be appropriate tor
use in Up Front in Q5T or perhaps as a Stray. Here are some
ninis to improve your chances of getting that item In print.

1} Ba sure the information Is of Interest to most readers.

2} Submit your item before deadiine — the Bth of the second
month preceding desired publication ti.e., must arrive at Hag,
hetore December 8 for February QST .

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

4) Bend all material to QST Features Editor, ARRL, 225 Main

5t., Newingtan, CT 08111,

Follow the above hints and maybe vour item will find a place

Up Front in GQ8T.
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League Lines...

FCC _has granted an ARRL regquest for an extension of comment time on PRB~1, the League's request
for a declaratory ruling delineating the Timitations of Jocal zoning authorities over federally
Ticensed ham radio stations. Comments that recount Tocal "horror stories" of hams heing
harassed by public officials should be most effective., Also, ordinances that would discourage
bright young technically inclined youth from becoming hams (such as large filing fees, having
to obtain permission of neighbors) should be noted. See November QST, p. 65, for details on
filing. This may well be the most important issue facing hams in the last five years. Please
file. The new comment deadline is December 24,

As expected, the National League of Cities (NLC) has filed comments against PRB-1. Among its
points, NLC says that the FCC doesn't have the authority to meddle in local zoning issues, that
there is no need for the preemption since anyone with a complaint can always go to court, and
that if the FCC does make the preemption, 1t Tacks the competence to do it in such a manner
that it would not result in lengthy court hatiTes on a case-by-case basis.

The 1983 American Radio Relay League Annual Report is available for $1 from ARRL Hgq. If you
ever wondered where your yeariy membership dues are going, get one of these!

The ARRL Board of Directors met in Hartford in late October. See story and minutes beginning
on page 52,

FCC has amended Part 97 to delete 2310-2390 MHz from the Amateur Radio Allocations table effec-
tive immediately. See September QST, p. 48.

Additional comment time is available for P.R. Docket No. 84-874, which proposes to amend FCC
Part 90 to allow radiolocation on a primary basis between 1900-2000 kHz. (3ee November 1984
5T, p. b4, for details.] The new comment deadTine is January ¢4, 1985; reply comment deadiine
is March 11.

"Amateur Radio's Newest Frontier" will be available to your local PBS station via a satellite
feed from KUED in Salt Lake City. The videotape will be transmitted at 1530 hours Mountain
Standard Time (1730 EST) on December 30 over the Pacific Mountain Network (Scheduyle ) using
WESTAR 4, Transponder 10,

8roadcasters tell us that there is 1ittle Tikelihood of a PBS station "picking up" this
program unless they know there is local interest in it. If you would like to see this tape
documentary of WSLFL's STS-9 operation on your Tocal PBS affiliate, please call or write them
and_ask that they “"pick up the feed." The more calls and letters a station receives, the
greater the chance of them airing the show. If you own a TVRQ, this would be a good chance for
you to add a copy of "Amateur Radio's Newest Frontier" to your personal library.

An elementary or secondary school teacher will be the first civilian (non-military and non-
aerospace industry} Space Shuttle astronaut Tn Tate 1385 or early 19a6. The requirements are
in NASA's Announcement of Opportunity (AO), available from NASA Headquarters, Mail Code ME,
Washington, DC 20546. A recorded information telephone number is 202-453-8644. Owen Garriott,
W5LFL, has demonstrated that ham radio can be used for back-up communications in space. Wil1
you be teaching ham radio from space?

Because of the heavy input of applications in September, the Annual DXCC List does not appear
Jn this issue. Please be patient -- it will appear in an upcoming issue.

Richard L. Baldwin, WIRU, International Amateur Radio Union President, has returned from a very
successful trip to China {BY). A full report will appear in IARU News next month.

The ARRL/VEC maintains a computerized listing of all test sessions known to us, even those
handied by some other VECs. Just send a business-size s.a.s.e. to the ARRL/VEC office, 225
Main St., Newington, CT 06111, and ask for a printout of test sessions in your area. Persons
1iving near a state line may ask for the adjacent state as well.
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A Helical Antenna
for Space-Shuttle
Communication

Here’s an antenna project that is out
of the ordinary. This antenna is
designed for rapid assembly and
disassembly. It's ideal for operation
where portability is a requirement.

By George R. Isely,” WD9GIG and William G. Smith,** WBLRG

shuttle flight with Dr. Qwen

Garriott, WSLFL, operating on 2
meters presented a challenge: Could we
work him? Using a good antenna always
helps your chances of making a QS0, so
we elected to build one. We decided that
the antenna had to be right-hand circularly
polarized, have high gain, be easily
maneuverable, work well at ground level
and be affordable.

Helix Design

Helical antennas are impressive per-
formers. A quick calculation showed that
a 2-m helix would not be too big to build
O maneuver, so a computer program (see
Appendix} was written to evaluate designs
rapidly.' The equations used in this pro-
gram are from the book by Dr. John
Kraus, W8JK.* The symbois used to
describe this helix are

T he announcement of the space-

Dy, = diameter of helix

G, = circumference of helix

%, = spacing between turns
{center to center)

a = pitch angle = arctan $,/C,

Ly = length of ene turn

n = number of turns

Ay = axial length = nS,

where A = free-space wavelength

These dimensions are shown in Fig. 1.
Fig. 2 shows the relationship between ¢ir-

‘Notes appear on page 18.
*736 Fellow 5t., 5t. Charles, IL 80174
**1004 Kehoe Drive, St. Charles, IL 60174

14 OST=

SURFACE CF AN IMAGINARY
HELIX CYLINDER ™

Fig. 1 — The hasic helix and associated
dimensions.

SPACING =5

DIAMETER = &
GIRCUMFERENCE = ¢ =D
RELATIONSHIP BETWEEN CIRCUMFERENGE,

SPACING, TURN LENGTH, AND PITCH ANGLE
OF HELIX.

Fig. 2 — Dimensional refaticnghips of the
helix.

Fig. 3 — Calculated field pattern of the helix,

cumference, spacing, turn length and pitch
angle.

The helix circumference can vary from
3/4 to 4/3 wavelength with the helix still

radiating in the axial mode. The equations
used apply to helices with a pitch angle in
the range of [2 to 15 degrees. Defining
these two parameters trigonometrically
defines the balance of the variables. The
circumference limits shown in the computer
program should be observed so the anten-
na will have the desired pattern with only
minor side lobes. Fig. 3 is a plot of the
calculated antenna patiern.

For the axial-mode helical antenna, for-
mulas of interest are

beamwidth (Y2 power)

52 .
= o degrees .1
beamwidth (first null)
1158
B = w-iiio.. degrees {Eq. 2)
Ci/nS,
directivity (gain)
D = 15G,2nS, (Ea. 3
feed-point resistance
R = 140C, ohms {(Ea. )

Table 1 lists the antenna parameters pro-
duced by the computer program for the
146-MHz helix.

Construction

A rigid helix assembly ensures stable and
predictable antenna characteristics. Qur
major concern was to maintain structural
rigidity of the helix assembly while keep-
ing mass and cost low. Also, the antenna
had to be easy to assemble and disassem-



Table 1
Helical-Antenna-Design Summary

Frequency = 146 MHz
Citcumference of helix = 1.1x

Pitch angle =
Axial length = 6.16 #

12 degrees

Wavelength = 8.72 ft Antenna gain = 16 {12 dBI)
Number of turns = 4
Meter Feet Inches
Wavelength = 205 6.72 8064
Spacing between turns, 8, = 047 154 18.48
Helix diameter, [, = oM 232 2784
Length of turn, L, = 226 741 8892
Beamwidth (half power} = 48 degrees
Beamwidth (first nutl) = 108 degrees
Terminal resistance = 154 ohms
$,n18.48"
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Fig. 4 — Helix for the 146-MHz antenna.

ble without upsetting antenna perfor-
mance.

Since our antenna is designed for tem-
porary installation, lightweight materials
are used. (The design can be adapted easily
to a permanent structure by substituting
aluminum or steel for the wooden frame
pieces, and a heavy-gauge plastic pipe for
the helix core and spiral support rods.) This
antenna can be stored temporarily as
several subassemblics and can be
reassembled within 30 minutes. Or, it can
be completely dismantled for long-term
storage in a minimum of space. The
subassemblies consist of the helix, ground
plane, counterbalance, yoke, base and
matching network.

Helix

A 1-9/16-inch-diameter wooden rod is
used for the helix core; it is the most ex-
pensive component in this project.’ Do not
skimp on the quality of material used here
because strength and rigidity are most im-
portant fo maintain consistent perfor-
mance. The wire-spiral support rods are
made from Y-inch hardwood dowels,

The helix core rod is subdivided into four
equal quadrants 90° apart around the cir-

-, m IR
NI

Matching-network installation. The wire lvop
is the ground lead.

cumference (Fig. 4); each of these
quadrants is drawn the full length of the
rod. A simple scribing fixture made from

Fig. § -~ Ground-plane assembly. The ground-
plane area must be equal to, or greater than,
one square wavelength.

two pieces of scrap wood aids in accurately
drawing these lines. A drill press makes it
easy to drill the support rod sockets to the
same depth exactly on the scribed lines so
that all the support rods are identical. (Use
care when drilling holes, and keep the hole
placement such that similar parts may be
interchanged easily.)

After the sockets are drilled for a press
fit, drill a pilot hole through the bottom of
the socket. Insert each support rod into its
socket, drill a hole into the rod and secure -
the rods in their sockets with brass screws.

Thread the finished helix support
assembly with vinyl-covered no. 8
aluminum clothesline wire. (Copper wire is
expensive and gets brittle too fast to make
the smooth spiral shape desired).* We
coiled the wire around a 30-gallon garbage
can to provide a right-band spiral of
toughly the proper dimension. Peen flat the
feed end of the wire, and drill a hole into
it for attaching the matching network out-
put terminal. When drilling the hole,
operate the drill at low speed to prevent
splitting the tab.

Ground Plane

Fig. 5 shows the ground-plane
framework. It is made of four clear pine,
I« % 2-inch stringers cut to the desired
length (aflowing for the extra length used
in the perimeter notch joints). The ground-
plane area should be a minimum of one
square wavelength (45 square feet at 146
MHz}. We used an octagon 8 feet across,
which netted approximately 55 square feet
of ground-plane area. The four stringers
are notched to interlock and form an inner
square slightly smafler than the center
gusset plate. When this center plate is
bolted to these stringers, the assembly
becomes a rigid, lightweight support for the
ground-plane octagon.

The octagon perimeter pieces are made
of I- x 2-inch pine with the ends miter-
cut precisely at 22.5° to vield the 45° corner
joint. Notch the four 42-inch pieces to
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The helix feed-peint. Ta the left of center is the matching network.

ol e 172 PLYWQOD GUSSET PLATE
_ o 1=t/2-DIA, PIPE FLANGE
g
{Z d - 1=1/2% DA, PIPE = 3-t/2" LONG MIN.
HELIX
CORE _ 3 £r| 1-1/2%01A PIPE 36" u:ms—-———|
R 1l S i -
= : COUNTERBALANCE® ! |
R R |
L o 1 T i-t2i pla ()
o PIPE YEE A
Y. | ol PIvOT HOLE CHAIN ATTACH
DRILL TG CLEAR FOINT
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3" LONG
- 1-I/2-DIA PIPE
1" LoNG mem=IN ("} x25.4
» -
/
[l
oo oo,
L~
STRINGER oM 4D BOLT
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Fig. 6 — Counterbalance assembly, side view.

receive the stringers, and carefully drill
clearance holes for the screws used to fasten
the pieces together. Loose-pin hinges attach
the four 37-7/8-inch perimeter pieces to the
ground-plane assembly. (Unless otherwise
described, all hardware is galvanized steel.)

One-half-inch galvanized hardware cloth
ts used for the ground plane. Choose a size
that can be cut so the ground plane con-
sists of two halves. Attach the hardware
cloth to the frame using no. § x Vi-inch
sheet-metal screws and washers, Cut out a
circle of the wire cloth to allow the helix
core to slip through the gusset plate and
into the counterbalance assembly.

Cut a gusset plate from Y-inch plywood
and size it to overlap the square area in the
center of the octagonal support frame.
Clamp the plate to the stringers, and drill

16 117 29

screw holes through the frame pieces using
the previously drilled holes as a template.
Fasten the gusset plate to the frame with
2V4-inch-long no. 8-32 screws.

Counterbalance

This assembly (Fig. 6) consists of
1 V4-inch pipe and fittings. It is designed to
provide a slightly positive (forward)
balance mmoment to permit the antenna to
be locked into a fixed azimuth and eleva-
tion angle by the restraining chains
(described later). If the antenna is to be
motorized, an evenly balanced moment
should be used to reduce the load on the
motors.

Drill a clearance hole through the
1% -inch-diameter pipe nipple between the
pipe flange and T fittings. After the helix

assembly is positioned permanently, this
hole is used as a pilot hole for drilling
through the helix core rod. Use a 14-20 hex-
head bolt to hold the helix in position.

Yoke

As shown in Fig. 7, the voke assembly
is Fabricated from 1-inch galvanized angle
iron and strapping, and black iron pipe and
fittings. The dimensions are not critical,
and can be sized to suit the available
material and the size and weight of the
antenna you’re building.

Base Assembly

Refer to Figs. 8 and 9. This assembly
consists of four 2- % 4-inch stabilizers and
a square base plate made from }i-inch-
thick plywood. These dimensions are not
critical as long as sufficient stability and
strength are built in.

Screw four eyebolts into the outer ends
of the stabilizers to provide for the attach-
ment of the restraining/positioning chains.
These chains are used to stow the antenna
horizontally or lock it into any desired
position.

Pi-Network

The matching network (Fig. 10) consists
of two 50-pF air-variable capacitors and a
1-turn, !-inch-long, 5/8-inch-diameter coil
wound on a polystyrene rod. A plastic
project box houses the network. Install the
input BNC connector at one end of the
box, and a 2-inch-long, no. 8-32 brass
machine screw at the opposite end of the
box to serve as the output terminal. A
plastic tube slid over the screw prevents the
screw from shorting to the ground plane.

Attach the antenna feed-point tab to the
screw using two no. 8-32 brass nuts, two
flat washers and two internal-tooth lock
washers to ensure good electrical contact
between the tab and the terminal. Mount
the coil form lengthwise within the box on
one side, and secure the two capacitors on
the opposite side. Use point-to-point
wiring, with the ground side of the input
connector wired directly to the ground
plane mesh by means of a no. 6-32 brass
machine screw and two washers. Mount the
box (see the photos) to the back side of the
gusset plate by means of a small right-angle
bracket screwed to the network case and
the gusset.

Assembly and Tuning

After the wooden core is built, thread the
helix wire onto the radial support rods,
with about 2 feet of wire extending beyond
the first (most forward) support rod, and
about 4 or 5 feet extending from the last
(nearest the ground plane) support rod.
Secure the helix core rod so this last sup-
port rod is 10 inches from the ground-plane
surface. Taper the rear portion of the wire
down to the ground plane in a smooth
spiral of a diameter slightly larger than the
helix. At that point, connect it to 2
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for details.

Fig. 10 — At A, a schematic diagram of the impedance-matching
network, Typical assa_ambly Is shown in the pictorial of B. Ses text
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Fig. 11 — Modiflcation of one BNC connector
is required,

modified BNC connector (Fig. 11) that ex-
tends through, without touching, the
ground plane. A piece of RG-58 coaxial
cable is attached to the BNC connector,
with the other end terminated in a two-turn
loop of wire.

A GDO, logsely coupled to the loop, can
be used to determine the resonant frequen-
¢y of the antenna. Because of the extra
length of wire on the forward (tuning stub)

Table 2
Materials List

1 ~— 2.in-dia, 48-in-long black iron pipe

1 — 2-in-dia pipe flange

1 - 1%-in-dia, 36-in-long black iron pipe

1 — 1%-in-dia, 14-in-long black iron pipe

1 «= {¥2-in-dia, 3%-in-fong black iron nipple

1 — 1%-in-dia pipe T

1 — 1%-in-dia pipe flange

1 — 1a-in-dla, 9-in-long black iron pipe

1 ~ 1%-in-dla pipe flange

2 — 34.In x 1/8in, 18-inleng flat galvanized-
iron pleces

2 ~ 1% x 1/&in, 18in-long galvanized-iron
angle pleces

1 — 1%4- x 1/&in, 38-in long galvanized-iron

angle plece
2 — Yz-in mesh, 48- x 96-in hardware-cloth
pieces

2 — 2-in, wire-link, 8-ft-long iengths of
galvanized chain

4 = 1. X 2-in, ¥4 %-in-iong clear pine boards

4 = 1- x 2Zin, 42-In-long clear pine boards

4 — 1- x 2-in, 37-218-in-long clear pine boards

1 — Y-inthick, 24- % 24-In plywood board

1 - 18916 dia, 9-fi-long clear pine rod

& — 12.in dia, 3-ft-long maple dowels

4 w 2- % 4-In, 6-ft-long boards

1 — #einthick, 10- x 10-in {(minimum)
plywood beard

1 — 50-ft langth no. 8 vinyl-covered aluminum
clothesline wire

4 — Vz-in, loose-pin hinge pairs

Misc. — Bolts, screws and other hardwars
(see text and flgures.)

end, the resonant frequency will be low
initially. Trim this end a few inches at a
time until the helix resonates at 146 MHz.

During our tune-up procedure, a 2-meter
transmitter and a Bird wattmeter were
attached to the BNC connector with RG-58
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coaxial cable, We aftempted to match the
50- teed line to the 154-Q antenna im-
pedance by altering the taper of the wire
at the feed end to the ground-piane surface,
This is a valid method of impedance
transformation, but it did not resuit in a
low SWR. We therefore used the pi-
network described previously. With this
matching network, we obtained an SWR
of less than 1.1:1. With winter weather
forcing tear-down and storage, we could
only roughly measure the 4-power beam-
width, which appears close to 54°.

Summary

This helical antenna meets all of our re-
quirements; high gain, maneuverability,
desired polarity, ease of construction and
low cost. The total cost of our helix was
about $80; not a bad price for the perfor-
mance! What started out as a challenge
became a fun project that we recommend

Appendix

The authors and their helical antenna. George
Isely is to the left of the antenna, William
Smith on the right.

Helical-Antenna-Design Program for the TRS-80® Microcomputer
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to anyone. The helix antenna should have
applications for other amateur work where
high gain and reliable performance are
required.

What’s that? Did we work Owen? Sorry
to sav, no. But wait till next time!

Notes

A program kisting modified for use on the Apple //¢
computer is available from Ha. for an s.a.5.e.

3. D. Kraus, Antennas, first ed, (New York: McGraw-
Hill Book Company, Ing., 1950}, [See also b, R.
Davidoff, K2UBC, The Satellite Experimenter's
Handbook (Mewington, CT: ARRL, 1984), pp. 6-16
to 6-18 — Ed,

‘mm = ft > 0.3048; m? = fi2 >

092 P = ga] % 3. 35

HEditor” s Note: As stated, this antenna is built for
temporary installation. Permanent installation may
require some refinements, and the overall project
¢ost may be higher. Copper wire or coaxial cable
tdon’t use foam-dielectric cable} may be substituted
for the aluminum clothesline used here, but reliable
performance requires the helix be rigid, Electrotysis
oceurring at the junction of dissimilar metals should
also be considered. Another impedance-matching
method was described by Joe Cadwallader in *“Fasy
30-9 Feed for a Helix,” QST, June 1981, p. 28.]

FOIF PR S UNT THEN DUTO 535

70 EMD

400 LFRINGS SUMMBHY
A0 LPRINTZLPRINT

414 LPRINT® FREAUENLY = "3F; "MH"

HZU  RPRINTT LARCURFERENUE UF HELLX L LAMBOAG
el

421 LFRINT * WAVELENGTH = 21z
"IWEEAREETS

45D LFRINT® fll. TURNS & “phs®
451 CHRINT™ P1ILH ANDLE ® "0 " Db

44%  LMRINTY MALAL LENGIH @ "3NF; FeRI™

240 LERINT® ANTENNA BRIN * “2bi* R

“Tiby v0R*

S50 LPRINT

449 LPRINL

(AB4317 3 "METERSY 1 TAB(4) $"FLR 1 ¥ (ABLE1) 3 " [NCHES

“Me'tess UK

470 LPRINT® WAVELENGTH =

M5 TAB CSW) aws THAB ALY TWEF § TAB S 3 N1

480 LRPRINT" SPACING SETHEEN TURNS .., &
"ITABLSL) bty TAB(AQ) 23F s TAK (RO 181

AEYS  LPHANTY HELIX DIAMBEIBK. 13 +
“21ABs oLl 202 IAB 49U 10F: TAR(SUWI )

A¥U LPHINT® LENMGTH LUF 1URN, L, *

K lAB LMY 1L LA AL 3L 1ABS0) 101

LGOS LERIND

1o LPRINT® BEAM WiliH SHALF FUWER) =
By *UELREERY

B LPRINF® BEAM WEDITH b JKei NulL) =

* 3 g " DELREES

550 LFRINT™ IERMINAL RESISTANLE -

" $H3 onne

Bah (NPLT YD YOU WANT 10 BESleN ANGTHER
ANLENNA 7 (¥ NI *3¥s

N3 IF ve m MYT THEN GO0 &0

h4u BN

Strays 8’

MOVING, CHANGING CALL?

[T} When you change your address or catl
sign, be sure to notify the Circulation
Department at ARRL Hg. Enclose a recent
address label from a Q3T wrapper if at all
possible. Address your letter to Circulation
Department, ARRE, 225 Main §5t.,
Newington, CT 06111. Please allow six
weeks for the change to take effect. Once
we have the information, we’ll make sure

18 5T

vour records are up-to-date so you'll receive
QST without interruption. If vou're writing
to Hq. about something else, please use a
separate piece of paper for each request.

QEX: THE ARRL EXPERIMENTERS'
EXCHANGE

71 Wonder what you've been missing by
not subscribing to QEX, the ARRL
newsletter for experimenters? Among the
features in the November issue were:

* Pari 2 of ““Liguid-Crystal Displays: An
Established Example of Molecular Elec-
tronics,” by I. A, Shanks.

* Clint Bowman, WO9GLW, gives instruc-

tions on building an *‘Experimental Two-
Meter Converter with Gallium Arsenide
Transistors.”’

* Would you like to transmit a message to
your favorite star? An FCC Public Notice
exposes an Extraterrestrial Paging
Proposal.

(QEX is edited by Paul Rinaido, W4RI,
and Maureen Thompson, KAIDYZ, and
is published rmnonthly. The speciai subscrip-
tion rate for ARRL members is $6 for 12
issues; for nonmerabers, $12. There are ad-
ditional postage surcharges for mailing cut-
side the U.8.; write to Headquarters for
details,



» First Steps In Radio

After all, we have heard the expres-

sion all of our lives, and we see it in
print almost everywhere. In fact, “‘safety
first’” is 50 commonplace that we tend to
become oblivious to the warning. It is a sad
fact that many of us do not become aware
of the dangers of high voltage and lightning
until we have had personal experience with
it.

We may go on our happy way with ham-
ming for years before having a bad ex-
perience, or we may never get hooked into
a voltage line that jolts us. But we must
always be aware that the danger [urks
constantly when we operate an amateur sta-
tion. Knowledge of some specific safety
measures is necessary if we are to minimize
the danger of a serious accident (and pass
an amateur license examination!), so let’s
examine the fundamentals of station safe-
ty and learn preventive measures that might
save our lives.

Where Are the Hazards?

Primary among the causes of danger, or
even death, in the ham shack is momentary
carelessness. To help illustrate this ever-
lurking specter, [ will refate a personal ex-
perience that nearly cost my life. A friend,
WS&JEK, came to my house some vears ago
with a high-voltage transformer that he
wanted me to test for secondary voltage,
He did not have an ac voltmeter that was
capable of measuring more than 1000 volts.
We placed the transformer on a wooden
base (for insulation purposes), connected
one lead of my voltmeter to one of the
secondary-winding wires, then plugged the
transformer primary into the 117-V ac
outlet. All seemed normal, and no smoke

S afety First! may seem a trifle boring.

*ARRL Contributing Editor, P.O. Box 250,
Luther, M| 48556

or strange sounds came from the big
transformer. My next step could have been
my last, had fate not been favoring me. |
placed one hand in my pants pocket (a
good safety measure) and took the remain-
ing voltmeter test lead in my free hand. I
had an alligator clip on that test lead, so
decided to attach it to the remaining secon-
dary lead of the transformer, which I did.
I woke up some three minutes later on the
floor of the radio room, and my mouth had
the taste of acid! The last thing I
remembered was feeling as though some
giant had hold of my arms and was shak-
ing me violently.

I CAN
BE A KILLER!
USE CaAUTION

Why did this happen? The answer is lack
of attention to the conditions that pre-
vailed. First, the insulation on the meter
test lead was inadequate for the amount of
voltage present. Second, I was wearing
shoes with leather soles (rubber is better)

The Amateur and
Electrical Safety

Part 12: Is your station as safe
as it should be? If not, you
may be endangering family
members and neighbors as

well as yourself.

By Doug DeMaw,* W1FB

and was standing on a concrete floor that
was damp! This is 4 no-no of the first
magnitude! Later, we learned that the
transformer secondary was rated at 2500-V,
and the current capability was 14 ampere!

Needless to say, that experience was a
superb teacher, and had I not been young
and in good healih, Id probably not be
here to write this article today, This event
clearly illustrates how important it is to
plan ahead — consider every possibility and
ensure that every safety measure is followed
before exposing ourselves to lethal poten- -
tials. We should always have another per-
son present when working around
dangerous ac or dc potentials: Adopt the
buddy plan without fail!

Other common hazards are transformers
that develop short circuits internally be-
tween one of the windings and the metal
core and frame of the transiormer. When
a breakdown of this type happens, it places
dangerous potentials on the equipment
chassis. For this reason it is vital for us to
connect a quality earth ground to all of our
station gear. The ground will cause a fuse
or circuit breaker to open and eliminate the
safety hazard. More on this later.

Proper fusing of power supplies is
similarly important to protect people from
shock hazards. A fuse with too high a
rating may not blow before a person is ex-
posed to dangerous voltages.

Lightning hazards should also be con-
sidered at all times. It {5 unfortunate that
we can do little to protect ourselves and our
equipment from the tremendous voltage
potential of this natural phenomenon. The
best safety plan is based on preventive
techniques, which we will consider later in
this article.

The remaining source of danger lies in
RF energy. Severe burns to the flesh can
result from accidental contact with anten-
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Fig. 1 — The circuit at A shows an unsafe ac power supply (sea text), Exampla B illustrates
some important safety features that should be applied to all power supplies.

Fig. 2

- Photograph showing the difference between a three-condustor Ul-approved ac line-

cord plug and a two-conductor plug that is found on older equipment.

nas or transmitter components that carry
high levels of RF (ac) voliage. There can
even be a threat to animals with regard to
RF voltage.

Power-Supply Safety

It matters not whether we use commer-
cial ham gear or operate with homemade
equipment. With the exception of mobile
and certain types of portable operation, we
will find ourselves relying on the ac mains
for the primary power source. This dictates
the need for some type of power trans-
former. Specific UL (Underwriters’
Laboratory) safety codes should be
followed. This includes a three-wire,
polarized ac line cord and proper fusing of
the primary side of the power supply. There
is also a limitation for the distance a power
supply can be from the wall outlet unless
a specifically approved ac line is used.

Fig. 1 shows two 51mplc power supplies.
The first one (A) is typical of what we
might find in some early-day ham shacks.
Why is it dangerous? Well, first off, it
does not have a safe line-cord plug (P1).
The plug is not polarized (both pins are
the same size and shape) and there is
no third pin for automatically grounding
the power-supply chassis to the ground

20 B&T~

lead in the power service.

The first circuit also lacks a fuse, which
means that a breakdown in the trans-
former, as mentioned earlier, would per-
mit high voltage to appear on the chassis
of the equipment. Finally, there is no
bleeder resistor between the output de-
voitage line and ground. A bleeder is vital

for discharging or ‘‘bleeding’’ a power i

supply after it has been turned off. The
filter capacitor (Cl) or capacitors, de-
pending on the design, are capable of
storing a high-potential charge that could
be lethal to human beings. The charge
could last for hours or days, providing a
significant shock hazard to persons work-
ing on the power supply or any piece of
gear attached to it. The bleeder resistor
drains off the stored energy within a few
minutes, removing the shock probability.
A bleeder resistor will, of course, dissipate
some of the available power from the
supply, but is a worthwhile trade-off in the
interest of safety.

Fig. 1B illustrates a safe power supply.
it has a three-wire power plug, a fuse, an
on-off indicator lamp (DS1) and a bleeder
resistor {R1). Also, as an additional safety
measure, we have added a separate earth
ground to the power-supply chassis. Note
that Pl is polarized by virtue of one pin
being larger that the others. This prevents
us from plugging the line cord into the wall
outlet in an improper manner. One pin goes
to the neutral line and the other to the hot
line. Make certain that all of your equip-
ment contains all of these safety features.
Fig. 2 shows a two-pin and a three-pin line-
cord plug.

Developing a Station Ground System

A good earth ground is not a caswval
thing. Don’t rely on a small metal rod
driven into the soil. [n many regions the
conductivity of the soil is so poor (sand and
loam) that a ground of this kind offers no
effective safety measure. Furthermore, the
quality of such a ground system can vary
with the season, depending on the moisture
content in the soil. In other words, the
ground might be fairly effective during
rainy seasons, but entirely ineffective in the
hot, dry summer months.

How, then, might we develop a more ef-
fective earth ground? Step 1 i5 to connect
a large-diameter conductor between the sta-
tion and the nearest household cold-water
line. Copper plumbing offers the best
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assurance of a quality ground, since the
joints are soldered rather than being
screwed together with joint compound, 1f

iron pipes are used in your home, the.

problem can be solved by placing an elec-
trical jumper wire acrossthe pipe unions
all of the way to the water source. The
shield braid from RG-8/U coaxial cable is
good for this purpose, as is flashing copper.

The connections can be made by means
of steel cable clamps around the pipes. You
can use an ohmmeter to learn if the joints
are resistive (bad). A good electrical joint
will show a dead short when using the ohm-
tneter on the low-ohms range. The conduc-
tor from the water pipe to the ham shack
should be a heavy conductor, such as
coaxial-cable braid or similar. See Fig. 3.

Rods driven into the soil can be effec-
tive if they are installed properly. They can
e used to supplement the cold-water-pipe
ground. Fig. 4 contains a sketch of the
method I recommend for creating an earth
ground with rods or pipes. Notice that the
rods (four or more) are driven into the soil
to & depth of approximately 6 feet. They
are arranged in a square that is 6 feet per
side.' Heavy conductor, such as RG-8/U
cable shield braid, is used to join the pipes
above ground. Ideally, it should be
soldered to each pipe. A propane torch is
handy for this job, since a soldering iron
will not develop ample heat to make a
solder connection to a rod or pipe. A heavy
conductor is then routed from the ground-
rod cluster to the radio room. This lead
should be as short as possible. Hence, the
ground posts need to be placed as close to
the ham shack as practicable. Galvanized
pipe or copper-plated rod is suggested for
the ground stakes in order to retard rusting
or corrosion. Copper pipes may be used as
ground rods if you can justify the cost. It
may not be possible to drive a copper pipe
deeply into the soil, however, since copper
is relatively soft. Pilot holes could be driven
beforehand with iron pipes, though.

My system has 4 third ground element
tied into the master ground network. 1 have
two no. 12 bare copper wires (made from
stripped vinyl-covered house wire) buried
6 inches in the soil. They are 60 feet in
length. One of them is attached to the base

mm = in x 254:m = ft x 0.3048.

Fig. 4 — A technique for use when
an earth ground must be obtainad
from metal conductors drivan
deep into the soil.
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of my 350-foot tower, which is also
erounded by means of rods. It is correct
to say that the more extensive vour ground
system, the better it will be for safety
reasons.

There is an additional value for a good
earth-ground system: it helps minimize un-
wanted RF energy on the chassis of station
equipment. Too high a level of stray RF
energy in the ham station can cause erratic
operation of the equipment, and it ¢an
“sting’’ the operator when he or she
touches the key, microphone or cabinets of
the apparatus.

The Hazards of RF Voltage

Depending on the transmitter output
power, thousands of volts of radio-
frequency energy can develop in the
transmitter amplifier section. The antenna
can also carry this high potential. RF
energy may cause severe burns to the flesh
if someone comes in contact with a conduc-
tor that carries it. All of our antennas
should, once they are erected, be out of
reach to human beings and animals,

I learned this lesson when I lived in an
apartment complex where exterior anten-
nas of any description were prohibited for
aesthetic reasons. It seemed crafty for me
to use the metal clothesline in my back yard
for a 10-meter antenna. Each yard had one.
Things worked out rather well for a month
or more, until my neighbor decided on a
summer evening to use the end of my wash
line to support himself while he was having
a lazy conversation with his wife. He chose
the wrong moment, for 1 was working
10-meter DX at the time with a 100-watt
rig! He let out a yell, which brought me to
my feet. Upon investigation of the problem
I learned what he had done: His hand had
a burn mark across all of the palm. For-
tunately for me, he understood what had
caused the burn, and created no fuss. [
ceased using the clothesiine for an antenna!

This illustrates what can happen when an
amateur antenna is close to the ground. In-
sulated wire may or may not prevent such
a hazard. It would depend on the quality

of the insulating material and its
characteristic breakdown voltage rating.

RF energy will, indeed, get through some
inferior grades of insulation unless it is very
thick. From all of this emerges a strict rule:
Never work on a transmitter or antenna
when the transmitter is in the operating
mode,

Damage from Lightning, and Protective
Measuares

Lightning is the most difficult of all
danger sources to deal with. Here we are
considering many thousands of high-
current volts. The greater the power-source
current the more devastating the damage
will be. The human body, for instance, can
endure only a few milliamperes of current
before death occurs. When current is per-
mitted to flow through flesh, it will heat
the flesh to a point of no return. This may
seem like a grim statement to make in an
Amateur Radio article, but it can serve as
a warning that is worth remembering,

There is no complete protective means
against lightning damage to personnel or
station equipment! You should disconnect
all antennas and ground them when they’re
not in use. Similarly, all a¢ line cords
should be removed from wall outlets, since
energy from lightning can enter the house
via the power mains. Whenever a severe
storm is forecast, cease using your ham sta-
tion and follow these procedures.

Lightning arrestors can be purchased for
use in amateur antenna systems, but they
are by no means a fail-safe solution. I have
seen a number of blown-out arrestors that
were used in systems where severe equip-
ment damage resulted. The 4RRL Hand-
book shows how to build a lightning ar-
restor for wire antennas. It is a good idea
to add one, even though it may not offer
complete protection.

What Have We Learned?

All of us want to protect ourselves, our
families and our neighbors against shock
hazards. This suggests that we should place
considerable emphasis on electrical safety
wher using radio gear that is powered from
the ac line. Slipshod methods of grounding
the station may result in getting on the air
quickly, but the byproduct may be ir-
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reparable. Short, large-area ground leads
attached to an effective ground system will
provide the margin of safety that all of us
must rely on when operating a radio sta-
tion. It is worth mentioning that the better
the ground system the less chance there will

be for interference to nearby TV and FM
receivers.

If your ham station must be located in
the basement or cellar for practical reasons,
use a large rubber, plastic or rubber-backed
carpet pad under the area where you sit or
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Heat: Not
Always A

Learn some basic physics

of heat through simple
electrical analogies. Then
build a temperature controller
to stabilize the temperature in

[ E—

Foe

that critical oscillator circuit.

By Tom Thompson,* WoIVJ

about that cavity oscillator you're
using at TJHF? Is the time base on
your frequency counter or your frequency
standard stable enough? What about the
zero drift on that high-gain, dc amplifier?
My answer to all of these problems is
femperature control! A change in ambient
temperature usually means an unwanted
frequency drift. Even a crystal oscillator
has this problem. But if the temperature
around the oscillator is held constant, the
frequency-stability problem is reduced.
Temperature control is not only helpful
with oscillators, but alse with any circuit
that has temperature-dependent
parameters. My objective is to explain, in
common language and with a minimum of
mathematics, how temperature controllers
work,

D oes your VFO drift slowly? How

Negative Feedback Is the Secret

A iemperature controller employs
negative feedback. A good example of
negative versus positive feedback is the dif-
ference between an amplifier and an
oscillator. Negative feedback reduces the
amplifier output and helps stabilize the cir-
cuit. If positive feedback is used, any in-
stability will increase, causing the circuit to
oscillate. Negative feedback brings a device
hack to a set point when it starts to move
away, whereas positive feedback pushes it
farther away when it starts to move, In a
temperature controller, negative feedback
is what controls the heater, to hold a given
temperature.

Two common examples of temperature
controllers are the heating system in your
house and the water heater in a fish tank.
These two controllers are electromechanical
and use the principle of differential expan-

*1340 Bluebell Ave., Boulder, COC 80302

gion. Fig. 1 shows two metals with different
expansion coefficients bonded together to
form a bimetallic strip. When it is heated,
one metal strip expands more than the
other, causing the composite strip to bend.
This action opens the switch contacts,
breaking the circuit to the heater. The metal
then cools until the circnif is completed
again and the heater turns on. The
temperature is controlled between the
points where the switch opens and closes.

The ‘“‘Bang-Bang’’ Controller

An electronic temperature controller
works on a similar principle. The sensing
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Fig. 1 — Bimetallic-strip temperature
controller.

element is a thermistor instead of a
bimetallic strip. A thermistor is an element
that changes resistance as the temperature
around it changes. The hotter the sur-
rounding temperature, the lower the
resistance of the thermistor. A simple ther-
mistor type of controller is shown in Fig.
2. Resistors R and R; form a voltage
divider at the input of the first CMOS
amplifier. These amplifiers are designed as
logic switches, so they have very high gain
and a switching threshold at the input of
approximately half of the supply voltage.

Now suppose we wish to control the
temperature of some device at 40°C. Let
us assume that we have a thermistor whose
resistance is | kilobm at 40°C. If R is
selected to be | kilohm also, the voltage
divider will deliver greater than 5 V at room
temperature (25°C). Remember that a
temperature cooler than 40°C means a
higher resistance for the thermistor. Any
voltage greater than 3 is a high logic level,
whereas anything less than 5 is a low logic
level. All of the amplifiers are inverting,
and the result is shown by the notation
above the amplifiers. The logic high at the
outputs of Ad, AS and A6 turns on Qi,
which causes current to flow in the heating
clement, Ry,. This in turn causes R; to
decrease in resistance since R, senses the
temperature change caused by Ry,. When
R; finally is less than R, the divider delivers
a voltage less than 5, or a logic low. The
notation befow the amplifiers in Fig. 2
shows the result when the temperature is
warmer than 40°C. Q1 is cut off and no
current flows in the heater circuit.

The gain through this chain of amplifiers
is very high. Therefore small changes in
temperature around 40°C cause the heating
action to be either full on or full off. This

type of controller and the bimetallic strip
heater previously described are called
““bang-bang” controllers.
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Fig. 2 — Diagram of a simple ‘bang-bang* temperature controller. R = R, at the control

temperatura.

HEAT FLOW.

Fig. 3 — Heat flow delay in a thermal
canduetor.

Ad, AS and A6 are connected in parallel
to supply saturation drive current to the
power transistor, Q1. The 74C04 gate can
source 8 mA, This means that 24 mA of
base current is available to Q1 for turn on;
$0. Ry, is approximately 470 ohms. If Q1
has an hpg = 42, the saturation collector
current of Q1 is 1 A, At 10V, this means
that 10 W of heating power is available.
‘The heating resistor, Ry, could then be as
low as 10 ohms and should be able io
dissipate 10 W.

Although this ““bang-bang’’ controller is
simple, it does have some drawbacks. The
continual switching of current through the
heating element can cause RF nocise. This
is the last thing vou want near vour
sensitive receiver, Also, the on-off nature
of this controller does not always hold the
temperature in tight enough control. Fig.
3 helps explain why this is true, The heating
element, Ry, and the thermistor, R,, at¢ in
thermal contact through the copper bar,
but a time delay exists between the heat
caused by Ry and the detection of that heat
by Ry,

24 N5

Ry, will overheat the bar at the heater
end before R, detects the rise in
temperature, If the power to Ry is
switched on and off, this has the effect of
a temperature *““ripple’” on the Ry end of
the bar that is filtered out at the R; end.

‘The Linear-Proportional Controtler

A solution to both of these problems is
the linear-proportional coatroller. To
understand this controller with respect to

the “‘bang-bang’’ conirollers, let’s derive
an electrical anafog of the heat systems that
we have been discussing. Consider a heat
flow problem. Heat tlow is given by

AT = Q8 {Eq. 1)
where

() = the heating power in watts

AT = the temperature difference in

degrees between two points

f# = the thermal resistance between those

two points, in degrees per watt.'

According to Ohm's law, E = [R. Since
this equation is in the same form as our
heat equation, we can make the following
analogies. (3 is analogous to I, AT is
analogous to E, and & is analogous to R.
We can now represent our heat problem in
terms of a circuit with which we are more
familiar.

Look again at the copper bar in Fig. 3.
We can represent the heat flow in this
copper bar with the circuit in Fig. 4A. The
current source represents ( in our heat
terms, whereas the two resistances repre-
sent by, the thermal resistance between the
two ends of the bar, and 6, the thermal
resistance between the bar and the air. The
““yoltage drops'” across the two resistors

Notes appear on page 42.
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represent the difference in temperatures.
Since copper is a much better heat conduc-
tor than air, &, is much smaller than 6,.
This is certainly true if the copper bar is
insulated so that it is surrounded by still air.

Our analogy may not be completely ac-
curate. If the current source is switched on
in the cireuit in Fig. 4A, the AT terms
would appear immediately. That certainly
is not the case for our heat circuit, since
we know that it takes time for a
temperature difference to develop, Well, all
is not lost! Since AT is analogous to
voltage, and since we have a circuit element
that voltage cannot develop across im-
mediately, let’s carry our analogy a bit
further. Consider capacitance to be
analogous to heat capacity, Now Fig. 4B
more accurately represents our copper bar.
The series resistors are the thermal
resistances along the bar, The capacitors
represent the distributed heat capacity
along the bar, and the shunt resistors repre-
sent the distributed heat loss to the sur-
rounding air.

Now vou can see why the ““bang-bang”
controller does not always hold the
temperature in tight control. If the ther-
mistor is placed down the line from the heat
source, the temperature excursions get
larger as you move back toward the heat
source that is being switched on and off.
The temperature at the greatest distance
from the heat source is relatively stable
because of the filter effect.

If the current source is switched on and
feft on? the capacitors will eventually
charge to some value, and an equilibrium
voltage will exist across each shunt resistor,
in our heat-flow analogy, an equilibrium
temperature is maintained as long as the
ambient temperature is constant. If the am-
bient temperature changes, the same

equilibrium temperature can be maintained .

if the current source is varied to compen-
sate for the change in ambient temperature.
This is the basis of the proportional
controller.

Fig. 5 shows a proportional controller.
The only essential difference between the
“bang-bang” controller and the propor-
tional controller is the amplifier gain. If the
gain is reduced on the “*bang-bang”’ circuit
uittil control is maintained within the linear
region of the amplifier, propottional con-
trol is achieved. The CMOS gates are
designed for logic switching, however, so
the operational amplifier is 2 much better
choice for a linear amplifier. Let's take a
close look at the circuit in Fig. 5 and see
if we can understand how it works.

The Bridge

First of all, the thermistor in this circuit
is in one leg of a bridge. A bridge is used
to avoid common mode problems. If the
power-supply voltage changes in the circuit
of Fig. 2, the voltage at the junction of R
and R, moves just as if the temperature
had changed. The bridge output in the cir-
cuit of Fig. 5, on the other hand, does not
have this problem. Since the power supply
voltage is common to both legs of the
bridge, and the voltage that is being
measured is a differential voltage between
the two legs, a change in power-supply
voltage will not affect the amplifier system.
A difference voltage is measured only if the
bridge is unbalanced, and that occurs for
resistance changes in one leg with respect
to the other, Therefore, a change in R, un-
balances the bridge.

The Amplifiers

The quad 1.M324 op amp is ideal in this
application because it is designed to work

from a single supply, and an instrumenta-
tion amplifier may be constructed easily
from it, Three sections of the IC form the
instrumentation amplifier. The first two
serve as high input impedance buffers,
while the third is a differential amplifier
with gain. The fourth section serves as a
buffer amplifier, which includes the pass
transistor in the feedback loop. The voltage
gain of the system is given by
Rf

Ry

The pass transistor is a Darlington power
transistor. It is included in the feedback
loop to provide additional linearity and a
unity voltage gain from the input of the
buifer to the output of the Darlington, The
current gain of the buffer/Darlington com-
bination is approximately 1000, Therefore,
heater power up to tens of watts is possible.

A, = (Eq. 2)

The Heating Element

The heating element in this controller can
be any resistive substance that dissipates
power in the form of heat. Resistors fall
into this catagory as does a length of
nichreme wire. For amateur applications,
resistors serve very well, The resistor value
is given by

2
Ry = Yomad (Ea. 3)
where
P = the maximum heating power
Vo max = the operational amplifier
power supply voltage

The maximum heating power is generally
twice the power needed at the control
temperature. V, may can never be as high
as the op-amp power supply because of the
drop through the op amp and the

TELI2

4

EXCEPT A% INDICATED, DECIMAL VALUES OF
CAPACITANCE ARE IN MICROFARADS [ pfF };
OTHERS ARE IN PICOFARADS { pF OR puF);

RESISTANCES ARE IN OHMS | k1000

our REG, IN

QO +1i5 v

TIP 120

1/2 -W RESISTORS
WIRED IN PARALLEL

TWELVE 330-41, %nu ;,

P

Flg. 5 — Schematic diagram of a linear-proportional temperature controller. R = R, at the set-point temperature, R, and R, are thermally coupled to

the enclosure.
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Darlington, but the calculation gives an up-
per limit of power dissipation. The actual
dissipating capability of the resistor should
exceed the maximum heating power.
When the voltage across the heating ele-
ment is half the supply voltage, half the
total power is dissipated in the pass tran-
sistor and haif is dissipated in the heating
element. if the pass transistor is included
as part of the heating ¢lement, this power
is not wasted. Inciuding the pass transistor
as part of the heating element has another
advantage. If Ry alone is used as the
heater, the heating power is found using
Eq. 3:
V2
Py = R

Therefore, Ry, is a nonlinear function of
¥, where V; is the voltage derived from

a temperature change sensed by the ther-.

mistor. if the pass transistor is included as
part of the heating element, however, an
interesting thing occurs. The current
through Ry is given by

(Eq. 4}

This same current flows through the pass
transistor, which has a voltage equal to the
supply voltage minus V, across it. The
power dissipated by the pass transistor is

(Eq. 5)

v
= gt

Py = (Vo = Vo) Iy
Substituting for 1p:

Py = (Voo Vo/Ry) — (Vi2/Rp}  (Eq. 6)

We already know the heater-resistor
power is Py = V,*/Ry. Since the total
power is the sum of these two powers, it
is given by

Pp= P+ Py (Eq- D

Py = (Ve Vo/Bp) — (Vo4Ry) +
{Vo*/Rp) (Eq. 8)

Py = Vo Vo/Ry, (Eq. 9)

Since V.. and Ry are constants, the total
heating power is now a finear function of
V. Also, if the pass transistor is included
as part of the heater, vou don’t have to
worry about it getting too hot since it is
now temperature controlled.

How it Works

Now that we have analyzed the in-
dividual elements of the proportional con-
troller, let’s put it all together and see how
it works. The bridge is balanced by choos-
ing R equal to the thermistor resistance at
the set temperature, or the temperature we
would like our controller to hold. If the
temperature varies from the set
temperature, the bridge is unbalanced, pro-
viding a difference voltage, AV, to the
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amplifier. This voltage is amplified by an
amount given by Eq. 2, and this output
controls the current through the heating
element, thereby varying the heat. The heat
equation predicts how much heat is
necessary to hold a temperature, AT, above
the ambient temperature in a container with
thermal insulation, §. Solving Eq. 1 for Q
gives
AT

]

where () = the heater power in watts.

The temperature inside the container will
be slightly lower than the set-point
temperature, in order to unbalance the
bridge enough to produce the heating
power, This slightly cooler temperature is
called the control-point temperature. It dif-
fers from the set-point temperature by an
amount that depends on the gain of the
system.

We can represent the thermistor
resistance as

Q= (Eq. 10}

R, =R + AR (Eq. 11)
where
AR = some small resistance that reflects
the temperature change necessary to
generate the heater power
AV = the voltage at the bridge output,
which ultimately creates the heater
power
Analyzing the bridge and solving for AR
in terms of the voltage output yields

AR = - 2AVR)
AR NS\ (Eq. 12}
AV can be written in terms of V:
V. Ry . .
AV = R (Eq. 13)

Vo can be written in terms of the heater
power, Py, as

Vo = VIR R, (Eq. 14A)

if the pass transistor is not part of the

heater, or as

Py Ry
Vcc

V, = (Eq. 14B)
if the pass transistor is part of the heater.
in any case, Ph is simply Q, as given by
Eq. 10. Substituting terms from Eqs. 13
and 14 into Eq. 12 yields:

{4 R Ry R, AT)
(VV 8RR ~ 2R,y R, AT)

{Eq. 15A)

when the pass transistor is included in the
heater, or

AR =

(4 R Ry/Ry) VAT R0
V — (2 Ry/Ry) AT Ryt
(Eq. 15B)

AR =

when the pass transistor is not included as
part of the heater

where

R = thermistor resistance at the

set femperature

Rp, = heater resistance

R, = source resistance in the

amplifier circuit

R; = feedback resistance in the

amplifier circuit

V. = heater power-supply voltage

V = regulated bridge voltage

¢ = thermal resistance of

container inswlation.

AT = set temperature - ambient

temperature

We have already noticed that the control
temperature and the set temperature are
slightly different, but to simplify the
calculations using AT, we will assume them
to be equal. To use this equation, we need
to know what AR means in terms of
temperature for our thermistor. When we
know this, we can calculate how far the
contirol temperature is offset from the set
temperature in order to produce enough
power to maintain a given AT, We can then
vary the ambient temperature, which
changes AT, and calculate a new control-
point temperature. The difference between
these two control points gives an idea of
how well the controller will work.

An Actual Case

Whew! At this point you’re probably
thinking that I have departed from my ob-
jective to keep this simpie. Well, weve
covered quite a bit, but we now have a cir-
cuit with only a few components and an
understanding of how it works. So far,
we've only considered the static control
situation. There are some dynamics in-
volved, but I will cover them by means of
an example.

My use of a temperature controller in-
volved controlling a time base oscillator for
a frequency counter that I built. Interna-
tional Crystal Co. will grind a 10-MHz
crystal that is calibrated at 60°C. Conse-
quently, the set temperature is 60°C.

How Much Heat Do I Need?

The necessary heater capacity depends
on the volume you want to control and the
amount of insulation around that volume.
‘The thermal resistance, §, of a material is
given by

A
8 Ko
where

X = the length in inches through which

the heat is conducted

o = the cross sectional area of the

material in square inches

K = the thermal conductivity of the

material in watts/inch/°C.

{Eq. 16)

This is shown in Fig. 6. Table I shows the
thermal conductivity for some common
materials.?

I constructed this temperature-controlled



Table 1

Thermal Conductivity for Common
Materials

Material Thermal Conductivity
(Wini°C) at 100°C
Metals
Aluminum 55
Copper 10.0
Gold 7.4
Iron 17
Silver 106
Stainless steel 321 0437
Stainless steel 410 0.81
Insulators
Still alr 0.0007
Epoxy 0.005
"Thermal
conducting”
apoxy 0.02
“Heat sink
compaound” 0.0
Mica 0.018
Mylar 0.005
Phenolic 0.005
Tetlon 0.005
}_ LEI‘:\GTH. L{
r ™
N\ N A
- — __*:_.1:‘m ~—{\ %ﬁ?
- AN
;}f\ 1 \\ Oy
ré ol 5
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OF MATERIAL

Fig. 6 — Thermal resistance of the material.

crystal oscillator on a 3- by 1.5-inch piece
of perforated copper-clad board. This in-
cludes the oscillator circuit and 12 0.5-W
vesistors (6-W maximum heating power)
around the perimeter of the board. With
Vomax = 12V, the heating resistor is given
by Eq. 3 as 122/6 = 24 ohms.

1 used 12 330-ohm resistors in parallef,
s0 Ry = 27.5 ohms. Placing the heating
resistors, the board and the thermistor in
good thermal contact is important. You
might even want to epaxy the resistors to
the board using thermal epoxy if you have
some, Since the heat loss for a flat surface
is perpendicular to the surface, and there
are two surfaces (the top and bottom of the
board), « in the above equation is simply
the area of the board times 2, or 3 x 1.5
inches ¥ 2 = 9 in2, From Table [ the
thermal conductivity of still air is 0.0007
W/inch/ °C. Since there is some heat loss
parallel to the board, however, and since
! used cotton balls for insulation, [
increased the conductivity by making
K = 0.001. Let’s assume that a half inch

of insulation is reasonable. We can use
Eq. 16 to calculate the thermal resistance,
using A = 0.5 inch.

¢ = 0.5/(0.001)(9) = 50

The temperature in my house is normally
about 20°C, so AT = 60 — 20 = 40°C.
From Eq. 1 we find

Q = AT/8 = 40/50 = 0.8 W

A heater power of 0.8 W is necessary to
maintain a temperature difference of 40°C
with 0.5 inch of cotton insulation. This
calculation is not exact, but it gives a
balipark number for the power needed.

Calibrating the Thermistor

T used a Fenwal JA35J1 thermistor that
has a nominal value of 5 kilohms at room
temperature. They are available from sup-
pliers such as Newark for about $1.50 each.
This thermistor is not calibrated, so you
must go through a calibration procedure.

We need an olhimmeter (preferably a
digital multimeter), a stove, a flame-proof
glass pot, a thermometer that measures
from the freezing point to the boiling point
of water and some distilled water. The glass
pot and distilled water are used to keep the
electrical resistance of the the liquid high
(around 100 megohms). The glass pot must
be washed very well in order to prevent
contamination from ionization, which
Iowers the resistance of the water,

Pour the distilled water into the glass pot
and bring it to a boil. Attach the leads to
the chmmeter probes, and place it into the
water next to the thermometer. Stir the
water as it cools. Record the readings from
the thermometer and the thermistor at
several points, until the temperature has
stabilized. You might want to calibrate
several thermistors at once by switching the
ohmmeter among them. 1 took a reading
every 10°C, and I also checked the water
resistance periodically by inserting the ohm-
meter leads, which were spaced about 0,25
inch apart, into the water. The calibration
values shown in Table 2 were then plotted
to produce a curve similar to the one shown
in Fig. 7.

Testing the Theory

Once we have epoxied the thermistor to
the copper board, so that it maintains good
thermal contact with the board, we are
ready to mount the circuit in its insulated
container. The thermistor should be placed
physically away from the heaters.

I bought a small plastic box from Radio
Shack, lined the bottom with cotton balls,
and placed my circuit inside. [ then placed
cotton bails over the top of the board and
secured the box top. T have four shielded
cables running from inside the box:
oscillator power, oscillator output, heater
power and thermistor output. The shields
provide the common connection. Wires
from inside the box should be as small as
possible to prevent conducting heat out of
the box. Since the oscillator power is
negligible compared to the heater power,
I didn’t bother to turn it on during the tests.

Going back to Fig. 4B, remember that

Table 2
Thermistor Calibration Values
Temperature Thermistor

{°Cl Resistance (Ohms)

69 900

B5 960

B0 1160

55 1310

51 1580

46 1930

40 2520

35 3130

30 3660

25 4840

18 6310
’ !
& \ :

THEFEMISTOR RESISTANGE (& 2L)
w

S

10 20 30 40 B0 60 m
TEMPERATURE [*C)

Fig. 7 — Sample thermistor calibration curve.

]

Fig. 8 — Equlivalent circuit showing tha

heating of a thermal conductor surrounded by

insulation with a thermal resistance, 6,

Q = heating power

C = thermal capaclty of the conductor

¢ = thermal resistance of the Insulation
around the conductor

T = temperature drop between Inside and
outside of container

the series resistors, which represent the
thermal resistance of the material we are
heating, are small. [f we have thermally
bonded the heater, board and thermistor,
we can assume that these resistors are zero.
This allows us to lump all of the thermal
capacitance into one capacitor and all of

the loss resistance into one resistor. The
analogous circuit is shown in Fig. 8. The
ingide of the box, which iz at room
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temperature when the heat is applied, is
analogous to the capacitor being discharged
when the switch is closed. The voltage
across the capacitor, which is like the
temperature difference between the inside
and outside of the box, is given by the
familiar equation

E = ]1R(l ~ et/RQ) (Eq. 1D
or, in heat terms,
T = Qf (1 — et/f) (Eqg. 18)

wheret = time in seconds. You can see that
at t = { the exponential term is I, which
makes AT =-{}. When a lot of time has
passed, the exponential term is 0, so BEq.
18 reduces to AT = Qf, which is the
equilibrium heat equation {Eq. 1).

After equilibrium has been reached, the
switch is opened and the capacitor is
cischarged by the shunt resistor. The
voltage across the capacitor is given by

E = I R et/RC (Eq. 19)
or, in heat terms,
AT = Q8 et/iC {Eq. 200

A composite curve is shown in Fig. 9. The
rising portion of the curve reflects the
heating rate, whereas the falling part
reflects the cooling rate. The dynamics of
the proportional controller are improved if
the heating and cooling rates are more or
less equal. This oniy occurs at a
temperature that is equal to haff the
maximum heat equilibrium temperature.
S0 the maximum heating power shouid be
adjusted to give an equilibrium temperature
that is twice the desired set terperature for
a nominal AT and selected 4.

MNow that we know what the heating and
cooling curves look like and understand
their significance, we are ready to make our
first measurements. We connect an ohm-
meter to the thermistor Jeads and apply a
voltage to our heater, We then record ther-
mistor readings as a function of time. The
voltage applied is arbitrary, but it shouid
produce enough power to raise the inside
temperature {o at least the desired set
temperature. Note the time that the voltage
is applied and record the thermistor
readings, along with the corresponding
time, until the thermistor readings do not
change significantly. Now disconnect the
voltage from the heater and again record
times and readings until the thermistor
returns to the room-temperature value,
Convert the thermistor readings to
temperature by using the calibration curve
in Fig. 7 and plot temperature against time.
‘The resultant curve should resemble the one
in Fig. 9.

The equilibrium temperature, AT, and
the heating power, Q, are now used to
calculate the actual thermal resistance of

28 5= .

our box. In my test, the applied voltage was
6.42. Since Ry, = 27.5 ohms, Q = V2/Ry
= 1.5 W. The equilibrium temperature was
60°C, and the ambient temperature was
18°C, The actual thermal resistance of the
container is found by Eq. [ as § = AT/Q
= (60 — 18)/1.5 = 28°C/wait, which
compares to a calculated thermal resistance
of 50°C/wait. Apparently, the cotton batl
insulation 15 not as «fficient as expected,
but it is perfectly adequate. Since the
heating power needed to hold 60°C at room
temperature is 1.5 W, in order to place the
control temperature at a point of equal
heating and cooling, the maximum heating
power should be 3 W, This implies a
Vo max Of 9.1 V. In my controller,
Vo max = 9.8 V when the drops through
the op amp and the Darlington transistor
are subtracted from 12 V. This is close
enough, but if a fower voltage were needed,
a Zener diode could be placed at the base
of the Darlington transistor. The maximum
power does not have to be exactly twice the
desired power, but it does provide for
better contro! dynamics.

Closing the Feedback Loop

Finally, we are ready to connect the con-
troller to the heater and thermistor and see
how it works. The bridge resistors are
selected to equal the thermistor resistance
at the set-point temperature. in my par-
ticular case, 60 °C implies that R = 1100
ohms from Fig. 7.

It we measure V, (Fig. 5) during opera-
tion, we can infer the temperature inside
the box. From Fig. 7, a [inear approzima-
tion of the change in resistance with respect
to the change in temperature may be
calculated. Table 2 shows that at 55°C the
resistance is 1310 ohms, and at 60°C the
resistance is 1160 ohms. This is a ~ 150
ohm change in resistance for a +5°C
change in temperature, so0 D = --30
ohms/ °C. The minus sign just means that
the resistance decreases as the temperature
increases. This approximation is only valid
around 60°C, but that is acceptable since
most temperature measurements will be
centered about this value. The thermistor
resistance is calculated by

Vi R .
R = 73 (Eq. 21)
g, . V) (1100)

t = ('[ﬁ'_v:j""

The control temperature is then given by

T, = T, + [(R ~ RWD]
Te = 60 + [(Ry — 1100)/-30]

{Eq. 22}

By measuring V,, we determine how far
the control-point temperature differs from
the set-point temperature.

The voltage gain of the system is set by
adjusting the ratio of Ry and R;. The
1.M324 op amp dictates 2 maximum value
of 1 megohm for Ryand a minimum value
of 1 kilohm for R.. A gain of 100 is
probably a good place to start, so let’s set
R, = 1 kilohm and Ry = 100 kilohms.

While measuring V., apply power to the
system. Since the thermistor is at room
temperature, R; will be greater than 1100
ohms, so V, will be greater than 6 V. The
heater should be full on at this point. As
the temperature rises inside the box, V, will
start to drop. When V, approaches 6 V, it
indicates that the temperature inside is ap-
proaching the set temperature, As soon as
the inside of the box becomes hotter than
the set-point temperature, the control
system will turn off the heater, This i5 in-
dicated by a sharp drop in the power-supply
current. ¥V, will probably continue to drop,
overshooting the set temperature. Finally,
V., will reach a minimum as the
temperature peaks, and then V, will start
to rise as the inside begins to cool.

Observe several cycles of this oscillation.
if the excursions are wide and the heater
is going from full on to full off each cycle,
the gain is much too high. On the other
hand, if there is no avershoot, the gain may
be too low. [n any case, the gain should be
adjusted by changing the value of the two
feedback resistors (Ry) until the heater just
reaches full on and full off. When this
occurs, the gain is set at the maximum limit

{Continued on page 42)
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Fig. 9 — Dynamics of ihe heating and coollng of a thermal conductor inside a container with
insulation of thermal resistance, ¢, when heated with power, €.



signal quality? You say your new

rig just doesn’t ‘“‘chop it"’? Well,
many dedicated CW operators feel a twinge
of despair because they think the CW
Feature of many new transceivers was
thrown in by the designer as an after-
thought. To be sure, the state of the art has
taken us to the point where drift, chirp and
ac hum no longer plague us as they did with
earlier CW rigs; a T9 signal is now the rule
rather than the exception.

One thing that can set an excellent CW
signal apart from a mediocre one is
something over which we have little con-
trol in @ modern rig: the wave shape. In
most transmitters it is adjusted for a com-
promise, or so it would seem, under ideal
conditions at moderate keying speeds. This
is fine for the occasional CW operator, but
not for a bona fide “‘ditty bopper.” After
all, the output waveform is the only voice
we CW operators have!

But there is more to the wave shape than
the simple matter of taste. What happens
to an ideal wave shape when we pass our
signals through an amplifier that is not
perfectly linear in performance? More than
likely the waveform will become ““harder,”’
and key clicks might occur. An even more
dramatic result may occur when using a
nonlinear amplifier (ciass C) after the ex-
citer, Class-C amplifiers harden a well-
shaped excitation signal. Unfortunately,
the average rig has no provision for soften-
ing the keying to compensate for the use
of class-C amplifiers.

Hard Versus Soft Keying

Let’s backtrack to the matter of taste.
It is well recognized that moderately hard

Q re you dissatisfied with your CW

*P.O. Box 0, North Pole, AK 99705

keying (presence, if you will) is best for
weak-signal work, for it is easier to copy
this type of note through noise, But for
local work and ragchewing, a hard signal
can become tiresome to listen to, even if
it is not clicky. By having a moderately

hard attack characteristic and an extra long .

waveform tail (soft decay), one can make
the rig impart a note that has a beil-like

Try This
Versatile

CW Shaper

The CW waveform shaping of
many rigs may not always meet
your needs. This circuit will
enable you to shape your rig's
output waveform to your tastes.

By Eric P. Nichols,* KL7AJ

quality. I can listen for hours to a signal
that is shaped in that fashion, especially
when the signai is exceptionally loud. On
the other hand, a soft attack and a hard
decay make the note sound mushy and
clicky.

A Practical Shaping Unit
1 will describe a versatile wave shaper

INVERTING
COMPARATOR

+12-v 0¢
T YOLTAGE

FOLLOWER

VARIABLE
ATTACK

Aud.

CATHCRE
KEYING

2.8k

{ e e

HEAT SINK
ExCEPT AS INDICATED, DECIMAL
YALUES GF CAPAGITANCE ARE
IN MICROFAMADS [ WF 7 OTHERS
ARE IN FICOFARADS {pF QR HypE]
RESISTANCES ARE N OHMS]
k #1000, MY [ Q0O 00D

Ut

PARLINGTCN
SWITCH

COLLECTOR
KEYING

Q4

Fig. 1 — Schematic diagram of the CW shaper. Fixed-value resistors are - or %-W carbon-
compesition types. C1 is slectrolytic or tantalum. The dashad-line box Indicates a heat sink at
Q1. J1 and J2 may be of the operator's choice. R1 and RZ are linear-taper controls that are panel

rnounted for operator convenience.
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that has independent control over the at-
tack and decay times (Fig. 1). The con-
tinuously wvariable adjusiments have
enough range to compensate for any
nonlinearities you are likely to encounter
in your transmitter. There will be some
latitude for your personal CW voice, too!
Three outputs are provided to allow key-
ing of different transmitter circuits.

The circuit operates as follows: U1 is an
inverting comparator. It isolates the key
from the ensuing circuitry and provides a
+ 12-V source with the key down, and a
solid ground when the key is up. When the
key is down, the Ul output is +12 V,
causing D1 to be forward biased. C1 is then
charged through RI, the variable-attack
control. The process reverses when the key
is up, and C1 discharges through the decay-
time control, R2. During this period, D1
is reverse-biased, so R1 has no effect on the
decay-time constant.

b2 of Fig, 1 is a voltage follower that
merely ‘‘reads’” the voltage of C1 and
applies it to the keying transistors, Q1 is
an open collector, high-voltage transistor
we can use to key the cathodes of tube-style
transmitters. Q2 and Q3 comprise a
Darlington pair that may be used for key-
ing the collector supply of typical crystal-
controlled portable transmitters. Q4 is an
inverter that drives the open-collector tran-
sistor, (Q5; a “*backwards” output (emitter
keying) is needed for certain SSB/CW rigs.

Considerable tracing of wiring and
perusal of the schematic diagram may be
necessary to learn exactly how your modern
rig is keyed. But once you find the spot and
method, the circuit of Fig, [ should do the
trick. If vou need an output device not in-
cluded in this shaper, you may drive it from
J2, labeled Aux oUT. Keep in mind that the
device must be an gnalog unit, A switching
transistor, for example, would negate the
effectiveness of the shaper.

Construction

The layout of this circuit is not critical.
But, it is wise to keep the leads short and
direct. Perforated board can be used as a
foundation, or you may choose to lay out
a PC board for the unit. A grounded metal
cabinet is recommended to help keep un-
wanted RF energy from entering the unit.
Ferrite beads can be used at the input and
output terminals (inside the box) to aid RF
isolation.

Once you have effectively interfaced
your shaper with that rig, your CW
operating will never be dull. Keep your
signal in shape with this shaper!

Eric Nichols was first licensed as WNSTEE, in i972,
e obtained his KLY call in 1976, und passed the Extra
Class examination in 1977, Fle is director of engineer-
ing ai KJNP, a religious brogdeasting facility at Narth
Pole, Alaska. He afso hoids & Rodiotelephone First
Class ticket emd a Radiotelegraph Second Class ficense,
His favorite activities imvolve iomemade gear and ex-
perirments with short antennas for 160 meters. B¥"1
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New Procducts

AMIDON ASSOCIATES RFI-
SUPPRESSION FERRITES

i1 Today’s RFI problems are much worse
than most amateurs experienced even five
vears ago. The average ham must contend
with a host of electronic devices every day,
many of which interfere with receivers or
become inoperative in RF fields. One
example of an RFI-susceptible device is a
personal computer. Although capable of
providing many useful functions arocund
the shack, a computer placed close to
Amateur Radio equipment is likely to re-
quire extensive RFI-prevention measures.
Otherwise, digital computer noise may
mask received signals, and intense RF fields
from the transmitter might *‘crash’ the
computer systerm.

To help the amateur/computer hobbyist
combat RFI problems, Amidon Associates
has introduced a variety of RFL-suppressing
ferrite devices. The new components come
as “‘super jumbo’’ beads, rectangular split
cores with a cylindrical center hole, and flat
ferrite bars with rectangular center open-
ings. These materials are provided-in high-
permeability factors of 43, 72 and 77
nomenclature.  With  u;  (initial
permeability) ratings of 850, 2000 and
2000, respectively, the p; for the 72 and 77
materials is the same, but the 77 stock is
better suited for work up to 30 MHz. The
72 material is rated to 500 kHz for the
upper optimum @ limit.

What can you do with these com-
ponents? Some application ideas are shown
in the accompanying photo. The flat bar
halves with the rectangular inner channel
are made especially for decoupling flat

ribbon cables of the type used with com-
puters. They can be installed without
removing end connections, and may be
placed close to the eguipment case to pre-
vent RF energy from affecting the com-
puter. The presence of the ferrite block will
also help to minimize the radiation of
spurious energy from the computer. Two
types having different center-groove widths
(2.04 and 2.57 inches are available).’

The very large beads are available in
diameters of up to 1 inch, with 2 maximum
length of 1.12 inches and an inner diameter
of 0.5 inch. These larger beads can be
slipped over coaxial cables such as RG-8
for transmission-line decoupling. Another
version (0.526-inch OD, 0.25-inch ID, 1
inch long) may be used with RG-58 and
RG-8X cables. They can be used as
replacements for coaxial decoupling coils
of the type used on many HF-band Yagis.
If vou already have connectors on the cable
and do not wish to remove them to add the
ferrite sleeves (beads), you may purchase
the Amidon 2X-43 units, place one half of
each block on each side of the cable, then
tape the halves together.

L.arge ferrite toroids are also available
from Amidon for use in decoupling ac line
cords, hi-fi lines, speaker cables, and so on.
These toroids are made in diameters of up
to 2.4 inches in types 43 and 72 material.
A catalog and price list are available from
Amidon Associates, 12033 Otsego St.,
North Hollywood, CA 91607, — Doug
DeMaw, WIFB and Gregory M.
Bonaguide, WAIVUG
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Practical RF Filtering

Improve reception and clean up transmitter

output energy by using simple external filters.

By Doug DeMaw,* W1FB

“‘old hat’’ to many amateurs, but

if you’re new to radio it’s likely that
you are interested in ways to clean up the
output from your transmitter or increase
the front-end selectivity of vour receiver.
Why might you want to ‘‘launder’™ or
**sanitize’’ the output from a transmitter?
Some older transmitters — HF or VHF —
are fairly ‘‘dirty,” with regard to output
purity, and many homemade transtitters
(even QRP rigs) are laden with harmonic
outpit currents. This condition can raise
havoc with nearby TV and FM sets, and
may lead to FCC citations for out-of-band
radiation.

The most practical solution, short of
redesigning the workings of your transrmit-
ter, is to add external filtering of the band-
pass variety. Low-pass and high-pass filters
may also resolve certain problems with
spurious output. The filter chosen will
depend on the nature of the spurious
energy.

A filter used at the input of a receiver
is useful for rejecting out-of-band energy
that may overload a receiver. The need for
filtering will depend mainly on how well the
receiver front end is designed in terms of
dynamic range and selectivity. An exam-
ple of an overloading problem can be stated
by envisioning a 160-meter operator trying
to operate physically close to a powerful
AM broadcast station. No matter how well
designed a receiver might be, the over-
wheiming strength of an AM station on,
say, 1590 kHz, could overload the front
end of a ham receiver tuned to 1.8 MHz.
This brute-force situation can usually be
improved by adding a high-pass filter that
permits the passage of 160-meter signals
while rejecting all signals below 1.8 MHz.

A band-pass filter is called for if there
happens to be strong commercial signal
energy above and below the ham band of

T he techniques of filtering are

*ARRL Contributing Editor, P.Q. Box 250,
Luther, Ml 49656

interest. A band-pass filter will reject un-
wanted energy above and below the fre-
quency of interest. Finally, a low-pass filter
can reject unwanted RF energy above the
operating frequency, while passing all fre-
guencies below the design cut-ofY frequency
of the filter. Typical response curves for all
three filter types are presented in Fig. 1.

Filter Circuits

Once we understand the nature of the
filter-response curves of Fig. [ we can
decide which characteristic will best serve
our needs. The design techniques are not
casual if we desire a filter of high perfor-
mance. Fortunately, a great deal has been
written on this subject by two of the ARRL
Technical Advisors,' and the ARRL Hand-
book coutains a handy section on this sub-
ject, including design tables, Therefore, we

‘Notas appear on page 34.

won’t get involved here with specific
designs or design methods. Our workshop
project will, however, center on a 2-meter
stripline band-pass filter.

For HF and MF (high frequency and
medium frequency) work we may elect to
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build a tunable band-pass type of filter. By
making the unit tunable we can cover all
of a band and maintain narrow response
at the frequency of interest. Filters of this
type also have the ability to reject strong
signals within an amateur band, provided
they are several kilohertz away from the
frequency to which the receiver is tuned.
This can be helpful if vou live close to
another ham who shares a band with vou.

Tunable filters are not used extensively
at the output of transmitters. Rather, a
fixed-tuned, broadband filter is the more
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practical solution to filtering. Basic con-
figurations for high-pass, low-pass and
band-pass filters are shown in Fig. 2. A
complex filter may contain a number of ad-
ditional L and C elements in the interest of
a sharper response and greater attenuation
of unwanted energy.

One thing we must always keep in mind
is that any filter, if indeed it /s a filter, will
have what is known as insertion loss. This
is specified in decibels of power lost from
one end of a filter to the other when both
ends of the filter are correctly matched to
the load impedances. In some designs, the
loss is substantially Jess than 1 dB, while
certain designs may have intended losses as
great as 6 dB. The usual reason for a highly
lossy filter is to infroduce very light
coupling in and out of the filter. This leads
to very high loaded Q (Qy), which yields
a very sharp filter response (selectivity).
Also, we may take a number of filter-design
approaches, such as Butterworth and
Chebyshev. Each provides a different
response characteristic, especially across the
so-called “‘nose’” of the curve. The nose is
the relatively flat part of the response curve
where no attenuation occurs. An ideal filter
has no humps and bumps across the nose
of the curve, but all practical filters have
some. These are related to a term called
“ripple.”” Normally, the ripple dips are less
than 1 dB. I have seen poorly designed
filters that had dips as large as 10 dB! These
improper-ripple dips will attenuate the
signal greatly at the frequency at which they
occur. Fig, 1D illustrates the ripple
principle. .

Another matter of imporiance is
“ultimate attenuation.’’ This relates to how
well the filter maintains its attenuation
many kilohertz or megahertz away from
the maximum attenuation point near the
cutoff frequency (f,,) or center frequency
(cp). Fig. 3 shows examples of good and
bad ultimate attenuation. There are some
low-amplitude spurs in the range above and
below the main response curve at A of Fig.
3. This indicates acceptable ultimate rejec-
tion. On the other hand, we see several
high-amplitude spurs above and below the
main response area in the curve of Fig. 3B.

The exact nature of the ultimate attenua-
tion of a filter depends on the design ap-

proach and the physical layout of the filter.
The better the isolation of the various filter
elements, the greater the ultimate attenua-
tion. This means that we need to physical-
Iy and electrically separate the filter
elements by minimizing stray coupling.
Shield compartments are often used to aid
in achieving proper uitimate attenuation.
in other cases, we may need only to string
out the filter elements on a PC board to
minimize stray coupling between them.
This method works at HF and lower, but
is not recommended at VHF and higher.
This filter quality is highly important for
the IF filter in receivers: Poor ultimate at-
tenuation will permit responses from
signals up or down the band from where
the receiver is tuned.

Tunable Filters

Earlier we touched on the subject of
tunable filters for HF receiver front ends.
A typical circuit is shown.in Fig. 4.
C1A/CI1B is a two-gang tuning capacitor
for peaking the filter. C2 and CS are trim-
mers for making the filter track across the
desired tuning range. These trimmers can
be deleted if variable inductors are used for
T1 and T2,

The center coupling capacitor (Cp) is
small in value (such as 10 pF at 1.8 MHz)
in order to prevent over-coupling betwegen
the pair of tuned circuits (resonators). Too
great a degree of coupling will cause what
is known as a double-hump response —
two points of maximum filter response with
only a small frequency difference between
them. This can be observed while watching
the S meter and tuning across a calibrator
signal or other steady carrier. C, should be
reduced to a value that eliminates the
double-hump characteristic.

The input and output links of T1 and T2
can be tailored (number of turns) to create
a fairly high insertion loss. The fewer the
turns, the greater the loss in decibels, but
the sharper the filter response. [ like to
design this type of filter for a loss of 4 to
6 dB. The amount of loss can be noted by
feeding a steady, low-power signal into a
receiver, minus the tunable filter, An S-
meter reading is taken, then the filter is in-
stalled and the meter is again observed.
This will indicate the approximate filter

3.8 - 4.0 MHz
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coupling capacitor that connects the two resonators. See text.



loss. If your receiver has more than ample
sensitivity and gain, the smalt loss in re-
ceived signal may be of no concern, If you
wish to make up the lost gain, however,
you may add a simple preamplifier after the
outboard filter unit,

An example is given in Fig. 5. This
broadband class-A RF amplifier is one
developed by Wes Hayward, W7ZOI, and
it appears also in Solid State Design for the
Radio Amateur, an ARRL book. The gain
can be controlled to some extent by
changing the value of RI. The larger the
resistor value, the lower the gain, This
amplifier has a rather poor noise figure,
comparatively speaking. It is not recom-
mended for use above 15 MHz when deal-
ing with weak signals. TI is a toroidal
transformer made with an Amidon
Associates FT-50-43 ferrite core. The
primary winding contains 15 turns of no.
26 enameled wire, The secondary has seven
turns of no. 26 epameied wire, This
amplifier is suitable for use from 1.8 to 30
MHez, taking into account the noise-figure
matter at the high end of the HF range.

VHF and UHF Filters

The general practice when building VHF
and UHF filters is to use the band-pass
response, Although effective filters can be
" made from lumped inductances and
capacitances (coils and fixed-value
+ capacitors), cavity or stripline filters offer
easy construction and effective perfor-
mance. The negative feature of this ap-

proach is the size of the fiiter compared to
" that of a smaller lumped-constant filter.
The latter variety is difficult to deal with
in terms of ultimate attenuation, and
calculating the correct number of coil turns
is no easy task when inductance values are
. substantially less than I gH.

" Fig. 6 shows some arrangements for
VHF stripline filters. The example at A
shows a stripline format that is suggested
for use from 5( to 220 MHz. The inner line,
: L2, is resonant as a Y-wavelength circuit.
L1 and L2 are adjusted in length and
spacing from L2 to permit the amount of
coupling desired. The tighter the coupling
(closer to L2) the fower the insertion loss
and the greater the filter bandwidth. Light
coupling is preferred to keep the Q, and
hence the selectivity, high. Acceptable Qs
are available when the insertion loss is less
than 1 dB. The filter is bilateral, which
means the input terminal will reflect the
same load impedance to the output ter-
minal, assuming both coupling links are of
the same dimensions and spacing from L2,

‘We may encounter some problems when
attempting to use the 4-wave format
above 220 MHz, First, the stripline
becomes quite short and hard to manage.
Also, the smaller enclosure may have its
' OWI resonance as a cavity, somewhere in
the tuning range of the filter, I experienced
this probiem at 432 MHz, and the anomaly
completely ruined the filter performance,
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Fig. 5 — Practical circult for a preamplifier that operates as a linear class-A amplifier. This
circult may be used after the circuit of Fig. 4 to compensate for losses through the filter. It may
be used ahead of the filter if a low-pass filter pracedes the amplifier.
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examples of VHF stripline titers, A
Ya-wavelength line is shown at A, and a
Ye-wavelength version Is at B, Probe coupling
in and out of a fiiter is depicted at C.

Changing to the l2-wavelength filter of
Fig. 6B will make construction and tuning
much easier, and should eliminate
problems with box resonance.

The probe-coupling method of Fig. 6C
is frequently used by amateurs, Small dises
are mounted on screw-adjust rods to per-
mijt changing the amount of input and out-
put coupling. With this technique, it is
easier to set the amount of coupling than
when using fixed-position links (Fig. 6A
and B).

A stripline filter is essentially a section
of coaxial transmission line with air dielec-
tric. The common design impedance for
this piece of line is 75 ohms, and it is not
critical. The ARRL Electronics Data Book
contains equations for designing stripline
filters,

Stripline fiiters can be used ahead of
VHF and UHF receivers to minimize image
responses. Similarly, they may be installed
at the VHF or UHF transmitter output to
attenuate spuricus responses that might
cause interference to other services. Addi-
tional rejection, owing to steeper sides on
the response curve, may be had by
cascading two or more identical stripline
filters. The insertion loss will increase in
proportion to the number of resonators
used.

A Practical 2-Meter Stripline Filter

Fig. 7 shows the inside of 2 homemade
2-meter band-pass filter. The circuit is that
of Fig. 6A. The enclosure isa 12 x 2 x
2% inch Minibox.* The inner line (L2) is
2 10-inch section of Y-inch copper pipe
that has been silver plated (not necessary,
but desirable). An aluminum end plate has
been added at the ground end of L2, This
permits attaching L2 to the end of the box
by means of two no. ¢ spade bolts.
Coupling links L1 and L3 are made from
ne. 12 solid copper wire. Each link is 3%
inches long and is spaced 5/8 inch away
from L2. Cl is a 15-pF capacitor with
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Fig. 7 -— Interior visw of a homemade stripline
filter for 144 to 148 MHz. Construction data
may be found In the text,

double plate spacing (Hammarlund
HF-15X).

The construction of this filter does not
follow ideal methods. Best filter Q and
power-handling ability will result when a
seamless box is used as the outer conduc-
tor. The end plates should be soldered to
the main box, as should the ground ends
of L1, L2 and L3. This suggests the use of
copper or brass tubing (silver plated to
reduce corrosion and to elevate the Q) as
the outer conductor of the line. Losses
through heating will be substantially lower
when all components are soldered or brazed
in position, The completed unit can then
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be silver plated. Normally, this will cost a
few dollars at a plating shop. If you can
obtain your own silver anode and plating
solution, the job can be done at home. The
phone book Yellow Pages should list a sup-
plier of these materials.

Best filter performance will result when
1.2 is as long as possible and C1 has the
least capacitance for establishing
resonance. The physical length of L2 must
always be less than ¥ wavelength, and less
than Y wavelength in the case of the cir-
cuit of Fig. 6B. Many stripline filters use
a tuning disc (two round plates} for Cl. A
collet with fine threads is necessary on the
box end wall at the high end of L2 to pro-
vide smooth adjustment of C1 when disc
tuning is used. A large-diameter tuning
screw is recommended if you follow this
design technique. A locking nut will be
needed to secure the tuning disc in position.
Iron parts are not recommended in this type
of unit; brass or copper should be used.

Despite the less than ideal construction
method I nsed for this filter, performance
is good and the insertion loss is on the order
of 0.3 dB. There is some heating at the
ground end of L2 when 75 to 100 watts is
run through the filter. This would decrease
with brazed or soldered filter elements. The
HF-15X capacitor will tend to flash-over
at powers above 100 watts. Therefore, for
higher power on 2 meters you should use
disc tuning and a larger inner and outer
line. A diameter of 1 inch is suggested for
1.2 at power levels in excess of 100 watts.
The outer conductor (box) would then be
somewhat larger than that of the filter
under discussion.

Filter Adjustment

When the filter of Fig. 7 is used ahead
of a receiver, it is necessary only to adjust
C1 of Fig. 6A. for peak signal response, For
transmitter applications we can {une the
filter for maximum power output, or for
minimum SWR. Both counditions should
coincide.

Closing Comments

It was not the purpose of this article to
teach you how to design filters. Instead, |
wanted to explain what filters can do and
how they appear in schematic-diagram
form. The ARRL literature and past ar-
ticles in QST contain the nitty-gritty you
need to get into the design aspects of filters.
I hope you will develop your knowledge
and skills in this broad area, for filters are
an important part of Amateur Radio.

Notes

'Bd Wetherhold, W3INOQN, and Wes Hayward,
W17ZOI. They may be consulted concerning filter
design. Include an s.a.s.¢. with your letter,

‘mm = in x 25.4; m = ft x 03048, <]

New Products

DATAK CORPORATION
ELECTROLESS TIN PLATING

[ Electroless tin plating has usually meant
a dull, gray plate with marginal solder-
ability, poor adhesion and a four-month
solution shelf life. Most formulas also re-
quire the addition of a strong acid to the
solution,

DATAK solves these problems with
Tinnit™, a dry chemical mix that can be
stored for vears without deterioration.
When mixed in water, it plates a shiny layer
of pure, solderable tin over copper, brass
and nonalloy steels. No acid is added, and
there is alimost no odor, Plating is done at
temperatures of 110-130°F.' The metal
should be reasonably clean, but cleaners in
Tinnit prepare the metal for a perfect plate.
A maximum plating thickness of 0.0004
inch is reached after 15 minutes in a fresh
solution.

Tinnit is designed to plate bare copper
cireuit boards, but it can also be used for
general cosmetic plating. Although the
resistivity of tin is slightly higher than gold,
Tinnit works successfully as a protective
plate on edge-card-connector fingers when
gold is not available.

Tinnit is supplied in a 1-pint size for
$3.50. This amount will plate approxi-
mately 600 in2. Bulk quantities are
available on an individual quote basis. The
product bears the DATAK catalog number
ER-18, and is available from your DATAK
products distributor or from DATAK Cor-
poration, 65 71st S5t., Guttenberg, NJ
07093. For more technical information,
contact Barry D. Browa at 702-359-7661;
for sales information, call Terry Pflueger
at 201-869-2200, — Paul K. Pagel, NIFB

100 = {°F=32) X 5/0; mm = in X 25.4;
mm? = in? x 645.16;! = pt x 0.4732.

Next Month in @ST

What's on tap at the start of what
promises to be another banner year for
Amateur Radio? To begin with, there's
an overview of what's in store for hams
on the new 800-MHz band in the way
of antennas, surplus equipment and a
proposed band plan. Elsewhere, you'll
tind an in-depth explanation of solar
winds and aurora, and a construction
project for a simple 10-meter FM
receiver. Beginners (and old-timers,
too) will enioy a basic explanation of
how HF radio signals travel. On a
related subject, there wiil be an ex-
panded report on the September VHF
QSO0 Party, conditions for which were
outstanding. Catch all this, and more,
in January QST.




ARRL Board Approves AX.25
Packet-Radio Link-Layer Protocol

Adoption of a standard link-layer protocol sets the stage for
global growth of amateur packet radio.

By Paul L. Rinaldo,* W4RI

Board of Directors voted for

approval of a link-layer protocol
for amateur packet radio. This was the
culmination of three years of work by
numerous volunteers and the ARRL
Board-created Ad Hoc Committee on
Amateur Radio Digital Communication.
{A protocol is simply a format and a pro-
cedure describing how to handle the things
called for in that format.) While the link-
layer protocol is only one of seven protocol
layers eventually needed for packet radio,
it is the crucial one that ensures basic com-
munications compatibility throughout the
world. In recognition of the pioneering
done by North American amateurs, the In-
ternational Amateur Radio Union (IARU)
has named the ARRL as the international
clearinghouse for information relating to
packet radio, with a view to encouraging
common standards and regulations.

What is Packet Radio?

Like AMTOR or Baudot RTTY, packet
radio is 2 mode of digital communications,
With packet-radio techniques, data is sent
from one station to another in bursts, or
Jrames. In addition to carrying data, each
of these frames contains addressing infor-
mation, error-checking information and
control information.

The addressing information in a frame
tells what amateur station sent the frame,
what station the frame is being sent to and
what stations should relay the frame, Using
this addressing information, many packet-
radio stations may share the same frequen-
¢y. By examining frame addresses, a sta-
tion can tell which frames are for it and
which frames are for other stations on the
frequency. To monitor a frequency, a sta-
tion may look at all of the frames it
receives, regardless of to whom they are
addressed.

The error-checking information in a

O 1 October 26, 1984, the ARRL

Chairman, ARRL Ad Hoc Committes on Amateur
Radio Digital Communlcations; ARRL Seniot
Technical Editor

frame allows the receiving station to deter-
mine whether the frame contains any
errors. If the frame is error-free, the re-
ceiving station accepts it and sends an
acknowledgment to the station that sent it.
If the frame contains errors, the receiving
station ignores the frame and waits for it
to be retransmifted by the sending station.
Checking frames for errors, and having the
sending station correct errors by
retransmission, makes packet-radio com-
munications error free.

The protocol approved by the ARRL
Board of Directors formally specifies the
format of a packet-radio frame and the ac-
tions a packet-radio station must take when
it transmits or receives such a frame. Since
this protocol deals with two linked stations,
and does not touch the topic of multistation
networks, it is called a link-layer protocol.

The link layer is level 2 in a 7-level con-
ceptual model developed by the Interna-
tional Organization for Standardization
(OSI). Bach layer is assigned a specific type
of function.

s Level 1. The physical fayer is respon-
sible for moving bits (15 and 0s) from one
station, through a communications chan-
nel, to another station.

* Level 2. The link layer ovganizes the
data into frames and ensures that they
arrive without error at the other end of the
radio link.

¢ Level 3. The network layer makes the
frame into a packet by inserting informa-
tion needed by a network to get the packet
to its ultimate destination, perhaps through
many links.

* Level 4. The transport layer lines up
information (called messages) to be
transmitted in packets and sorts out re-
ceived packets so that messages are
assembled in the right order.

¢ Level 5. The session layer decides when
your station needs to have a QSO with
another one to exchange data.

* Level 6. The presemation layer does
the housekeeping chores for your com-
puier; code interpretation, display and file
management are some of its functions.

¢ Level 7. The application layer runs the
programs that make the computer do
something you want it to do.

Breaking these different functions into
separate raodules has several advantages.
One is division of labor, meaning that dif-
ferent people can work on different
modules. It simplifies and divides up the
tasks. It also permits replacement of, or in-
dividual variation in, modules, as long as
they obey certain rules. There is no reason
you can’t have a smorgasbord of protocols
for different purposes, and certainly that
will be the pattern of future packet radio,

But for now, we have an agreed way of
exchanging frames at the link layer of
packet radio. Some work has been done on
the other protocol layers, but there is not
yet any substantial agreement. The next im-
portant hurdle is the network layer — the
ARRL Ad Hoc Committee is actively
developing a network-layer protocol.

Link-Layer Format

The structure of the link-layer frame is
shown in Fig. 1. For purposes of discus-
sion and operation, the frame is divided
into fields. Bach frame starts and ends with
a flag. The flag has a peculiar bit pattern:
01111110. The pattern appears only at the
beginning and end of frames. If this pat-
tern accidentally shows up somewhere else
in the frame, a zero is inserted by the
sending station then removed by the receiv-
ing station. This technique is known as bit
stuffing.

The second field is the address field. In
the protocol adopted by the ARRL Board,
the address field uses the Amateur Radio
call signs of the stations in the link, The
first of these is the call sign of the destina-
tion station at the other end of the radio
link, The second is the source call sign —
the originator of that frame, If the two sta-
tions are in direct contact, that’s all there
is to the address field. If not, the call signs
of one to eight packet-radio repeaters can
appear. Fach call sign takes up six
character spaces; shorter call signs are
padded with ASCII spaces. A seventh
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FLAG | ADDRESS | CONTROL | INFORMATION |  FCS FLAG
14170 et | 2
01111110 1 OCTET | PIDJVARIABLE 01111110
OCTETS i QOCTETS
REPEATER
DESTINATION SOURCE AT
klalklaiselse|SSlk|elafzise|se|38|w|1|a|w]|srlspSS
D D D
fol1]1]oj1}ofof1] [ofs|sl olR[Rle]  [is]s{!IolrIA{H]
3
‘ [
N4 Y \ |
ASCII K SECONDARY GET | SSID  HAS BEEN
STATION TO REPEATED
IDENTIFIER 0 1 = HAS
0 = NOT
RESERVED FOR LOCAL USE

HDLC EXTENDER BIT SET TO 0 EXCEPT FOR LAST OCTET

Fig. 1 — AX.25 frame format. The repeater addrass subtfield is optional and may contain as many

as eight repeater call signs.

character, called a secondary station
identifier (SSID) is added to permit up to
i6 different packet-radio stations to
operate under one radio call sign. For ex-
ample, WIAW 35 is a repeater, while
WIAW 415 a bulletin board at a different
location. The SSID aiso keeps track of
which repeaters have repeated, and which
have vet to repeat, the frame.

Next is the control field. 1t contains a bit
pattern that tells what kind of frame it is
{information ot supervisory} and a frame
number (0 to-7) for acknowledgments.
Following that is the protocol identifier
{P1D), which signifies the network-layer
protoco! in use, if any. Then comes the
information field for frames that contain
data to be transmitted. This field can have
up to 256 octets of information. (An octet
is a group of eight bits.)

Following the information field is the
[frame check sequence field (FCS). The FCS
is there to allow receiving stations to detect
transmission errors. The sender generates
a pattern of 16 bits according to an
algorithm published by the OSI. Upon
receipt of a frame, the receiver calculates
the FCS on the basis of the received data
then compares the answer with the FCS
calcufated by the sender. If the two match,
that frame is then acknowledged. The
frame is ended by a flag.

Procedure

Recall that a protocol includes both for-
mat and procedure. Packet radio protocols
are generally executed in a microprocessor-
based device called 2 terminal-node con-
troller (TNC). The TNC carries out the
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procedures without need of operator
intervention.

Disconnected State

When power is applied, packet-radio
TNCs are normally in the disconnected
state or monitor mode. This permits
displaying all activities on the channel. The
TINC also looks for any connection requests
from other stations and will respond by
establishing the connection or ignoring the
connection reguest, depending on
circumstances,

Connection Establishment

‘When one station wishes to connect with
another, it sends a command frame to the
other station and starts a time-out timer.
[f the other station is on the air and able
to connect, it sends an acknowledgment
frame. If the called station doesn’t respond
before the timer runs out, the calling sta-
tion will reinitiate the request a number of
times. The number depends on the signal-
ing speed and radio propagation medium
(for example, terrestrial VHF or satellite).

Information Transfer

After the link connection is established,
the TNCs will enter the information-
transfer state. In this state, the two stations
may exchange information and supervisory

frames.

Disconnection

While in the information-transfer state,
either station may send a request to dis-
connect. The disconnection occurs after a
response from the other station or if the

timer, mentioned earlier, times out.

Connectionless Operation

'This is a procedure that permits round
tables and bulletin transmissions via packet
radio. The normal method of connection
between two amateur stations is not prac-
tical when muitiple stations are involved.
The protocol allows this type of operation
by using unnumbered information frames.
Without frames being numbered, however,
the TNCs do not automatically request
retransmissions of bad frames as they do
when connected.

Acknowledgments

The control field of each frame sent in-
cludes the number {0 to 7) of the last frame
correctly received from the other station.
If the sending station had sent frame
number 5 but received acknowledgment for
frame number 4, it knows to repeat frame
number 5.

More Detail

If you’re interested in the details of the
link-layer protocol, a booklet entitled,
“*Amateur Packet-Radio Link-Layer
Protocol, AX.25"" will be available from
ARRL Hq. in late December for 38 U.S.,
$9 Canada and elsewhere, postpaid (U.5.
funds). The booklet gives the complete
protocel specification in sufficient detail
for those wishing to write software to im-
plement the protocol. It also summarizes
the history of the protocol development. A
tutorial based on an earlier version of the
protocol appears in the proceedings of the
Second ARRL Amateur Radio Computer
Networking Conference, also available
from ARRL Hq., for $9. The proceedings
of the First and Third conferences are
priced at $8 and $10, respectively.
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Optimizing Coaxial-Cable

Traps

Effective high-reactance

antenna traps provide

good performance and

increased effective

bandwidth. Author Sommer
supplies detailed data for
coaxial-cable traps, along
with design curves for

two types of cable.

By Robert C. Sommer,* N4UU

length of coaxial cable to form both

the coil and the capacitor of a
parallel-resonant antenna trap first ap-
peared in an amateur publication in 1981.'
Coaxial-cable antenna traps have been
found to be broadband, inexpensive, easy
to consiruct, stable with respect to
temperature variations and capable of
operating at surprisingly high levels of
power. Furthermore, these traps can be
made small and lightweight,?

This article shows an optimum diameter
for such a trap, which permits a specified
resonant frequency to be obtained with a
minimum length of cable. Minimizing the
length of cable not only reduces the cost,
weight and the losses associated with the
cable, but also achieves the maximum
bandwidth over which the parallel-resonant
impedance remains high. These are all
desirable characteristics. The data for con-
structing optimized traps, for each of the
HF bands, can be found in the figures,

Mathematical Background

Fig. 1 shows a cutaway view of a coaxial-
cable antenna trap. Suppose the thickness
of the cable (the outside diameter) is t
inches, and that the cable is wound on a
cylindrical form with an outside diameter
of d inches, in order to produce a coil con-
taining n turns. Assume the coil is close
wound, with no spacing between the adja-
cent tutns, 80 as to obtain the greatest in-
ductance with a given number of turns,

T he clever concept of using the same

'Notas appear on page 42.
*6508 Telegraph Rd., Alexandria, VA 22310

Assume, also, that one-half inch of
shielded cable is used at each end of the coil
as a pigtail to penetrate the coil form.* The
total length of the shielded cable under
those conditions is approximated closely by
an(d + t)+ 1 inches, If the distributed
capacitance of the cable is C, pF per foot,
then the total capacitance of the cable is

¢ « Colmid +1) + 1]
p)

Using the standard formula for inductance,
the inductance of the coil formed by the
coaxial cable can be expressed as

d + tp2n2
18(d + )+ 40nt #H

since the mean diameter of the coil is
d + t and the length of the close-wound
coil is nt.* When the inner conductor at one
end of the cable is connected to the braided

pF (Eq. 1)

(Eq. 2)

shield at the other end of the cable, as'
shown in Fig, 1, a parallel-resonant circuit
is formed. The resonant frequency is given
by

o _ 1000
7 2T

where L is expressed in microhenrys and
C is expressed in picofarads. For any
selected set of trap parameters (d, t, n
and C,), equations 1 and 2 are used to
determine C and L, respectively, and equa-
tion 3 predicts the resonant frequency
accurately.

MHz

(Eq. 3)

Optimum Trap Parametery

As described above, it is easy to deter-
mine f, once the parameters of the trap
have been selected. In practice, however,
a value of f, is selected, and then the
parameters are determined in order to

HOLE 1N
PIPE

e

ATTACH ANTENNA WIRE
{ SOLDER)

\

W~

COIL. FORM

COAXIAL -CABLE
WINDING

HOLE IN
PIPE

_STIFF
“WIRE

AN

/ ATTACH ANTENNA WIRE
G ‘ —:'/

[SOLDER}

Fig. 1 — Cutaway view of a coaxial-cable antenna trap built on PVC tubing. .
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achieve the selected value of f,. This can
be accomplished by placing the right
members of equations I and 2 into equa-
tion 3 and performing some algebraic
manipulations to arrive at the cubic
eguation

a3nd + an? + a0 + a, =0 (Eq. )

ay = (2nf)2 (d + t¥x Cq

Thus, one selects parameters d, t, f, and
C,, computes the coefficients a,, a;, a;
and a3, and then solves equation 4 to find
the proper value of n. Once n is deter-
itined, the total length of shielded coaxial
cable required can be caiculated from

tions 4 and 5 were evaluated for several dif-
ferent values of d, and the results {which
show the required cable length, ¢, as a func-
tion of the outside diameter of the coil
form, d) are presented in Fig. 2. It is in~
teresting that there is a minimum length of
cable that permits resonance to be achieved
at the selecied resonant frequency. Here an
optimized trap is defined as that which re-
quires a minimum length of cable in order
to achieve resonance at a specified frequen-
¢y. Consequently, Fig. 2 shows that a trap
that is resonant in the 20-metét band and
made with RG-174/U cable, will be op-
timized if the cable is wound on 2 form that

is 1.4 inches in diameter,

Design Charts

Bquations 4 and 5 were used to generate
the design charts that are shown in Fig. 3,
which pertains to RG-174/U cable, and
Fig. 4, which pertains to RG-58/U cable.
The nominal cable parameters used in these
calculations were

RG-174/U: ¢ = (1.105 inch,
C, = 30.8 pF/foot
RG-58/U: t = 0.200 inch,

where £ a mo(d + t) + 1 inches (Eq. 5) C 8.5 nF/fi
. Ce = 28, oot
ag = ~216,000,000 @ + 1) o P
ap = —480,000,000 t Using mintature RG-174/1] cable and  Each chart shows the length of the cable
a; = 2=, d + 12 C, f, = 14.175 MHz as an example, equa- and the number of turns required for
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resonance in one of the HF amateur bands
through a narrow range of diameters for
the coil form. The dashed vertical line at
the right indicates the precise value of d that
minimizes £, This point is found by using
differential calculus and solving a fifth-
order equation.

The resuits show that an optimized
coaxial-cable trap is characterized by a coil
configuration in which the length of the
coil, nt, is equal to 0.450 times the mean
diameter of the coil, d + t. This causes the
two terms in the denominator of equation
2 to be equal. The dashed vertical line at
the left indicates that value of d that gives
rise to a square coil configuration, in which
the length and diameter of the coil are
equal. Generally, square coils exhibit a
relatively high Q. It is probably unwise to
choose a diameter less than that of the
square coil configuration.

To maximize the trap performance, the
diameter of the coil form should be such
that the length of the cable is minimized.
Since this might not always be possible
because the proper size of material is not
available, a smaller diameter should be ac-
ceptable; but a diameter larger than that,
which gives rise to a square coil should be
selected. In all cases, the range of diameters

between the optimum and square configur-
ations is broad enough that suitable
material should be available.

Design Examples

Suppose a 15-meter trap is going to be
made from RG-174/U coaxial cable. From
the dashed vertical lines in Fig. 3F it is ap-
parent that the diameter of the coil form
should be greater than 0.75 inch, with a
diameter of 1,14 inches being optimum, A
local hardware store should have %-inch
polyvinyl chloride (PVC) tubing that has
an outside diameter of 1,10 inches {close
to the optimum diameter). Fig. 3F shows
that with a coil-form diameter of 1.10 in-
ches, the trap will require 22 inches of
cable, wound into a 5Y2-turn coil,

As a second example, suppose a 20-meter
trap is going to be made from RG-58/U
coaxial cable. From the dashed vertical
lines in Fig. 4E, it is apparent that the
diameter of the coil form should be greater
than 1.3 inches, with a diameter of 2 inches
being optimum. In this case, a piece of
1Y4-inch PVC pipe that has an outside
diameter of 1.68 inches serves nicely. Fig,
4E shows that the trap will require 35%
inches of cable, wound into a 53%-turn coil,

As a final example, consider the design

of a 75-meter trap that is to be made
of RG-174/U and will be resonant at
3.825 MHz. Since the 75/30 meter band is
relatively broad, iwo design charts are
presented: one for f, = 3.55 MHz, which
can be used accurately for the lowest
100 kHz of the band, and one for f, =
3.95 MHz, which can be used accurately
for the highest 100 kHz of the band. Refer
to Fig. 3A. It is clear that the optimum
diameter of the coil form for the low end
of the band is about 2.47 inches, and, from
Fig. 3B, that the optimum diameter for the
coil form for use near the high end of the
band is about 2.36 inches. In this case, a
pair of PVC pipe couplings with an out-
side diameter of 2.25 inches were used to
make a pair of traps for use in a 75/160
meter inverted-V antenna,
Coincidentally, the lengths of these
coupling units were perfect. Figs. 3A and
3B show that, with a diameter of 2.25
inches, 12 turns are required for resonance
at 3.55 MHz, and 11 turns are required for
resonance at 3.95 MHz. Since the desired
resonant frequency is near the high end of
the band, 11% turns was chosen. Equation
5 shows that the required length of cable
is about 844 inches. Since it is much easier
to shorten a length of coaxial cable than
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to lengthen it, these traps were wound in-
itially using 86-inch lengths of cable, and
the ends were then shortened slightly in
order to raise the resonant frequency to
3.825 MHz.

Tunizg Information

My experience shows that traps con-
structed with close adherence to the data
in Figs. 3 and 4 are usually resonant within
one percent of the design frequency. Small
variations in C, and t do occur from one
batch of cable to another, and among
cables produced by different manufac-
turers. Stray capacitance can also become
significant at the higher frequencies. in
order to compensate for such variations,
and to provide for the fine adjustment of
resonant frequency to a favored segment
of the band, some suggestions for tuning
are presented next.

The values of ¢ and n, which are read
from the design charts, will leave a hali-
inch pigtail of shielded cable at each end
of the coil, One should start with an extra
inch or two of cable that has been dressed
to make the connections. If some addi-
tional length of shielded cable is left inside

Table 1

Elactrical Characteristics of Coaxial Cable Antenna Traps

RG-174/L5

Minimum Length Square Coil

RG-58/U

Minlmum Length Square Goll

Freq. Sensitivity Reactance Sensitivity Reactance Sensitivity Reactance Sensilivity Reactance

(MHz) (kHzlinch} (ohms) tkHzlinch) {ohms)

3550 195 193.8 18.9 187.9
3.950 238 188.6 289 183.8
7.150 68.1 1687.7 66.1 162.6
10.125 126.4 155.8 1228 1511
14175 2292 1450 2225 140.8
21.225 466.2 132.7 452.7 1287
28.850 786.2 123.8 7737 120.2

(kHzllnch} (ohms) {kHzlinch} (ohms)

16.7 178.7 16.1 1727
20.2 174.8 19.5 168.9
58.3 154.7 58.2 149.1
108.2 143.8 104.3 138.4
196.6 133.8 189.0 128.7
400.9 122.7 384.5 117.8
886.2 114.7 696.7 102.8

the coil form, the capacitance is increased;
consequently, the resonant frequency will
be lowered. This sensitivity of the resonant
frequency to the length of the cable has
been computed, and is given in Table 1 in
units of kilohertz reduction in £, per inch
of additional coaxial cable.

To achieve resonance near 7.050 MHz
with RG-174/U, for example, Table 1
shows that an additional 1-inch length of
coaxial cable inside the coil form will lower
the f, by about 66 to 68 kHz. An addi-

tional 14 inches will lower it by about 100
kHz, thereby dropping the f, from 7,150
to 7.050 MHz. To raise the resonant fre-
guency, the coaxial cable inside the coil
form can be dressed back in order to reduce
the capacitance, and the turns on the coil
can be spread slightly to reduce the
inductance.

Bandwidth
The useful bandwidth of a trap is that
over which the parallel-resonant impedance

COIL-FORM DIAMEYER { INCHES)
{C)

"1+ 14 Lo 14
i
I
1104 13 -%\ fo = 3.54 MHz 101 13 1 fo* 3.95 MHz
- I . ¥
2}
u 0.0 N 8 !
G 1094 2 L 100+ @124 )
- 2 1 E |
E L ! jed = ¢
2 1084 © I 5 s & ud
W 5 | E ll::.l I -~ TURNS
a | E | 8
w F
a 10?J 2 I = g4 3404
] H |
S I 2 )
I I f :
108 | i | T 9 ! -~ i
I LENGTH | -~ :
{ 1 ‘.\ l e ‘\-l\
1c8 Bl T T ¥ T T T : — 986 2 l T T 1 T T v £ =
2.4 28 2.8 3.0 3.2 3.4 3.6 3.8 2.2 2.4 .8 a8 3.0 3.2 5.4 ER)
£0IL-FORM DIAMETER {INGHES) COIL-FORM DIAMETER { INGHES)
A) (B)
66 t ™ 48.54 10
b
N N
LLE 10 \' fo = 7,10 MHz 48,0 - R £y 2 10,125 MHz
N\
n A . A
w . i A o {
5 es- 2z 94 “~ W O4TS4 o
¥ o | o =
z 2 N £ & )
o " | = e {
- r
© 63 © ad ! E arod & :
“ i I & 4
S - u |
il - ]
a 625 z 7 | E a5 5 f
CI | 3 :
| | !
614 64 | 46.0 4 I -
; | LENSTH ;
| LENGTH ; | i
60 :d [. T T T T 1 T 1 4%.5 4 L T T ¥ T L T A S |
15 1.8 2c 2.2 2.4 2.8 zAa 3.0 4 1.6 1.8 2.0 2.2 2.4 2.8 2.8

COIL-FORM DIAMETER { INCHES)

(O

40 05T



Table 2

Characteristics of Some Miniature Traps
Using RG-174/U Coax

Resonant Coll Form  Number  Total
Band Diameter of Turns  Weight
(meters)  (inches) (n} {ounces}
75 2.250 11.28 27

40 1.500 10.00 1.2

20 1.100 775 0.8

10 Q875 5.26 0.5

remains high enough to isolate or trap the
outer sections of the antenna, Ignoring
losses, it can be shown easily that the im-
pedance of a parailel-resonant circuit can
be expressed as ’

. Xo

Z{f) N NI (Vi
where X, is the reactance of each element
{both C and L) at the resonant frequency,
fos and £ is the operating frequency. It can
be seen that Z(f) is proportional to X,.
Consequently, a large value of X, should
provide a relatively large operational
bandwidth.

The minimum length of cable is equiva-

(Eq. 6)

lent to the maximum X, The values for
reactance shown in Table 1 are the values
of X, for coaxial cable traps. Based on
these data, traps made from RG-174/U
have a slightly greater operational band-
width than those made with RG-58/U. In
cither case, the optimized traps will have
the greatest operational bandwidth.

Construction Techniques

The construction technique described by
Carter (llustrated in Fig. 1) provides
lightweight traps when made with
RG-174/U.¢ A *“family’* of traps for use
in dipoles made by the author are shown
on the first page of this article. Their
characteristics are summarized in 'Table 2.
Alternative configurations for dipole traps
were described by DeMaw and by Johns,
who also considers the construction of
coaxial-cable traps for use in vertical and
rotary-beam antennas. In all cases, the
design charts and other data given in this
article are applicable.

Power Ratings
Coaxial-cable antenna traps are able to

operate at surprisingly high levels of power.
An inverted-V antenna for operation on the
40/80/160-meter bands was constructed
with minjature traps made with RG-174/1J,
similar to those shown on the first page of
this article. There were no problems when
operating at 1 kW average input power on
40 and 80 meters. Subsequent operation at
1.4 kW output power on 160-meter CW
produced the complete failure of one of the
80-meter traps. This was caused by ex-
cessive heating, which brought about an in-
ternal short circuit between the inner and
outer conductors of the coaxial cable. The
remaining traps show signs of over-
heating, but did maintain their electrical
integrity.

Based on this experience it appears that
miniature coaxial-cable antenna traps made
with RG-174/U can be used safely if the
average power to the antenna is approxi-
mately 500 waits or less, For higher levels
of power the larger traps made with
RG-58/U should be employed.
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of stability. The period should be recorded
and the gain halved by reducing the
feedback-resistor values by a factor of 2.
This should allow the controller to hold
temperature without oscillating. In my
case, the final gain from Eq. 2 is A, = 47
kilohms/1.2 kilohms = 39.

The required gain depends on how well
the thermistor is thermally coupled to the
heater —- the better the coupling, the higher
the gain can be. There is a temptation at
this point to mount the thermistor right on
the heater. Resist! With the thermistor next
to the heater you have no insurance that
the heat is being coupled to the circuit that
you are trying to temperature control. It
is much better to have the thermistor away
from the heater and in close proximity to
the most temperature-sensitive component
in the circuit.

After the final gain adjustment has been
made, the actuat control temperature can
be measured via V. In my situation, V, =
6.14 V. Using Eqs. 21 and 22:

{6.14) (1100)
(12 - 6.14)

Te = 60 + {1133 — 1100)/=30] =
58.2°C.

R; = = 1153 ohms

The control temperature and set
temperature only differ by 1.8§°C.

On my controller, the pass transistor was -

not included as part of the heater, We can
use Eq. 15B to see how well the theory
agrees with the measurement;
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4(1100) (1200)

/Wﬁ

47,000 28
AR =
(- [20200)0  [@2) @75)
47,000 28

AR = 61.8 ohms

For our thermistor, the change in resistance.

with respect to the change in temperature
is - 30 ohms/ °C; therefore, the change in
temperature needed to produce AR is
61.8/ —30 = - 2.1°C, which vields a con-
trol temperature of 60°C - 2.1°C =
57.9°C. We measured a control
temperature of 58.2°C, so the the dif-
ference between the calculated and
measured temperatures is only 0.3 °C using
the measured 6.

Since the agreement is quite good, we can
now pick a new AT and see how much the
control temperature varies. This is called
a sensitivity calculation. We will determine
how sensitive the control temperature is to
a change in ambient temperature. Let’s
assume that the ambient temperature
decreases by 10°C. That means AT = 52.

Then
4(1100) (12000  /(52) (27.5)
47.000 28
AR = —
12~ 212000  f(52) (27.5)
47,000 28
AR = 69 ohms

This translates to a - 2.3°C change,
which produces a new control temperature
of 57.7°C. If we assume the ambient

temperature increases by 10°C, the control
temperature becomes 58.2°C. A £10°C
change on the outside of the box causes
only a plus or minus 0.25° change on the
inside of the box!

For the Purist: The PID

Even though the proportional controller
holds the control-point temperature fairly
well, there is one small flaw. To generate
the heater power, the control temperature
must always differ from the set
temperature. There is an answer to this
problem. it is called the PID controller.®
This controller has a proportional term, an
integration term and a derivative term.
Whereas, in our proportional contiroller,
the heat is a function of the difference be-
tween set and control temperatures, in the
PID controller the heat is a function of the
temperature difference plus the integral
over time of this difference plus the
derivative of this difference. The integral
term will reduce the control-point and set-
point temperature difference to zero over
a period of time.

I feel that the straight proportional con-
troller is adequate for my purpose. The
world of temperature controllers is
fascinating. Believe me, they can be a lot
of fun to experiment with!

Notes

‘AL W, Scott, Cooling of Electronic Eguipment
{New York: John Wiley and Sons, 1974), p. 17.

[eott, pp. 17-19.

R. C. Dorf, Modern Control Syvstems (Reading,
Mass.: Addison-Wesley Publishing Co., 1980},
p. 380, g



Product Review

Yaesu FT-757GX Transceiver

The current trend in HF rigs is toward
miniaturization, packing 2 maximum of features
into a minimum of space. The Yaesu FT-757GX
is one of the more recent contributions to this
genre, and is a fine representation of its class of
fully solid-state rigs.

The FT-757 is capable of all-mode transmis-
sion and reception on all of the HF ham bands
(including the WARC-1979 bands), and is
equipped with a general-coverage receiver.
Powered by 13.5-V dc, the 757 can produce
100 W output on $5B, CW and FM, and 25 W
on AM. Full CW break-in operation is possible,
and an internal keyer minimizes the need for ex-
ternal attachments. A duct-flow cooling system
cnsures long life for the discrete components.

It Appears to Be Complex ...

And it is. The front panel has 31 separate
knobs and buitons. In addition to the multifunc-
tion meter and frequency dispiay, the front-panel
controls turn on and off the voX, MOX, POWER,
RF AMP, ATTenuator, speech PrROcCessor and
Noise Blanker. They also select the desired
METER scale and AGC speed. The various knobs
include the MODE selector, AF and RF gain, main
tuning, SHIFT, WIDTH, sQueLch and noise-blanker
thresholds, and mMicrophone and DRrivE level
controls. Ten buttons alter the frequency, vro
in use, scan feature and memories. A ¢LARifier
and pial LOCK are also on the front panel.

The rear-panel provides access Lo an external
PIT ling, the aANTenna connector, PATCH/AFSK
input, RE OUT, EXT speaker, AF OUT, KEY, GND and
13.5 V-dc. Other rear-panel features are:

* the power connector,

* VOX controls,

# data connector,

* LINEAR amplifier select switch,

» speech coMPression LEVEL adjust,

®* AM CARrier adjust,

» 25-kHz MARKER generator on/off switch,

* REMOTE Molex connector for interfacing
with an external microcomputer,

* FWD-REV switch for the front-panel meter,

* rwp SET for the front-panel meter,

¢ gxTernal aLc for controlfing outboard
amplifier, and

* +8-V de.

The top cover hosts the keying controls. One
switch selects full- or semi-break-in, and another
activates the internal keyer. A sliding poten-
tiometer adjusts the internal-keyer speed. A built-
in speaker is also located on the top cover.

Four hard-rubber feet are mounted on the
bottom of the rig, as is a bail for elevating the
rig's front. The main tuning knob torque adjust-
ment screw is also accessible from the bottom.
One side of the radio has a carrying strap; two
flat rubber pads are mounted on the other.

Operation

Frequency controf: When the radio is turned
on for the first time, the default frequency,
7.000.0 MHz, appears on the blue-fluorescent
digital display. Two VFOs, A and B, are

*Assgistant Technical Editor

Conducted By Paul K. Pagel,* N1FB

Table 1
Yaesu FT-767GX, Serial No. 3N040531

Manufacturer's Claimed Specifications
Fragquency coverage: Receive — 500 kHz to

29.9899 MHz; transmit —-1.5-1.99999, 3.5-3.99999,

7.0-7.49099, 10.0-10.49999, 14.0-14.49959,
18.0-18.49999, 21.0-21.49999, 24.5-24.99993,
28.0-29.999889 MHz.
Modes of operation: CW, ESB, AM, FM.
kHzfturn of knob: Not specified.
Tuning steps: 10 Hz and 500 kHz.
Backiash: Not specified.
8 meter sensitivity (uV for S9 reading):
Not specified.

Transmitter power output: 100 W — SSBICW/FM;
25-W AM.
Third-order IMD: Less than - 35 dB.
Spurious suppression: Better than 50 dB,
Receiver sensitlvity: {1.5-30 MHz) less than
0.25 pV for 10 dB 5+ N/N.

Measurad in ARRL Lab
Receive — as specitfied;
transmit — as specified.

As specifled.

10 kHz.

As specified,

Nil,

RF amplifier outfin: 160 m, 220/14.5; 80 m,
220/13.5; 40 m, 220/18; 30 m, 280/25; 20 m,
235/26; 17 m, 220/25; 15 m, 250/30; 12 m,
170/22; 10 m, 220/25.

110-W, all bands; 25-W, AM

- 33 dB.

58 dB,

Recelver dynamics measured with RF
amplifier outfin:

80 m 20 m

Noise floor (MDS}

dBrm:

Blocking DR {dB):

-121/-140  -120/-137
Noise limited Noise limited

Two-tone 3rd-order

IMD DR {dB):

1190 21/89

Third-order intercept

{dBm):
Receiver recovery time: Not specified.
Golor: Gray.
Size (HWD); 33 x 912 x 2% in (93 x 238 x 238 mm).
Waeight: 11.5 1b (5.2 kg).

-5/+155 - 3.5/4+ 18,5

40 ma,

available to change the operating frequency in
either 10-Hz or 500-kHz steps. These can be ac-
cessed in a variety of interesting and nove! ways,
allowing the operator to master almost any fre-
quency demand encountered, To flip between
VFQOs, press the vFo a/B button. The main

tuning dial, which has a recessed finger hole for
rapid tuning, tunes the active VFO. Torque, or
dial resistance, is adjusted by varying a screw set
in the bottom of the radio. The BAND/cH paddie
serves two purposes: It moves the active VFO
to the next higher or lower ham band, or, if the
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500k STEP button has been pressed, the VFO will
move in S00-kHz steps up or down from the
displayed frequency.

Operating split frequency is easy; press the
spLIT button. The displayed frequency (on the
active VFQ) stays the same and is your receiver
frequency, while the other VFO will contrel the

transmitter frequency. A green SPLT appears to_

the left of the operating frequency to indicate
the rig status.

Memories: The FT-757 has eight program-
mable memories. A host of variations on the
memory theme are easily performed by pressing
the memory-selection keys. These allow you to
write a specific freguency into one or more of
the memories (VFO > M) Or cause a memory fre-
quency to become the operating frequency o >
vFO). Another key, VED <> M, exchanges fre-
auency and meode information hetween the
operating VFQ and the most-recently-accessed
tnemory. Pressing it a second time exchanges the
information again. If you’ve changed the
memory frequency while it was on the operating
VFO, that new frequency will be the one stored
in the memory channel.

This function is useful for quickly checking
& memory frequency, scanning around that fre-
quency and then returning to the original VFO
trequency ance your curiosity has heen satisfied.
There is no indication of which memory chan-
nel has been accessed when this feature is used;
vou must remember the channel from your last
operation on that channel.

Pressing the Mr/vro key flips between the
operating VFOand the memory channel. This
displays the memory frequency while suppress-
ing the former VFO frequency, but, unlike the
VFO <» M key, the memory frequency is in-
volatile — spinning the main tuning dial has no
effect. The memory-channel number is indicated
to the right of the frequency display. In this
mode, you're able to scan through the eight
memory c¢hannels. To do this, press the
BAND/CH UP or oWN buitons. Pressing the
nMRsVEO Key again returns the VEO frequency to
the display and suppresses the memory. All of
the memory keys, plus the spirr and vro A
keys, cause a “beep’” to sound whenever they
are pushed.

Variations on the Frequency Theme: Yet
another frequency control on the FT-757 is the
¢Larifier. This is another name for Receiver In-
cremental Tuning, but in this radio it lets you
continuously tune the receive frequency as far
away from the transmit frequency as you like.
Acting somewhat as a third VFO, the cLAR con-
trol works only when a VFQ is being used; it
won't change a memory frequency that has been
called up. Pushing the ¢LAR bution a second
time returns the receiver frequency to where it
was before cLarification was used.

A programimable memory scan (PMS) can be
implemented by pressing the pms button. Here,
the receiver scans from the last selected memory
frequency to the frequency in the next higher
memory channel, looking for signals strong
enough to break the squelch threshold. An in-
teresting feature ot the PMS is that if the next
highest memory channel holds a frequency below
the previously used memory channel, the scan
will search from the lower frequency to the
higher one, regardiess of their order in the two
memoty channels., This prevents the scan from
going *“all around the mulberry bush" — afl the
way through the receiver range until it gets to
the memory channel frequerncy.

The 8-pin microphone plug has provisions for
a scanning microphone, Optional microphones,
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Fig. 1 — Spectral display of the FT-757GX.
Vertical divisions are each 10 dB; horizontal
divisions are each 5 MHz. Output power is ap-
proximately 100 W at a frequency of 24.7 MHz.
All spurlous emissions are at least 55 dB
below peak fundamental output. The FT-757GX
complias with current FCC specifications tor -
spectral purity.

Fig. 2 — Spectral display of the FT-757GX out-
put during transmitter two-tone IMD tast.
Third-order products are 34 dB below PEP.
Yertical divisions are gach 10 dB; horizontal
divisions are each 1 kHz. The transceiver was
being operated at rated input power on the
20-metar band,

Fig. 3 — Synthesizer noise about the carrier.
Vertical divisions are each 10 dB; horlzontal
divisians are each 20 kHz. The transceiver was
being operated at rated input power on the
20-meter band.

the Yaesu MD-1 B8 (desktop) or MH-1 B8
(hand-held), allow normal and rFast tuning up
and down the bands. The D. LoCK button
disables the main tuning knob by disengaging the
photo-interrupter on the tuning knob shaft.
Pressing the D. Lock also disables the micro-
phone tuning controls.

Operating frequency can be changed via a
microcomputer. Optional microcomputer inter-
face units must be used in this application. Yaesu
provides their FIF-65, for interfacing with an
Apple®, or the FIF-232C, an ElA RS-232-C
connection.

Receiver

A slew of operating aids are built into the *757.
These include 1+ sHIFF and WIDTH controls,
sgueLch and a vanable noise blanker (Mg}, The
wi control varies the time constant of the noise
blanker AGC, changing the width of the blank-
ing pulse. Thus, the noise blanker can be set to
eliminate noises of different duration — ignition
type noise, lightning or the Woodpecker.
‘The 1F wioTH decreases one side of the receiver
passband at a time. By simultaneousty manipu-
lating the 1¥ $HIFT and WIDTH controls, the pass-
band can be reduced as required — especially
useful for CW reception on a crowded band.

An rr aMplifier and/or aTTenuator can be
placed in line with the receiver front end. The
attenuator reduces sensitivity approximately
20 dB. AGC is switchable from slow to
scc-Fast, The meter shows relative signal
strength calibrated in 8 units during reception.
A 25-kHz marker generator can be switched on
for calibration purposes. The headphone jack
will handle both monaural and stereo
headphones.

FTransmitter

Yaesu has equipped this rig with all the
transmission aids considered standard these days,
such as VOX and a speech processor. A few
extras have been included as well. In addition
to $SB and CW transmission, the *757 operaies
FM and AM. The carrier is adjustable if you run
A3E (amplitude madulation). The front-panel
meter shows relative power output, ALC level
and forward and reverse SWR.

CW Transmission

A, feature not seen often enough these days is
full break-in, or QSK. The FT-757 has this
feature, as well as the more common semi-break-
in. A built-in keyer with variable speed control
and dot memory rounds out the code comple-
ment of this rig — all vou have to do is connect
a 3-conductor plug to the kev jack. You can, if
you wish, connect a straight key to the KBY jack,
or use an outboard keyer through the same input.
Sidetone volume is adjustable.

RTTY operation

To pperate RTTY, connect the modem out-
put to the rear-panel PATCH jack and switch to
LSB, keeping the MIC gain control to reasonable
levels, Use the af ouT jack on the rear panel to
provide audio to the modem, Another rear-panel
jack, prT. can be used for automatic switching
from receive to transmit. Yaesu recommends
using the heavy-duty power supply (FP-757HD)
for extended RTTY communications. The
switching power supply, FP-757GX, should be
used only when RTTY transmissions can be kept
under 30 seconds. The squelch control is useful
in RTTY reception: If you’re tuned to the proper
frequency for a Bulletin-Board System (BBS) or
a commercial RTTY transmission, you can keep
the squelch closed until it is broken by the desired
station. This minimizes attempts by the modem
to demodulate the ever-present static on the
bands.

Frequency Control
The main YFO knob tunes contituously



through the general-coverage receiver frequen-
cles. If you want to jump to a higher or lower
ham band, press the appropriate BAND/CH
paddle. When the sook STEP button is depressed,
the BAND/CH paddles allow rapid scanning
through the high-frequency spectrum.

Antenna Tuner

Yaesu markets a fully automatic antenna-
matching network, the FC-757AT, which mates
with the FT-757. The ““tuner’” is approximately
the same size as the transceiver, and the two
physically complement each other. The FT-757
automatically controls the antenna tuner through
a control cable that plugs into the rear panel of
each box. The antenna coaxial cable connects to
the tuner (which has only S0-239 connectors on
the rear panel), and a short cable connects the
tuner to the transceiver.

Operation is simple: Make sure the antenna
tuner is turned on, and change bands on the
transceiver, A yellow wait LED will light, and
you’ll hear a clicking and whirring as the tuner’s
8-bit microprocessor looks for the best im-
pedance match, You can watch the SWR increase
and decrease on the built-in meter as the tuner

goes through its search. After several seconds .

{never more than 20 for the rhombic antenna I
matched; a dipole took slightly longer), the noises
stop and the green READY LED lights up.
You can use the manual TUNE and LOAD con-
trols to match an antenna yourself, but I always
found the avtomatic matching satisfactory.
Together with the band-pass or no-tune-up
feature of the FT-757, I had a great time on 80
and 160 meters, not being limited to repeated
tuning procedures of any sort as I moved up and
down the band. Qccasionally, when I began to
transmit after tuning around, the wair LED
would go on, and I would wait, as directed. Ad-
justing the sensitivity control minimizes these
walIT periods. After a few seconds the READY
LED would turn on and I could proceed.

Other Interesting Features

Yaesu uses a “Duct-Flow Cooling’’ system to
force air through the transceiver, The resulting
thermodynamic efficiency of this design results
in a smaller-sized transceiver. Air flows in the
bottom and middle rear of the rig, drawn by the
fan mounted directly behind the front panel. The
air flowing to the fan cools the Local Oscillator
and RF boards, and the air flowing from the fan,
at a higher pressure, flows past the PA unit and
heat sink. The fan isn’t always on, cycling in
response to the radio's internal temperature.

Ten-meter FM repeaters can be accessed vsing
the two 'VFQs in a seLiT configuration in the
FM mode.

The general-coverage receiver works well, and
is an enjoyable plus to my everyday hamming.
1 was easily able to pick up parts of conversa-
tions made over local cordless phones on the fre-
quencies below 2 MHz,

The AF gain control is mounted to the lower
left of the main tuning dial, an excellent loca-
tion for mobile use — close to the driver’s right
hand. The front-panel controls are sufficiently
far away from each other that I never in-
advertently hit a wrong control. I'd prefer the
cLaRifier to be on the righi side of the VFO
knob, but only because I'm right-handed and
found that feature to be an oft-used one.

The final-output transistors are protected
against antenna mismatch — when the SWR is
31, only 75% of the rated output power is
available. The LoCk button is a helpful addition,
especially during CW operation. A lithinum bat-

(A)

{C)

Fig. 4 — CW keying waveforms of the
FT-757GX. In all cases, the upper trace Is the
key closure, lower trace is the RF enveiope.
Horizental divisions in A and B are sach 50
ms; in G, 5 ms. An external keyer was used to
key the transceiver. For A, semi-break-in was
being used; full break-in was used for B, Note
the decreased weighting effect of full break-in
operation. Except for break-in method selec-
tion, all othet control settings at A and B are
aqual, The 20 ms delay between key down and
generation of the RF output waveform, and
the continuation of the RF waveform after key
up can be seen in A and B, but is mare readily
noticed in photo C.

tery with an estimated life of five years backs
up the memory channel information and ensures
that the operating frequency isn't lost when you
turn the rig off and on. Smail LCD letters to the
left or right of the operating frequency indicate
when the PMS, LOCK, SPLIT Of memory channels
are used.

Comments

Though the QSK is a step in the right direc-
tion, as is the built-in keyer, both have limita-
tions that decrease their effectiveness. The break-
in stops working at higher keving speeds; the
receiver AGC just doesn’t recover fast enough
to receive signals between the dots. The weighting
on the built-in keyer is unfortunately not ad-
Justable, and the fixed dot/dash ratic is a
hindrance at higher speeds. The keyer also has

a very nonlinear speed adjustment. When the
slide potentiometer is advanced, the CW speed
jumps suddenly from about 16 WPM to
28 WPM — careful adjustment is needed to get
the speeds in between.

1 was surprised to find the ¢W Narrow posi-
tion uses a 600-Hx filter. Although the CW pass-
band can be reduced through manipulations of
the wiDTH and sHIFT controls, 600 Hz is not
enough selectivity for today’s crowded HF
bands. In addition, there’s enough leakage
around the filter (““blowby’*) to be annoying.
The wiDTH and SHIET controls help to some ex-
tent, but their use reduces audio fidelity, The AM
filter, too, is uncomfortably broad. I had to use
upper ar lower sideband to tune in any desired
signals while scanning through the broadcast
bands,

The cooling fan has a habit of turning on and
off with keying, whenever 2 high SWR is present.
While | admire the ducted-cooling system, one
of the results is that the guts of the rig are
open to the outside through fairly large spaces
-~ large enough for a paper-clip to fall inside and
short out something.

Two steps are needed to stop the PMS
{(memory scan). Not only does the soueLch con-
trol level have to be decreased, but also the M
> VFQ button has to be pushed. If the M >
VEFQ is not pressed, the transceiver stays locked
on the last scanned frequency. Also, there is no
function to scan through the eight memory chan-
nels, When entering information into the
memory channels, you have to remember what
the last memory channel was or enter one of the
memoty modes to get the chanmel indicator to
the right of the frequency display. Though it
saves front-panel space to incorporate the
memory channel sefector as a secondary func-
tion of the BAND UP/DWN paddles, the loss of a
constant indication of the latent memory chan-
nel is significant.

Another result of the limited front-pane] space .
is the positioning of several crucial controls on
the rear panel. These include the voxX GAIN, TrIP
and DELAY, Other oft-used, but hard-to-reach,
controls include the speech processor comp
LEVEL, the ¥WD-REv FwD-SET switches for the
built-in SWR meter and the 25-kHz MaRKER
switch.

While the unit was being tested in the ARRL
Lab, an interesting anomaly was noticed: When
the RF AMP is put in line in the receiver, the
transmitter output power drops almost 3 dB
when the rig is tuned to 40 or 30 meters; this is
somewhat less noticeable on other bands. This
power output decrease can be compensated for
by increasing the drive level.

The switching power supply is not without its
glitches. When the transceiver is in receive, severe
radio-frequency interference (RFI) occurs,
Cordless telephones in the same house are wiped
out, as is Channel 3 on a black-and-white televi-
sion set, which experienced a high degree of
diagonal cross-hatching, rendering the screen
unreadable. The TV was plugged into the same
outlet as the rig. If vou have a computer in your
ham shack, for example, and it uses a television
monitor, you may be out of luck. Channel 8 on
the same TV showed minor cross-hatching,

The Manuoal

While satisfactorily describing the rig's
features, the manual lets the reader down where
explanations are most needed, The directions for
use of the frequency and memory controls,
especially important considering their com-
plexity, are confusing. An uninformative

December 1984 45



diagram illustrates the relationship between the
VFOs and memory channefs. Use of the memory
options is explained through a series of five ex-
amples, each of which proposes a typical
operating situation and then shows how the
memory features aid and enhance that situation.
The section on installing the FT-757 in a mobile
setting is inadequate; no explanation is given on
actually mounting the rig, althongh good detail
is given in the section on power requiremenis,

Operation

Operating the FT-757, once the frequency con-
trols are mastered, is 4 pleasant experience. |
took the rig, power supply and antenna tuner
with me to the [984 Field Day operation at
N3KZ. Even with four transmitters on constantly
within 500 feet of each other, no disturbing in-
termodulation occurred as long as the attenuator
was placed in line. The automatic antenna tuner
was the final touch to a no-tune-up rig, and the
gentle whirring and clicking of the internal com-
ponents was comforting during the early A.M.
The lightweight power supply proved adequate
for all my uses, both at home and during FD.

The speech processor does its job well, and the
scanning microphone is a boon to maobile and
armchair operation. Having an RIT with
unlimited tuning range and ‘‘automatic cancei™
is an excelient aid, too.

The Yaesu FT-757 is a pleasant rig, and works
well in all but the most demanding amateur ap-
plications. Enhanced with many useful features,
this tiny transceiver is exceilent for the ham
who can’t often use a permanent station. The
Yaesu FT-757 is available from Yaesu Electronics
Corporation, 6851 Walthall Way, Paramount,
CA 50723, tel. 213-6334007. Price classes:
FT1-757, 5860; FP-757GX, $170; FP-757THD,
$200; FC-7157AT, 5260. -— Leo D. Kiuger,
WBZTRN

AEA DOCTOR DX™

MORSE CODE CONTEST TRAINER
FOR THE COMMODORE 64™
COMPUTER

When the rotators have been greased and the
radio equipment readied for action, what more
can a contester do to prepare for the fall/winter
contest season? What does it take to get prepared
tor the QRM on 40 meters, the cutthroat
multiplier chases on 20 and the high-speed CW
ops on the low ends of the bands? As you might
imagine, there are several avid contesters who
work at ARRL Haq., among them, Mark Wilson
(AA2Z), Bob Halprin (K1XA), Mike Kaczynski
(W10D) and myself, Until recently, we thonght
the only way to train operators for contests was
to have them work real contests, on the air. Then
we saw Doctor DX — & program for the Com-
modore 64 that simulates the CQ Worldwide CW
contest. Boy, does it simulate! Aa hour after
Doctor DX was delivered to the tab for testing,
K1XA was “running” JAs at 190 Q8Os per hour
from a *“QTH" somewhere in the Caribbean,
This review draws from comments and obser-
vations made by many CW operators who tried
Doctor DX while it was here.!

Daoctor DX comes with a read-only memory
{ROM) program cartridge for the C'64, a cable
to connect between your keyer and the cartridge
and 30 pages of documentation. T'o use Doctor
DX, you must plug the cartridge into the C64

'For other observations on Doctor DX, see
October 1984 How's DX?
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and plug your kever into the phono jack on the
back of the cartridge. When you turn on the C64,
Boctor DX starts automatically. If you use 2 TV
set ag a monitor with your C64, Doctor DX will
send audio to the TV speaker. If you use a video
monitor that does not have a speaker, vou will
have to make a cable to carry audio from the
C64 to a speaker. The documentation that comes
with Doctor DX gives complete directions for
audio hookup. Even if you have to make an
audio cable, you should have Doctor DX run-
ning in well under an hour.

When the program starts, you see a transceiver
front panel on the screen, and vou will hear noise
coming from your speaker. Before you can begin
“contesting,’” you have to tell Doctor DX your
latitude and longitude, the length of time you
wish to operate and the time (UTC) you wish to
begin operation. In the Doctor DX documenta-
tion, there is a list of latitudes and longitudes
for DXCC countries and a page of listings for
U.5. cities. Using this list, you should be able
to correctly set your QTH anywhere {rom
Botswana to Winston-Salem, North Carolina.
One of the advantages of Doctor DX is that con-
tests no longer have to be a taxing 24 or 30 hours
long. You can select any duration for vour
simulated contest, from one hour to 24 hours.
Once you have selected a QTH and a duration,
you must set a starting time, in UTC. Then press
the return key, and you are “on the air.”

What will you find when you start tuning up
and down the bands (with the C64 function
keys)? You will hear realistic band noise — more
on the lower bands than on the higher ones.
There will be stations calling CQ, and stations
working cach other. If you listen to any station
for a long time, that station will work others,
just as it would in a real contest. Qccasionally,
you will hear a DX station working a station vou
can’t hear, a station within your skip zone.
Doctor DX simulates the propagation that you
might find at your selected location and time,
on a day at the peak of the sunspot cycle. (After
all, who would want to simulate the propaga-
tion that we have to endure this year?)

There’s 2 lot of DX to be heard. The

documentation states that *‘prefixes are weighted
according to population density, with the
guarantee that for each of the 304 countries,
there is at Jeast one station represented.”” Even
with this guarantee, we were unable to work all
of the DXCC countries, but some more persis-
tent person might. if you work a long contest,
or try several different times of day from the
same QTH, propagation will change as you
would expect it to,

Contest Training

Working stations with Doctor DX follows the
format used during the CQWW CW contest: you
must exchange calls, signal reports and CQ
zones. A list of CQ zones is provided, along with
the fatitude and longitude list in the documen-
tation. You must send the zone number that
matches your latitude and longitude, or else you
will not be credited for your contacts. Your score
will be computed after each station is worked,
and it will be posted, along with other statistics,
on the display. After 15 minutes of operation,
your QS0 rate, in contacts per hour, will also
be shown.

Doctor DX is a well-constructed simulation.
Most CW operators would be unable to
distinguish between a tape recording of Doctor
DX and the real thing, We have been told that
Doctor DX, disguised as a transceiver, fooled
a lot of good operators at the Dayton Hamven-
tionr. Doctor DX has the flavar of real contesting:
Fast stations are at the low end of the band, slow
stations at the high end; each station is on a
slightly different frequency, and signals vary in
tone and strength depending on propagation; if
you stay on one frequency for a while, another
station will try to steal ““your’' frequency; if you
are persistent, he may go away.

‘The only ways vou might begin to tell Doctor
DX from the real thing are if (1) vou don't
recognize any of the calls, (2) you hear countries
youn know are not on the air and (3} you feel that
conditions are a little too good. But this is 2
stnart program — each contact is different from
the one before. Within the limits of what is
realistic for contests, vou will hear many



operating styles as you tune around the bands.
In order to be an effective training tool, a simula-
tion must be realistic, and Doctor DX is.

Doctor DX is a great aid for breaking-in the
neophyte contest aperator, and warming-up the
experienced operator who may be out of shape,
If you call CQ, stations will come back with
regularity. If propagation is in vour favor, and
vou have not worked all the stations on the band,
you will get into a fuli-fledged *“run.” It is quite
possible to work 150 {or more) stations per hour.
This gives valuable training in how to work under
pressure, how to log quickly, how to get fills and
how to do two or three things at once. The sta-
tions on Doctor DX use common CW abbrevia-
tions, and getting used to these abbreviations
before the contest can be helpful to new
aperators. What do you do when someone tries
to steal ““‘your”” frequency? A few hours with
Doctor DX, and you will have some idea when
to fight, and when to switch. Doctor DX will in-
crease the level of competition found in CW
contests.

Unfortunately, you can “‘cheat’® with Doctor
DX, and such cheating will detract from the
training value of the simulation. You need only
to answer a station with two correct letters from
the suffix of his call. This may be realistic, but,
unless you force yourself to use complete calls,
you can increase your QSO rate artificially. And,
if you are working lots of stations on one fre-
quency, you seldom have to send your call. This
is a time-saving measure that might not work so
well in a real contest. Another thing about
Doctor DX that is not realistic is that the other
operators are all very good. If you send correctly,
they copy, and they always send correctly. We
don’t expect the program to simulate “‘lids,” but
newcomers should be aware that thera are those
who miss reports no matter how well you send
them! Despite these minor Haws, if vou force
yourself to play clean and keep a log sheet,
Doctor DX will certainly prepare vou for con-
testing, and will probably increase your scores.

As 2 CW Trainer

Does Doctor DX have anything to offer those
who are not interested in contesting? If you want
to increase your CW proficiency, the answer is
*yes.”” While not designed specifically for that
purpose, Doctor DX is a great CW trainer, with
an endless supply of new calls and contacts. If
you need some slow CW, you can tune to the
high end of any band to find stations sending
below 13 WPM. As your copying ability in-
creases, you can tune down the band, and work
faster and faster stations. Unfortunately, the
only way to check your copy is to see if the other
station comes back to you, and this means only
that you got at [east two letters in his suffix cor-
rect. But as you learn the code, you know when
you have copied something wrong, and you
know at which speed you feel comfortable, so
this is not a great problem.

Doctor DX is good for teaching CW sending.
Characters must be well formed, or stations will
keep asking for repeats. You will learn quickly
that a **5" must have 5 dots and not 4 or 6.

Doctor DX is 2 CW teacher that never gets
tired and doesn’t repeat itself. It is a tool for in-
creasing the speed at which you copy CW, while
simultaneously geiting training in operating prac-
tices and precise sending.

The Hardware

Doctor DX is not simply a ROM castridge.
The plug-in unit also contains the circuit needed
for Doctor DX to read your keyer. After ahout

a week of heavy use, our copy of Doctor DX
went permanently key-down. It is very likely that
a loose wire in 2 keyer put 12-V de on the input
to Doctor DX. When we opened up the cartridge
to replace the blown IC, we were suprised to find
that the numbers had been filed off the 1Cs, and
the ICs had been painted for identification. Since
we could not identify the blown chip, we could
not fix the unit. It is unfortunate that pirates have
forced AEA to take such protective measures.
People who make unauthorized copies of
products have now made it impossible for the
rest of us to maintain our own equipment. For-
tunately, AEA was happy to exchange our
damaged Doctor DX for a new one. The replace-
ment is still operating in the ARRL laboratory.

Concluosion

BDoctor DX is not flawless, but it is a well-
xecuted, revolutionary training aid. The highest

praise should go to the programmer or program-
ming team that brought us this software. There
are other features, like the switchable power
levels, muiticolored display and variable sidetone
pitch, that ensure that it will be a long time
before anyone gets tired of Doctor DX. It would
be nice if the authors had included a mode in
which you would be forced to answer each sta-
tion with its complete, correct cafl. But as it
stands, Doctor DX is one of the first Amateur
Radio products to really take advantage of a
home computer. If you have worked all of the
bugs out of your contest station, you will want
to *‘work out with Dactor DX’ to improve the
most important piece of equipment in your shack
— the operator.

Doctor DX is available from Advanced Elec-
tronic Applications, Inc., P.O. Box C-2160,
Lynowood, WA 98036, tel, 206-775-7373. Price
class: $150. — Jeff Ward, K8KA (]

New Products

DX ENTERPRISES DX-1/DX-2
SOFTWARE

[1 These programs are designed to aid vou in op-
timizing your DX operating conditions. To use
them, you need an Apple 11, 11+ or /¢ com-
puter with 64 kbytes of RAM and one disk drive.
If you have a printer, you'll be able to obtain
hard copy of the results. These programs enable
you to forecast with reasonable accuracy: base
sunrise/sunset times; target minimum, average
and maximum sunrise/sunset times; long-/short-
path great-circle bearings; long-/short-path beam
heading; sunspot number; quality factor of the
path; MUF; FOT; and the grayline sunrise/
sunset {DX-1 only) times. Printed output of the
grayline (DX-1 only) and a printout of the screen
are also available.

The grayline is the twilight zone covering some
part of the earth at any given time. The condi-
tion favors communications paths where stations
at both ends of the zone are within a few minutes
of local sunrise and sunset., Enhanced DX
operating conditions often occur at sunrise and
sunset.

‘Fhe programs contain a data base of 433
untique radio locations. Their presence is meant
to eliminate the need to know the latitude and
longitude of a specific target country to extract
the information you’re seeking. If you enter a
country name, the program responds by selecting
the closest match between your input and its list
of 433 countries. Unfortunately, there’s no listing
of the 433 countries in the manual, so you’ill have
to discover what they are through use of the
program.

An instruction manual accompanies the soft-
ware. It measures 514 x 503 inches (£33 x 140
mm} and is 19 pages long. The manual contains
several example program runs to help you get
the feel of using the program. (A useful instruc-
tion it does lack is mention of how to get out
of the program!) There are brief descriptions of

the DX parameters calculated by the program,
and how to use WWYV to obtain certain infor-
mation (such as the solar flux number) required
as operaior-entered daia.

The DX-1 disk 1 used is copy protected and
can't even be CATALQOGed. In fact, the pro-
tection scheme extends so far as to not allow any
means of etiting the program by keyboard com-
mand; you have to remove the disk from the
drive and boot your next disk.

While the software will automatically
recognize that you're using an Apple //e and
place the computer in 80-column mode, the
screen format is obviously configured for the
40-column screen — when in 80-column mode,
the information appears at the left-hand side of
the display; it isn’t centerad.

Program loading time iz protracted; the
manual wams you of this. There are two
program-loading phases. The first consumes ap-
proximately one minute, the second phase takes
about two minutes. If you have two disk drives,
the second is accessed momentarily during the
program-loading phases; the manual contains no
explanation of why this occurs. Data entry re-
quired is minimal, and the input routines have
built-in error-detection routines to exclude out-
of-range data. The program offers no way to
save information to disk. If you're going to
calculate grayline data, there’s a five-rninute
wait,

Also, should you decide to dump the infor-
mation to the printer, you'll have a 12-25 second
pause before ““all systems are go.” “‘DXing by
Computer,” Ham Radio, Aug. 1984, was writ-
ten by the program authors. Refer to this arti-
¢le for more information,

The DX-1 and DX-2 are available from DX
Enterprises, 5861 Bridle Way, San lose, CA
95123, Price classes: DX-I, $40; DX-2, $20. Add
$2.56 for shipping and handling charges. Califor-
nia residents must add 6.5% sales tax. — Pl
K. Pagel, NIFB
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Hints and Kinks

TUNING WIRES FOR MOBILE
ANTENNAS

I3 After adjusting and readjusting the whip por-
tion of my Hustler mobile-antenna coils for
various CW and SSB frequencies, I finally
realized that there is an easier way to change the
resonant frequency. I made a tuning wire, as
shown in Fig. 1A, from no. 12 copper-clad steel
wire. A straight length of wire with an alligator
clip on the end attaches to the bottom of the
antenna whip. A second piece of wire is twisted
around the first, 2 few inches from the alligator
clip.

The wire is then bent into an L shape, with
a loop twisted into the free end. This loop is
made so the wire will twist around the whip, slip-
ping around it. Then the alligator,clip is attached
to the whip. la this way, the top wire prevents
the tuning wire from falling off, while the
alligator clip makes the electrical connection.

Fig. 1B shows how the wire attaches to the
antenna whip. With the antenna adjusted for
3980 kMz, the tuning wire shown in part A
brought the resonant frequency down to 3505
kHz. I made other tuning wires, as shown in

"Assistant Technical Editor

Fig. 1. The one at C places the antenna in the
80-meter Novice band, and the one in part D is
for use with the 40-meter resonator. It changes
the frequency from 7200 kHz to 7010 kHz.

1 was pleased to discover that this tuning wire
would also bring the 80-meter coil down from
3980 kHz to 3790 kHz. The dimensions shown
in part E are for 20 meters. With the antenna
set for 14,225-kHz operation, the tuning wire
resonates the antenna at 14,010 kHz.

I also made a capacitance hat to add to the
20-meter resonator, for operation on the
30-meter band. See Fig. 1F. A 14-inch-diameter
wire circle forms the basis for the hat.’ Then I
added 12 radial wires. These will have to be [ong
enough to allow you to wrap the wire around
the outer circle and make a 90° bend at the
center. You should have about an inch of wire
from each radial extending downward at the
center to attach the capacitance hat to the anten-
na whip. I added a second, smaller circle of wire,
to add strength and help tune the system. Solder
all of the wires at the crossover points. The
minimum SWR on 30 meters was about 2:1, but
my transmitter produces about 60 W of output

'mm = in x 25.4;m = ft x 0.3048.

Conducted By Larry D. Wollgang,* WA3VIL

power with that load. During my first week of
mobile operation on 30 meters, | worked quite
a few U.S. and European stations. I aven worked
four VK stations and a 3Z4 station. So I guess
the antenna does work! There seem to be more
amateurs working mobile CW all the time, s0
why not give it a try? — R, J. “Whitey”
Doherty, KIVV, Lukeville, Massachusetts

FILTER SELECTION WITH THE
KENWOOD TS-4308

{71 Robert A, Witte, KBOCY, has described an
IF filter-switching modification for the Kenwaod
TS-4308S transceiver.’ Being able to select the naz-
row CW filter while in the SSB mode is an ex-
cellent means of reducing the adverse effacts of
QRM and QRN during RTTY reception. The
shortcoming of his modification is that the nar-
row CW filter will afways be selected when the
NARrow/WiDE front-panel filter-selection switch
is placed in the wagrow position in the
SSB/AFSK RTTY modes. If you have the op-
tional narrow %SB filter installed in vour

ZR. A. Witte, “TS-430S IF Fllter Mod,” The Ham
Notebook, Ham Radio, May 1984, p. 125.
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Fig. 1 — Construction details for mobils-antenna tuning wires used to adjust the operating frequencies from the volce end of the bands to the CW
portion. A tuning wire for 80-meter CW operatlon is shown at A. 8 shows how the wires attach to the antenna whip. An 80-mater Novice band
tuning wira is shown at C, Construction of a 40-meter wire that also warks on BO tneters is shown at D. E shows a small attachmeant to mave the
29-meter rasonator from the 8B portion of the band to the CW portion. F shows 2 capacitance hat that can be added to the 20-meter resonator

for aperation on the 30-meter band.
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Fig. 2 — The original Kenwood TS-4308 transceiver filter-switching diagram Is shown at A. B
shows & madification that always selects the narrow CW filter with the NARFOW/WIDE filtar-

selection switch in the narrow position. The optional narrow SSE filter will never be selected
with this modification. By adding an SPDT switch, as shown at G, any one of the three filters

may be selected in the 888 mode.

TS-4308, it will mever be selected.

A portion of the originat Kenwood [F filter-
switching schematic diagram is shown in Fig, 2A.
The two dicdes connected to the ssw (Single
Sideband Wide) and cww (CW Wide) lines from
connector 27 on the IF board are contained in
a narrow, black module (IB1) on the board. To
implement Witte’s circnit change (Fig. 2B),
diodes must he added to the ssw (Single Side-
band Narrow) and ¢wN (CW Narrow) filter-
switching lines. I modified this circuit to allow
selection of the narrow SSB filter, or the nar-
tow CW filter, during SSB operation. The
“modified modification’ (Fig. 2C) requires the
installation of an SPIDT switch to choose the ap-
propriate filter-selection line.

Probably the most difficult part of installing
any modification in a compact transceiver such
as the TS-4308, is finding room to mount the
varts! (You’ll aiso find access to switch and
potentiometer lugs difficult because thers are PC
boards attached to these panel-mounted com-
ponents.} I elected to install $1 at the bottom
right-hand side of the transceiver. Deciding not
to disturb the PC-board traces or unsolder com-

ponents from the board, I chose to mount the
diodes (IN914s) on a minjature five-lug terminal
strip at the rear of the IF board. Using a terminal
strip provides easily accessible tie points, too.

Refer to section 6.2, Installing the Optional
Filters, in the TS-4303 instruction manual.
About 4 inches from the right-hand side of the
rear of the 1F-unit mounting bracket (with the
front of the transceiver facing you) is 4 small
hole. Using this hole as a guide, carefully drill
another hole, large enough to pass a no. 2-56
machine screw (Radio Shack 64-3010; no. 2-56
hardware assortment}, through the heat sink at-
tached to the bracket. A miniature terminal strip
can then be attached to the heat sink at this point.

A mounting hole for a miniature SPDT switch
can be made in the transceiver bottom cover.
Locate this hole about 3% inches from the right-
hand side of the transceiver and about 2 inches
behind the front panel. Check to ensure that the
switch placement will not interfere with existing
components when the bottom cover is in place.

Pins T and 2 (cwx and ssN, respectively) are
the first and second pins at the left-hand side of
connector 27. In my transceiver, the wires leay-
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Fig. 3 — Pictorial diagram of the filter-
switching madification.

ing this connector are color coded blue/white
(pin 1) and red/white (pin 2). Cut these wires at
a point approximately 3 inches from the connec-
tor. Comnnect the switch and diodes as shown in
Fig. 2C and the pictorial drawing of Fig. 3. Use
color-coded wire to easily identify the different
teads, and use heat-shrink or insulated tubing to
cover the wire splices, The wires from the ter-
minal strip to 51 shouid be routed to follow the
wire harness along the right-hand side of the IF
board. Nylon cable ties (Radio Shack no.
278-1632) can be used to secure the wires to the
existing wiring harness. Pass the wires leading
to S1 hehind the front-panel FUNCTION and M.cH
switches.

With the narrow single sideband filter in-
stalled, you now have a choice of three filter
widths in the SSB mode: single sideband wide
{(s3w), single sideband narrow (ssv) and CW
narrow (CWN). The selectivity of the narrow CW
filter significantly enhances RTTY reception, and
the benefits of the fifter-switching modification
far outweigh the small time and parts in-
vestments. - Paul K. Pagel, NIFB, ARRL Hg.

CORRECTING CHIRP IN THE
YAESU FT-102

[.J At times, 1 received reports of chirp on the
C'W signal from my Yaesu FT-102. This rig uses
the VOX circuit for semi-break-in CW opera-
tion. The circuit is activated by the first part of
the first character being sent each time the rig
has gone back to receive, As the VOX circuit
keys the transmitter, a rising tone chirp is heard.

There is a simple circuit modification to cor-
rect this problem. The chirp s caused as
capacitor €153 charges when the VOX, circuit
is activated. This 3.3-F capacitor is located on
LOCAL UNIT BOARD 2345, You will have to remove
the bottom cover from the radio to gain access.
(153 is a tubular capacitor, standing on end on
the board. Simply cut or unsolder one capacitor
lead. You don’t even have to remove the
capacitor. This component has been eliminated
recently by Yaesu, o if you have a newer
FT-102, you may not experience the chirp.
— Carl Zelich, AA4MI, Merritt [siand,
Florida

[The author wrote similar articles for Florida Skip
in MarIch 1984 and for Worldradio in April 1984_.
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Technical Correspondenca

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

POWER TRANSFORMER INRUSH
CURRENT

"l A recent reference to ac variable-voltage
autotransformers brings to mind an inrush-current
problem 1 have had with Variacs™.! The problem
may also show up in any transformer using high-
quality transformer steel. This discussion also shows
why a transformer feeding a half-wave rectifier
needs a much larger core than one feeding a full-
wave rectifier. Here js a simplified explanation.

Ideally, the relationship between transformer
1J. E. Magnusson, J. E., A Variable AC-Voitage

Source,” Aug. 1984 QST, p. 29..
*Tachnical Editorlal Assistant

IDEAL
MAGNETIZATION
CURVE

0 /

FLUX

SURRENT

Fig. 1 — The ideal case where magnetic flux
in a transformer Is directly proportional to the
gurrant. This is only approximated when a
magnetic core is used.

primary current and core magnetic flux is as
shown in Fig. 1. If losses are excluded, the
primary voltage is exactly proportional to the
flux rate of change. A sine wave of applied
voltage causes a sine wave of current to flow.

The current and flux relation of Fig. 2 is
typical of a transformer with medium-grade core
steel. The carrent is not a sine wave (from A to
Bto Cto D to A), as odd harmonics are needed
to make a sine wave of voltage. Also, the
enclosed area, ABCD, represents wasted
“‘hysteresis’” power that generates heat in the
core. Additionally, if the current path is opened
at point E {or higher}, an amount of magnetic
flux equal to F is left in the core. This flux decays
over time, but may not seem to change for days
or weeks, or longer.

Use of a low-loss grain-oriented steel for the
core results in a situation simitar to Fig. 3. The
smaller ABCD area indicates lower loss, even
when the material is operated nearer flux satura-
tion. Unfortunately, the residual flux, ¥, may be
much greater than that of a medium-grade core.

Residual flux acts like a bias, If primary-
supply voltage is applied near a time when the
supply voliage is passing through zero (worst
case) in the direction to increase the residual flux,
the core may be driven into saturation during
that half cycle. [n an effort to create the
necessary tlux change, transformer primary cur-
rent tises to the outer curve and increases in the
direction of point (.2 The following half cycle

*Inductive reactance is a resuit of magnetic flux
change. When the core is saturated, fiux
production is severely reduced. This causes a
similar reduction of reactance and, conge-
quently, a large increase in current flow — Ed.

Conducted By
Bob Schetgen,” KUTG
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Fig. 4 — A suggested location for a single
closely rated fuse. The text discusses currants
In & fuse located at X.

reduces the flux bias somewhat, but the third half’
cycle still shows a reduced surge. Thirty to 40
cyeles may be required to effectively eliminate
the surges.

Current surges on the forward-biased cycles
may exceed 10 times the normal full-load cur-
rent, even when the transformer is not [oaded.?
The effect is more severe with better trans-
formers, and Variacs are very good omes.
Current-sepsing devices, such as meters or fuses,
may be damaged if located at point X (Fig. 4).

Thus, a fuse at point X should be generously
rated: perhaps a slow-blow fuse at two times the
rated load current. A closely rated fuse (F1) in
the output line limits both overload and brush
damage.

Fink and Heaty, Standard Heandbook for
Electrical Engineers, 11th ed. (New York:
McGraw-Hill Bock Go., 1978}, p. 10-4. Referanca
therein (glven to Spacht) carries back on this
subject to 1892. My iimited Variac experience
showed savere inrush current about one time
out of aach 20 offlon cycles.

FlLUX
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Fig. 2 -- Use of a medium-grads-steel core results in a hysteresis curve
requirtng harmonic currents to complete a sine wave. The inner curve is
assumed to be the operating curve, with the outer curve showing more
saturation for the same material. Thase curves are illustrative only.

S0 HS&

Fig. 3 — A core of better stesl results In less losses but a poten-
tially higher inrush currefit. This curve approximates the character
of grain-oriented silicon steel.



A similar effect results when a transformer is
used to feed a half-wave rectifier. When loaded
(as in battery charging), the secondary de cur-
rent severcly biases the core flux on every other
half cycle. Extra core material must be provided
to avoid odd-cycle core saturation and corre-
sponding odd-cycle current peaks.* — David T.
Geiser, WARANU, ARRL Technical Advisor,
New Hartford, New York

VERTICAL ANTENNA GAIN

[ In Part 4 of “The Effects of Real Ground on
Antennas” (Aug. 1984 O57), an error appears
to have been made in the calcuiation of current
and gain for a A4 vertical antenna. Since
power = IR, the current-increase factor (for a
constant power level, whep radiation resistance
is reduced from 70 to 35 @) is the square root
of two, not two. Because of the ground reflec-
tion, the A4 vertical antenna looks (in the
hemisphere above ground) like a A2 dipole in
free space with its power level doubled. Hence,
it has a 3-dB gain over a A/2 dipole in free space.
This is 3 dB below the maxima for 3 372 dipole
above perfectly conducting ground as stated by
James Rautio, AJ3K.

To be fair to the W/4 vertical antenna, we
should consider a pair of them fed out of phase
and separated by a distance, 2H, large enough
to ignore mutual coupling. The comparison
antenna is a A/2 dipole at a height, H. If we
supply 70 W of RF to the horizontal dipole and
35 W to each of the A/4 vertical elements, each
element will have 1 A of RF current at the
customary feed point. What happens? Each
antenny has a gain of 6 dB over a A/2 dipole in
free space. The difference is that the horizontal
dipole has its Iobes in the vertical direction, while
the pair of A/4 vertical antennas has lobes in the
horizontal direction. (See Fig. 5.)

Mark Bacon, KZ9J (Technical Corre-
spondence, Aug. 1984 OST), brought up a point
that is overlooked by many amateurs. Page 2-18
(Figs. 24 and 25) of The ARRL Antenna Book
(1982 edition) shows the gain of a horizontal
dipole A/8 high shrunk by 3 dB with respect to
the same antenna mounted h/4 high. Since, by
inspection, one can see that the patterns have
about the same shape, ‘*‘Conservation of
Energy” requires that each of these antennas has
the same gain. Fig. 32 (p. 2-20) of the Antenna
Book shows that the radiation resistance is
70 O for the antenna h/4 high and 35 Q for the
A/8-high version. Hence, the antenna current in
the lower antenna is greater by the square root
of two, compensating exactly for the 3-dB gain
reduction shown in Antenne Book Fig. 24.
Fig. 6 illustrates how this ‘“factor’’ is obtained
by adding the direct and reflected rays without
regard to mutual coupling effects.

Those amateurs who must use a low antenna
shouid take courage from the fact that the total
radiation pattern for very low antennas doesn’t
shrink when all factors are considered (for
perfect ground conductivity). They may,
however, experience problems coupling to low
input impedance, and large ohmic losses in real
antenna elements and ground of finite con-
ductivity. -—— Leonard O. Hayden, W3FX,
Hughesville, Maryland

‘It ls possible to blow the primary fuse of the
poWar-company Eole transformer by using a
direct-connected half-wave rectifier to charge a
sterage battery. It is likely that the branch fuses
(15 A) will not blow. My neighbors convinced
ma that this is & poor practice 50 years ago.
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Fig. 5§ — A pair of vertical antennas (A) fed
with 35 W each, and a horizontal dipole (B) fed
with 70 W produce the same radiation pattern,
exept for orientation, when placed, as shown,

over perfectly reflacting ground.
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Fig. 8 — Phase relationships for the vertical
wave when & horizontal antenna is M4 (A) and
M8 {B) high.

TROPOSPHERIC PROPAGATION
EVENT

{1 During the evening of September 9, 1984,
good tropospheric propagation occurred on 2
meters in the East-Canadian Maritimes and ex-
tended southwestward into Maine, TV signals on
Channels 6 and 7, from Maine, were noticeably
affected. Repeaters from Halifax, some 180 miles
away were strong cnough to produce full-
quieting on my IC-2AT with only a “rubber
duck” antenna.?

At the time, the Maritimes were dominated by
a large, slow-moving, high-pressure system. This
system was quite elongated, with the axis in a
northeast/southwest direction. In an attempt to

*km = mi x 1.6093; mi = km « 160983,

verify some VHF-propagation information
presented in earlier articles, I performed some
caleulations to determine the radio refractivity,
N, and the radio-refractivity lapse rate, dN, in
the lower kilometer of the atmnosphere at the time
of the opening.*’

In order to do this, a slightly modified form
of the equation presented by Miller was used:

N = 1%91 (1 + 7733 -“i’-) (Eq. )

where
p = pressure in millibars
T = temperature in Kelvins (°C + 273)
w = mixing ratio of water vapor in kg
water/kg air

This equation vields N for any level in the at-
mosphere. (The mixing ratio is easily obtained
from standard meteorological data and =z chart
known as a tephigram.®)

There is a radiosonde station located in
southern Nova Scotia, at Shelburne. Using data
from the 0000Z September 10 sounding, I calcu-
lated that the surface value of N was about 343
at the time of the tropo opening. At the same
time, N at 850 mbar was 249. This gives a radio-
refractivity lapse rate of —94/km.

According to Miller, this value would corre-
spond to Mode R propagation, in which the
distance to the VHF radio horizon is extended,
The observation of distant signals confirms that
this was indeed the case. ’

Similar calculations were carried out for
Caribou, in northeastern Maine. The value for
the lapse rate on that path was only — 48, which
should yield standard propagation. Signals were
heard from southern Maine, but not from the
northern part of the state, which seems to be in
good agreement with this caiculation.

In conclusion, it is apparent that calculations
of this type can be useful in predicting both
where and when tropospheric propagation may
oceur, - Jokn Connor, VEIBHA, Fredericton,
New Brunswick

*E. Pocock, “The Weather That Brings VHF DX,
{ST, May 1983,

’R. Miller, “YHF Propagation and Meteorology,”
QST, March 1984,

A tephigram s a chart of atmospheric charac-
teristics. The plotted characteristics vary
among weather stations that make the charts.
Similar information appears on a pseuda-
adiabatic chart, which is mora common at
1. 8. weather stations. Pressure, temperature
and mixin?-ratio figures are usually not
available from weather-information and
flight-service stations, but only from fore-
casting stations. Mixing ratic is often stated
as mg water/kg air, which is equivalent to
ppm. Such figures should be divided by
1 milllon for use in Eq. 1. — Ed. )

Strays -’

I would like to get in touch with...

[T anyone operating or interested in operating
10-meter beacons for propagation references,
especially DX stations. John Mahagan,
WB4JHS, 333-8 U.V.8., Gainesville, FL 32603,
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Board Fine-Tunes Some
Programs, Begins Others

The October 25-26 meeting in Hartford produces action in the areas
of League membership, on-the-air activities, Volunteer Examining,
packet radio and repeater operations, and CRRL autonomy.

By W. Dale Clift,* WA3NLO

of Directors of the American Radio
Relay League was held at the
Sheraton-Hartford October 23-26.
Representatives from each of the 16
regional ARRL divisions considered and
voted on matters affecting Amateur Radio
and the i.eague. (You can look up your
Director’s name on page 8 of this QST.)
Among the highlights of this meeting
were several actions that will directly affect
on-the-air operations. Actions recognizing
and encouraging packet radio, directives to
study VHF/UHF contest scoring, how
decisions pertaining to DXCC are made
and UHF band plans were among the many
matters considered by the Board. Other
Amateur Radio operational matiers on
which the Board acted call for the League
to file several petitions with the Federal
Communications Commission. The Board
directed the Staff to petition for automatic
control of amateur digital communications
on amateur frequencies above 30 MHz, and
for access by U.S. radio amateurs to the
new Amateur Satellite Service allocations
granted at the World Administrative Radio
Conference (WARQ) in 1979, See the chart
elsewhere in this article summarizing these
actions under the heading ‘‘Amateur Radio
QOperations.””

T he Second 1984 Meeting of the Board

Volunteer Examinations

The Board directed the League’s General
Manager to permit “*walk-in"’ amateur ex-
aminations at ARRL-coordinated test sites.
The actua! decision, however, of whether
a particular testing session will accept
“walk-in"" examinations will rest with the
volunteer examining team administering
the test (Minuie 47). This policy will be put
into effect during the early part of 1985,

Another Board action directly affecting
the Volunteer Examination Program is an
instruction that the League petition the
FCC to permit an applicant to retake a
failed test element within 27 days. The

*Assistant to the General Manager, ARRL
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present rule does not permit a faifed test
element to be retaken for 30 days. For those
sites that give an exam every 28 days (for
example, on the fourth Saturday of every
month}, an applicant would have to wait
nearly two months to retake a failed ex-
amination. This rule change will help those
applicants who, under these circumstances,
miss the next exam session by oaly a few
days (Minute 65).

The Board also called for an investiga-
tion of ways in which the Advanced class
operator could play a greater role in the
Volunteer Examination Program (Minute
78). The League is also to study the
feasibility of its assisting the FCC in main-
taining amateur license records, especially
in the administration of call signs (Minute
100).

Recrnitment, 40-Meter-Band Survey and
¥Frequency Coordination

The centerpiece of the reports to the
Board by ARRL President Larry Price,

W4RA, and General Manager David
Sumner, K1ZZ, was an ambitious prograim
to increase the numbers of radio amateurs
and League Members. At Minute 44, the
Board gave its approval of these intentions
by instructing the (General Manager to
develop a program designed to increase the
number of U.8. Amateur Radio licensees
by 50,000 per year for the next five years.
Then, at Minute 45, the Board instructed
the General Manager to develop a program
designed to increase ARRE ‘Membership by
25,000 by the end of 1985 and by approxi-
mately 20% per vear thereafter.

The Board also directed that a postcard
survey be sent to all U.S. ARRL Members
to learn what the membership reaction
would be to 85B operation below 7.1 MHz
on the 40-meter band. No editorial com-
ment will precede or accompany the survey
{Minute 84). While there is no plan to even
study the possibility of a field appointment
for frequency coordinators (see Minute 71),
the directors favored studying the practices

ARRL Organizational (Regarding Articles of Association and Bylaws)

Minute Purpose

42 Change raferenca to officers of CRRL contained in Articles of Association

fHsposition
Adopted

&3 Recognition ot Life Mamber obligations to Canadian Mambars.

Amendment of Bylaw 1 regarding Life Membership for CRRL Members

Adopted

60 Study possible relocation of Headquarters from Newington, Connacticut,

o alternate site
46181
Section Managers

adopted

Study possible application of applying recall provision for Directors to

Adopted

73 Amend Article 11 pertaining to disquallfications that pravent a parson

from seeking offlce of ARRL Director, Vice Director

Tabted

33 Amend Fules govermning club affillation to provide for discretionary consultation

with Affiliated Club Coordinator

Other ARRL Organizational Matters

Winute Purpose
16 Interest-free toan to CRRL

Adopted

Disposition
Adopted

17 ARRL assume financial responsibility for all administrative expenses of

ARRL Foundation

25 Registration of League Qfficers, Directors and Vice Diractors on MCI Mail
kI Approval of Fourth ARRL Amateur Radic Gomputer Networking Conference
38 Supplemental appropriation of $3000 for 1984 Ad Hoc Digital Gommittee

Adopted
Adopted
Adoptad
Adopted

4 Delate RFI1 tupction from OO/RFI Coordinater Guidelines. Rename this
position OO/AAS Coordinator. Add RFI tunctlon to Tech. Coor.

Guidelines and create Asst. Tech, Coor. position

To Commlttes

44 Gen. Mgr. to develop program to recruit 50,000 new hams per year for next

five years

Adopted

Gen. Mgr. to develop program to increase ARRL membership by 25,000

by end of 1885, and increase 20% per year thereatier

Adopted



Minute Purpose

47

Implement procedures to permit walk-in exams, as a local option, at ARRL-
coprdinated volunteer-examination sessions

Rasulis of Ad Hoc Committee on YHF/UHF Contasting be reviewed by Contest
Advisory Committee

Funds allocated to ARRL Advisory Gommitteas be increased to $1000 per year
for one “in-person” meeting each vear

Standard Operating Procedure to resolve tie vote of an advisory committes

ARRL ID badge for League officials

Study possible ARRL field appointment of frequency ceordinator.

ARAL Logo stickers

Study impraving communications effectiveness between ARRL Hg. and fisld
Grganization

Study advisory committes concept

Executive Commiitse to review all aspects of ARRL's spactrum-management
activities, especially above 30 MHz

ARRL Hq. to be mads available for visitors on certain weskends

Study feasibility of charging for all DXCC pins

ARRL Packet Radio Development Program

Drotalled description of Affillated Club Coordinator -

Amateur Radio Operations

Minute

101
102
103
104
105

108

Purpose

AX.25 Amataur Packet dafinition document approved

Study feasibility of a more geographically neutral scoring system for VHF/UHF
contests

23-cm Band Plan returned to committess for further study

33-cm Band Plan approvad as Interim plan. Study to continue

Patition FGC to permit F2 emission on 10-meter band for ID of repeaters

Briefing paper on DXCC country status of 4U1VIC

Petition FCC to permit automatic control of amateur digital operation
above 30 MHz

VRAG requestad to study Band Plan for 420-450 MHz

Study possibillty of DXCC awards on new 24-MHz band

Survey U.S. ARRL Members regarding §SB cperation ot 40-meter band below
7.1 MHz

Decisions of Ad Hoc Committee on VHF/UHF Contasting be reviewed
by Gontest Advisory Commities. No changes In rules permitted unlass
Board action

Written record of decislons taken with regard to DXCGC

Study and redetine, 2s necassary, purpose and role of ARRL Field Day

Study feasibillty of adding deletion criteria to DXCC Countries List Criteria

Patition FCC to add new frequency allocations for Amateur Satellite Service

Study process by which application for separate DXGG sountry status
are raviewed

District of Golumbia recognized as separate multipller from that of Maryland
for ARRL DX and 10-Meter Contests

Legal and Regulatory {Non-Operating)

Minute
52
65
89
78

100

Purpose

Petitlon FCC for 45-day extenslon ot time to file comments in PRB-1

Petition FCC for changs in waiting pertod after a failed examination element

Pursue issuance by FCC of Public Notice to manufacturers of videocassette
recorders of obligations regarding proper RFI shielding

Investigate means by which Advanced class operator could play greater role
in Vol. Exam. process

Study teasibility ot ARRL assisting FCC in maintalning amateur license
records, especially in administration ot call signs

Publications/Media

Minute

3¢
48

44
63
83

94
95

Purpose

ARRL Repoater Directory to continue to be annuai publication
Future editions of Repeater Directory designate difference batwean a
coordinated and an uncoordinated repeater
Technical Excellence Award to WoIYH
FM/RPT eolumn in QST be on a monthly basis
Fraquencies botween 147.40 and 147.49 MHz be listed In Repeater Directory
to indicate local assignmant as repeater Input for 1-MHz splits or simplex use
Study concept of ARRL director newsletter insertion in QST
Only members of ARRL, GRRL or nan-residents of U.S. or Canada be listed
oft rolls and honor rolls for DXCC and YUCC

Miscelianeous

Minute

51
59

67
12
79

80
&7

gt

92
98

109

Purpose

Rules regarding conduct of code contests

Study development of course programs for use of Amateur Radio in teaching
social studies

Study feasibility of establishing data bank for assisting rapeater frequency
coordinators

Study practices of frequency caordinators and draft “Standards of Frecuency
Coordination Practice”

Determina ingredients of successful 2-meter coordination for basis of study
to develop standard data base for use by coordinating groups

Resolution honoring W30OKN

Resolution according recognition to WAZNNT, WABQQQ, WASQZY, WB6MRZ,
KN6H, WEPGM, KBLAE, WABNRE and N6IIU for work during 1984 Olympics

Send newsletter fo frequency coordinators

ARRL jewalry

Commendation for Ad Hoc Committes on Amateur Radio Digital

Communication, packet radio clubs and packet radio sxperimentars
Resolution thanking staff for assistance during current Board Mesting

Disposition

Adopted
Tabled

Tabled
Tabled
Adopted
Deteated
Tabled

Adopted.
Adopted .

Adopted
Adapted
Adopted
Adopted
Adopted

Disposition
Adopted
Adopted
Adopted
Adopted
Adopted
Adopted
Adoptad
Adopted
Adoptad
Adopted
Adopted
Adopted
Tabled
Adopted
Adopted
Adopted

Adopted

Disposition

Adoptad
Adopted

Adopted
Adopted
Adopted

Disposition
Adopted
Adopted
Adopted
Adopted

Tabled
Adapted

Dofeated

Disposition
Adopted

Adopted
Tabled
Adopted

Adopted
Adopted

Adopted
Adopted
To Committes

Adoptad
Adopted

of frequency coordinators and consider es-
tablishing a data base for use by coordi-
nating groups (Minutes 72 and 79).

Changes in Articles and Bylaws;
Possible Relocation of Hg.

There was some fine-tuning of the
ARRL Articles of Association and Bylaws
in several respects. Among them are
changes that provide for continued
progress toward eventual autonomy for the
Canadian Division as the Canadian Radio
Relay League (Minutes 42 and 43). There
will be a study of whether the present recail
provisions applicable to Directors should
apply to Section Managers (Minute 61).
Another study is one directed at whether
it would be desirable to move ARRL Hg.
from Newington, Connecticut, to an alter-
nate site (Minute 60). Such a move would
require a change in the Articles of
Association.

QST and Other Publications

The Directors voted that the FM/RPT
column in QST be published on a2 monthly
basis. The Directors also voted that future
editions of the Repeater Directory designate
whether a repeater has been coordinated by
the Area Frequency Coordinator. William
Sabin, WBIYH, was given the Technical
Excellence Award fér 1983 for his July
1983 QST article, *“Spread Spectrum Ap-
plications in Amateur Radio.”’ Tt was con-
firmed that the ARRL Repeater Directory
will continue to be an annual publication,

Legal and Regulatory

The Board also authorized the filing of
a request with the FCC for a 45-day exten-
sion of time in which to file comments in
PRB-1. This will permit more radio
amateurs to tell the Commission of any
problems they have faced from state and
local authorities while attempting to erect
effective Amateur Radio antennas. The
League is also to pursue the issuance by
FCC of a Public Notice warning manufac-
turers of videocassette recorders of their
obligations regarding proper RFI shielding.

Following This Article

Charts summarizing the actions taken by
the ARRL Board of Directors appear
elsewhere in this article. These charts are
only thumbnail descriptions of what hap-
pened, and we urge you to read the whole
text in the official Minutes, especially if a
subject particularly interests you.

The ARRI. Board of Directors acts in
your interest and establishes the policies of
the League, If you would like to see who
represents you on the Board, please turn
to the list of names and addresses on page
8 of this issue, There is a lot of informa-
tion on the following pages. We hope this
article has served well as a key in helping
you follow the workings of your organiza-
tion, the American Radjo Relay League,
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Vioved aned Second®das

MINUTES OF THE 1984 SECOND MEETING OF
THE BOARD OF DIRECTORS

THE AMERICAN RADIO RELAY LEAGUE, INC.
OCTOBER 15-26, 1984

AGENDA
1) Rolf Call
2) Moment of Silence
1) Consideration of the agenda for the meeting
4} Approval of Minutes of 1984 Annuval Meeting
5) Written and Supplementary oral reports by the
officers
&) Receive reports and consider recommendations of
the comimittees
N Acceptance of reports
8) Directors’ Motions

I} Pursuant to due notice, the Board of Directors
of the American Radio Relay League, Inc. met in sec-
ond session at the Sheraton-Hartford Hotel, in Hart-
ford, Connecticut, on October 25, 1984, The mesting
was called to order at 9:08 A.M. EDT, with President
Larry E. Price, W4RA, in the Chair and the following
directors present: Thomas B.J. Atkins, VE3CDM,
Canadian Division; Frank M. Butler, Jr., W4RH,
Southeastern Division; Lys J, Carey, KBPGM, Rocky
Mountain Division; George A. Diehi, W2IHA, Hudson
Division; Panl Grauer, WEFIR, Midwest Division;
tiried Heyn, WAGWZO, Southwestern Division; Clyde
O. Hurlbert, WSCH, Delta Division; Mary E. Lewis,
WIQGPE, Northwestern Division; Edmond A, Metzger,
WIPRN, Central Division; Gay E. Milius, Fr., W4UG,
Roanoke Division; Tod Olson, K#TO, Dakota Divi-
sion; William J. Stevens, W6ZM, Pacific Division;
John C. Sullivan, WIHHR, New England Division;
Hugh A. Twabuli, W3ABC, Aflantic Division;
Raymond B. Wangler, WSEDZ, West Gulf Division:
George %, Wilson, I1t, WAGYT, Great iakes Division.

Also in attendance as members of the Board without
vote were Leonard M. Nathansoa, WBRC, First Vice
Prasident; Garfield A. Anderson, KBGA, Vice Presi-
dent; Jay A. Holladay, WGE]T]J, Vice President; and
David Sumner, K1ZZ, CGeneral Manager. Also in at-
tendance at the iovitation of the Board as non-
participating observers were the following Vice Direc-
tors: Thomas W, Comstock, NSTC, West Gulf Divi-
sion; Kip Edwards, W6SZN, Pacific Divison; Evelyn
D, Gauzens, WAWYR, Southeastern Division; M. L.
Gibson, WTJIE, Northwestern Divison, John C,
Kanode, N4AMM, Roanoke Division; Howard Mark,
WOOZC, Dakota Division; Stephen A, Mendelsohn,
WA2DHF, Hudson Division; Wayne Overbeck,
N6NB, Southwestern Divislon; and Marshall Curiat,
AGEX, Rocky Mountain Division, There were also
present President Emeritus Harry J, Dannals, W2HD;
Honorary Vice President Robert York Chapman,
W1QV; Counsel Christopher 12, Imlay, N3AKD; Cana-
dian Counsel Robert Benson, QC, VE2ZVW. Assistant
to the General Manager W. Dale Clift, WAINLQ;
Technical Department Manager Paul Rinaldo, W4RI;
Club and Training Department Manager Stephen C,
Place, WRIEYYL and Perry Williams, WIUED,
Washington Area Coordinator. The Chair communi-
cated to the group the regrets of International Affairs
Vice President Richard L. Baldwin, WIRU, and
‘Tteasurer James B, McCobb, Jr., KILLU, at their in-
ability to attend: Mr. Baldwin owing to travel to China
as President of the International Amateur Radio
1/nion, and Mr. McCobb owing to business cominit-
ments.

2) The assembly observed a moment of silence in
recollection of amateurs who have passed away since
the Annual Meeting of the Board.

3} Item 3A, consideration of the designation of
the parliamentarian was added to the agenda.
Whereupon, vn motion of Mr. Metzger, seconded by
Mr. Butler, it was unanimously VOTED that the agen-
Jda be adopied. On further mation of Mr, Metzger, sec-
onded by Mr, Milius, it was unanimously voted that
the president appoint a parliamentarian. Completing
the action, the president named Mr. Sullivan to the
post.

4) Coming now to consideration of the Minutes
of the 1984 Annual Meeting, Minute 119 was amended
by the addition of the phrase, **Mr. MNathanson
resumed his seat at the tabie."” Minute 62 was amended
50 that the first sentence would read, *“Mr. Nathanson,
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At ARRL. Board Meetings, even the “break™
timas aren't wasted. This is when a lot of the
language that later surtaces in formal motions
gets worked out. (photos courtesy John
Kanode, N4MM)

Directors Sullivan, WiHHR {(New England} and
Lewis, W7QGP (Northwastern) listen intently,

as chairman, presented the report of the Task Force
on Federal Preemption.'” Whereupon, on motion of
Mr. Atkins, seconded by Mr. Miljius, it was
unaoimously YVOTED that the Minutes of the 1984
Annual Meeting are approved as amended.

5) Written and supplementary reports and oral
reports of the officers were presented here, President
Price welcomed, as first time attendees at the meeting,
Vice Directors Edwards and Overbeck, and welcomed
President Emeritus Dannals to his first Board Meeting
in that capacity. The President, in oral remarks,
amplified on the written report which called for 2
menbership campaign to add 25,000 new membess in
1985, There was also a need for growth in the Amatenr
Radio Service; he proposed & program to increase the
pumber of amateurs by 10% per year through 1990,
Mr. Price also called for increased participation by
ARRL, va its own behalf, in the affairs of the lnter-
national Amateur Radio Union, in addition to its
altered role as the International Secretariat, The report
also called for continued attention to the effective
representation in Washington, During the course of the
ahove, the Board was in recess from 10:30 to 10:52
AM

&) First Vice President Nathanson reported on his
work with the Executive Committee, the Management
and Finance Commitiee, and as Vice President of the
International Amateur Radio Union. Executive Com-
mittee work included discussions of VEC implementa-
tion, volunteer monitoring, spectrum problems,
simplex autopatch and the monitoring of local legal
problems, As Vice President of IARU, Mr. Nathanson
attended the Administrative Council Meeting in Paris,
where he nominated Richard Baldwin, WIRU, as

TARU President, Carl Smith, WABWJ, as Vice Presi-
dent, and David Sumner, K12Z, as Secretary. He also
attended the meeting in Cincinnati of the the Associa-
tion of Public Safety and Communications Officers
{APCD), with which the ARRL has a memerandum
of understanding.

7} Continuing Agenda liem 5, Vice President
Anderson presented his written report, covering his
chairmanship of the Ad Hoc Cominittes on Volunteer
PExamining; the work of this committee led to ARRL
being certified as a Valunteer Examiner Coordinator
for all 13 regions. The program is **off and running™
in excellent fashion, Mr. Anderson said. His assign-
ments also include liaison with the Membership Affairs
Committee, which will have a number of motions to
be presented at the Meeting,

%) Vice President Holladay singled out as most
significant his involvement with Amateur Radio sup-
port for the 1984 Summer Olympics. There was attend-
ance at emergency communications meetings, an ARRL
night, a frequency coordination and spectrum manage-
ment meeting, hamfests, 2 banquet and the South-
western Division Convention. The report concluded
with a call for increased attention ta administration of
the new ARRL Field Organization, particularly the way
in which we communicate with and make use of our
volunteer workers,

9 The Vice President for International Affairs,
Mr. Baldwin, was unable to attend because of a trip
to China on behalf of IARU. His written report, placed
on file, covered attendance at the Region | Conference
in Cefalu, Sicily, as reconmted in the July issue of QST
attendance at the Annual Meeting of the Belgium
Society; the [ARU Administrative Council Mesting in
Paris, first under the new constitution; and attendance
at a hamfest in Windsor, Maine, and the New England
Division Convention at Boxboro, Massachnsetts. A
strong plea for greatly increased participation in the af-
fairs of IARU by ARRL in its own right concluded the
report, .

[0) General Manager Sumner prescnted an exten-
sive written report, with two annexes, to the mecting.
'T'he report discussed at length ARRL participation in
the Volunteer Bxaminer Coordinator's Program; ex-
pansion of the phone svbbands; withdrawal of the
amateur secondary allocation at 2310-2380 MHHz by
FCC, in favor of aeronautical flight-test telemetry; a
Notlce of Proposed Rule Making that would realfocate
19002000 kHz to the Radiolocation Service; two peti-
tions to the FUC involving the 220-MHz band; and a
proposed rule making to implement the 24 and
902-MHz bands, to make permanent the allocation to
the Amateur Service at 10.1 to 10.15 MHz and to
withdraw routine amateur operation along the Cana-
dian border in the 420-430 MHz band. Other matters
in the written report included the work of the Task
Force on Federal Preemption; the Yolunteer Monitor-
ing program; publication activities at headquarters, in-
cluding a major rewrite of the Handbook for 1985 and
production of a new Emergency Coordinator’s Hand-
book; and new amplifiers for WIAW,

11) Other sections of the report covered a summary
of actions taken on items arising from the 1984 An-
nual Meeting of the Board; personnel matters; finances;
and finally, a plan for the future. The latter included
details of programs to promote Amateur Kadio, and
to increase membership in ARRL. Like other officers
hefore him in the meeting, the General Manager urged
greater participation by ARRL in the lnternational
Amateur Radio Union. Annexes to the report covered
code competition guidelines, and the packet radio
deveiopment program including a proposal for
adoption of AX.25 as the link-layer protocol for
amateur packet radio.

12) Attention of the meeting next was turned to the
report of Counsel Imlay. First, there was a snmmary
of actions taken in response to Board motions; a
highlight of this section was an extensive discussion of
federal preemption. The FUC allocations actions men-
tioned in the General Manager’s report were discussed
in greater detail here. Other paragraphs covered
hiological effects of RF energy, rebroadeasts of
amateur communications by broadeast stations and the
vse of 7100-7300 kHz by nongovernment HF broad-
cast stations in Region 3. Counsel Imlay also discussed
the Bates and Goldwater bills, which wouid amend the
Communications Act to make willful and malicious in-
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From the left: Honorary Vice President Chapman, W1QV, Atiantic Division Director Turnbull,
W3ABC, Vice Directors Hippisley, K2KIR and Mark, WROZG, Central Division Director Metzger,
WIPRN, and Dakota Division Director Olson, KaTO.

terference by radio a statutory offense, There wag then
a summary of local antenna and RFI matters, Mr.
Imlay then called on First Vice President Nathanson
tor additiconal information on the Federal Preemption
matter, PRB-1, During the course of the above, Ceorge
W, Hippisley, K2KIR, Vice Director of the Atlantic
Division, joined the meeting at 12:21 P.M. The Board
was in recess for lunch from 12:28 to 1:57 P.M.,
reconvening with all persons hereinbefore mentioned
in attendance.

13} The reports of Officers, Agenda Item 3, con-
tinned with the report of Candian Counsel Benson,
Topies included municipal bylaw amendments; an at-
tempt to get Second Class mailing privileges for QST
in Canada; and advice to members on customs duty,
antenna and tower, and radar detector problems, There
was work on amendments to the radio regulations,
trademark activities and routine corporate activity,
Counsel Benson yielded to Director Atkins for details
on Canadian Government proposals to deregulate

Amateur Radio by abolishing mandatory mode
restrictions,

[4) Honorary Vice President Chapman, in his role
as President of the ARRL Foundation, presented jts
report. Nearly $30,000 had been raised for the
Goldwater Scholarship Fund, and the first grant (in the
amount of $5,000) from that fund was made to Paul
B. Sargis, KI16lJ, at the Pacific Divislon Convention in
September. Other scholarships were awarded to
WEBYKG, KK8X, N2EHH, KA2INN and KAZHTYV,
The Fonundation also established the Victor C. Clark
¥outh Incentive Program, to support youlh programs,
in memory of our late Pregident, W4KFC, The report
concluded with a proposed budget for 1985,

15) The report of the Management and Finance,
Agenda Itemn 6, was presented by its chairman, Mr.
Metzger, Its work was summarized by a serfes of
motions to follow. It was moved by Mr, Metzper, sec-
onded by M. Olson, that Bylaw 2% be amended by
deleting the present two sentences and substifuting

At the head table, from the left: First Vice President Nathanson, WSRC, President Price, W4RA
and Secretary-General Manager Sumner, K1ZZ, Two of the three directors’ tables are on the left
and right.

therefor the tfollowing: “The Annual Meeting of the
Board of Directors shall be held in the vicinity of
Newington, Conoecticut, beginning on the fourth
Thursday of January. The second meeting shall be held
in the vicinity of Newington, Connecticut, beginning
on the fourth Thursday of July." It was moved by Mr.
Carey, seconded by Mr, Stevens, that the motion be
amended to become effective in 1986, but the motion
to amend was lost. Whereupon, a roll call vote being
required, the question was decided In the affirmative,
with all Directors voting in favor except Mr. Carey, Mr.
Stevens and Mr. Wilson who voted opposed, and Mr.
Heyn who abstained. Accordingly, the Bylaw was
amended.

16) On further motion of Mr. Metzger, seconded
by Mr. Turnbull, it was unanimously VOTED that the
General Manager is authorized to make an interest-free
loan of $10,000 available to the Canadian Radio Relay
League to finance the purchase of 2 microcomputer to
maintain membership records and perform other func-
tions essential to the rransition of CRRL to
autonomous status, and to finance an initial inventory
of ARRL publications which CRRL will purchase on
the same terms as are available to any dealer, with
repayment to be made over a period of time accept-
able to CRRL, but not to exceed five yvears.

I7) Again ony mation of Mr, Metzger, seconded by
M. Olson, the following resolution was unanimously
ADOPTED;

WHEREAS, the ARRL Foundation is a subsidiary
carporation to the ARRL, and

WHEREAS, the ARRL Foundation is chartered to
provide a means to finance educational, scientific and
charitable activites related to amateur radio and

WHEREAS, the ARRL Foundation in the process
of doing “good works®" incurs administrative expenses,
now therefore,

BE IT RESOLVED that the ARRL assumes finan-
cial responsibility for all administrative expenses of the
ARRL Foundation, it being understood that expense
authorization shall be in accordance with ARRL
standing policies with tespect to (ravel, accounting
procedures, and auditing. During the course of the
above, the Board was in recess from 3:06 to 3:35 P.M.

18) The report of the Membership Affairs Comunit-
tee was presented by its chairman, Mr. Butler, In
response to Minute 71 of the 1984 Annual Meeting, the
Committee studied the Advisory Commitiees and
found that they were performing a useful service and
should be continued. However, adoption of standard
aperating procedures would make the committees more
effective. Other work of the Membership Affairs Com-
mittee will resull in a series of motions later in the
meeting.

19) Mr. Sullivan, 4s chairman, preseated a brief
aral report for the Plans and Programs Committee.

20} Mr. Price, as chairman, presented reports of
Executive Committee studies. Concerning simplex
autopatches, the Committee recommended resuming
efforts to establish proof of license requirements for
the purchase of transmitting equipment; continued
urging of simplex autopatch manufacturers to explain
legal restrictions in literature and operating instructions:
continuation of 8T information on proper uses of
autopatches; clarification of on-frequency control of
simpatches above 220.5 MHz; retention of the QST
advertising policy toward the devices adopted at the
May 25 meeting of the Executive Comumittee and con-
tinued monitoring of the subject by the Executive
Committes,

21) An Executive Committee study of nets reached
the conclusion that new specific regulations regarding
net operation are not required and should be neither
proposed nor supported by ARRL; that there is an
unrealistic expectation developing among amateurs that
communication ought to be free of interference; that
the ARRL should iry to educate the amateur com-
munity in veference to interference: that the ARRL
should formalize the process of developing and modi-
fying volunteer band plans to encourage amateurs to
abide by them; and that the League should continue
its support of the Volunteer Monitoring Program as
a partial answer to the problem of willful and malicious
inferterence. An Executive Committee study of Board
committee structure continues, with a report expected
for the next Meeting of the Board,

22y Mr. Turnbull, es chairman, presented a brief
report of the Ad Hoc Committee on 2 More Con-
tinuous Washington Presence.

23) Mr. Atkins, as chairman, presented a report of

the Ad Hoe Committee on the Strengthening of CRRL.
Its work would be carried on by motions later in the
meeting.
24} The Report of the Ad Hoc Committee on
Volunteer Monitoring was presented by its chairman
Mr. Wilson; the report outlined progress in starting up
the amateur auxiliary, including distribution of a train-
ing handbook.

25) Mr. Olson, as chairman, presented the report
of the Ad Hoc Committee on Computer Based Message
Systems. Upon his motion, seconded by Mr. Metzger.
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it was unanimously VOTED that Directors’ use of the
HIRAM computer based message sysiem be discon-
tinued,; that the General Manager register all Directors,
Vice Directors and Officers with MCI Mail; that the
charges incurred by Directors and Vice Directors be
charged to the Division account; and that the Ad Hoc
Committes on Computer Based Message Systems be
discharged.

26} Mz, Tumbuil, as liaison, presented the report
of the Ad Hoc Committee on the Goldwater Scholar-
ship, ah'eady mentioned in the report of the ARRL
Foun

n Mr Tumbull as chairman and Boacd liaison,
also presenied the report of the Radio Frequency in-
terference Task Group. The Group has participated
actively in the work of the American National Stan-
dards Institute Ad Hoc Committee .63, looking
toward voluntary standards for radio frequency im-
munity, and with the technical committee of the Na-
tional Cable Television Association. The ARRL lab
has developed a sitnple standard signal source for com-
parison purﬁoscs on Chanpel B, which will be written
up for publication in ST, Group member Harold
Richman, W4CTZ, continues to update the RFT assist-
ance list,

28) Mr. Wangier, as chairman, presented an exten-
sive report of the ARRE Committee on Biological Ef-
fects of RF Energy. The chairman reported on mea-
surements made at his own amatew station, all of
which fell substantially below the l-mitliwatt-per-
square-centimeter level. The committee examined a
University of Washington report which led to a sensa-
ticnal headline in Microwave News; the report does not
support the headline. Finally, a draft RF energy regula-
tion heing circulated by State (OSHA officials in
Massachusetts would exempt Amateur Radio.

29} Mr. Nathanson, as chairman, presented a brief
report of the ARRL Task Force on Federal Preemp-
tion. The ARRL filed with FOC a request for federal
preemption in antenna matters, which has been
designated as PRB-1, It was circulated to all Directors
and is available to members upon request, accompanied
by a self-addressed envelope with 88¢ postage.

30) Mr. Rinaldo, as chairman, presented a brief
report of the Ad Hoc Committee on Amatewr Radio
Digital Communications. The report urged adoption
of the packet radio development program contained in
the report of the General Manager. The Board was in
recess from 5:13 P.M. to 8:36 P.M., reconvening with
gl persons hereinhefore mentioued present.

31 Mr. Kanode, as liaison, presented the report of
the DX Advisory Committes covering additional en-
dorsable DXCC awards, revision of DXCC country
criteria, country status for the Pribilof islands (still
under consideration after an B to B ti¢), denial of coun-
try status to the Vienna international Center of the
United Nations, 48J1VIC, and provision of a sticker
for the DXCC certificate indicating honor roll status.

32y Mr. Mendelsohn, as linison, presented the
report of the Public Relations Advisory Committee.
ARRL presg Kits have been widely distnbuted; a new
version of the pamphlet, “ Amateur Radio: A National
Resource,’” has been produced; and an abbreviated ver-
sion of the pamphlet for mass distribution is in process.
Waork continues on a slide tape presentation and new
approaches of advertising ARRL membership.

33) Mr. Butler, as liaison, presented a report of the
VHF Repeater Advisory Committee. Motions for band
plans will be presented later in the meeting.

34) Mr. Overbeck, as liaison, presented an exten-
sive report of the VHF/UHF Advisory Committee
which recommends review of the band plans for the
420-450 and 2300-2450 MHz amateur bands, The Com-
mittee advises the study of “‘exchange'” practices and
procedures for immediate meteor scatter and earth-
moon-earth communications. There was also discus-
sion of the band plans to be presented later on.

35) Turning now to Agenda item 7, on motion of
Mr. stevens, seconded by Mr. Milius, it was
unanimously VOTED that the reports are accepted and
placed on file.

36) As the first matter under Agenda [tem 5, on
motion of Mr. Carey, seconded by Mr, Heyn, it was
tnanimously VOTED that the AX 25 Amatenr Packet
definition document he approved as submitted by the
Ad Hoc Committee on Amateur Radio Digital Com-
munication; that the Committee be authorized to ap-
prove incremental changes to the protocol to keep it
up to date; and that the Committee refer any major
changes to the Board for approval.

37 Mr. Carey vielded the floor to Mr, Stevens. On
his motion, seconded by Mr. Sullivan, it was
unanimously VOTED that the Fourth ARRE Amatenr
Radio Computer Networking Conference be held in
San Francisco on Saturday, March 30, 1985,

38) On motion of Mr. Carey, seconded by Mr.
Butler, it was wnanimously VOTED that a suppiemen-
tal appropriation of $3000 be approved for 1984 for
the Ad Hoc Digital Committee.

39) On motion of Mr. Butler, seconded by Mr.
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The Board took a time-out to honor one of its
members. President Price presents Pacific
Division Director Bill Stevens, WBZM, with a
&(l-year membership plaque.

Clarey, it was unanimously YOTED that the ARRL

Repeater Directory continue to be an annual publica-

E{;m with established editorial cutoff and puhblication
tes,

40 On motion of Mr. Heyn, seconded by Mr.
Butler, it was unanimously VOTED that the Contest
Adwsori Committee be directed to study the feasibility
of establishing a gecgraphically neutral scoring system
for at least one of the ARRL-sponsored VHF/UHF
Contests. Among other alternatives, the committee
shall consider the system used in EBuropean
YHF contests, in which actual distanges worked (as
determined by the six-digit grid locator system) rather
than multipliers form the basis for scoring.

41) It was moved by Mr. Wangler, seconded by Mr.
Heyn, to delete the RFT function from the QO/RFL
Coordinator Cuidelines, renaming this position as
O0/AAS Coordinator. On motion of Mr, Stevens,
seconded by Mr. Sullivan, it was unanimously YOTED
that this matter be referved to the Membership Affairs
Committee, 1t was further MOVED, by Mr. Wangler,
seconded by Mr. Heyn, that the RFI Function should
be added to the Technical Coordinator Guidelines with
the generation of the appointes position titled Assis-
tant Technical Coordinator to perform duties under the
TC program to resolve RFI Technical problems, The
Assistant Technical Coordinator would have the prime
function of (1) Investigating and resolving interference
wmplamts due to the susceptibility of home entertain-
ment equipment {this may be in conjunction with an
existing club RFI Committee Chairman); (2) Aiding
Movice licensses and others in curing technical problems
{this duty wilf be divected by the Technical Coardinator
when the AAS Coordinator needs agsistance in re-
solving a report from the regional monitoring station
or a certified monitoring station); and {3) Preparing a
comprehensive report of the finding and route it to the
ARRL Technical Department through the Technical
Coordinatar for recommendations for correction when
needed, On further motion of Mr, Stevens, seconded
by Mr. Milius, it was unanimously VOTED that this
matter be referred to the Membership Affairs
Committee.

427 It was moved by Mr. Atkins, seconded by Mr,
Butler, that Article 5 of the Articles of Association (in
reference to officers of the Canadian Radio Rciay
League} is amended by striking the word “*Secretary”
from the third sentence and substituting therefor, ““Vice
Prasident.” A roll call vote being required, the ques-
tlon was decided in the affirmative, with all Directors
voting aye, so the article was AMENDED.

43) It was moved by Mr. Atkins, seconded by Mr.
Butler, that the following resolution be adopted

WHEREAS, the League's Life Members in Canada
mnsr.ltur.e a source of strong support for organized
Amateur Radio in that country, which has been an in-
tegral part of the ARRL organization since 1920, and

WHERFAS, the League is embarked on a five-year
plan to establish the Canadian Radio Relay League as
an antonomous national organization in Canada having
sufficient resources to be a strong and effective
representative of Amateur Radio in that country, and

WHERFEAS, present Life Members in Canada are
entitled to receive membership services and to be
members of the League, for the rest of their lives, and

WHEREAS, ARRI recognizes its obligation to these
Life Members, and

WHEREAS, after some futute date membership
dues paid by Canadian members will be retained by
CRRL with ARRL to be reimbursed for those member-
ship services which continue to be provided from the
United States, and

WHEREAS, at that time CRRL may wish to

establish its own Life Membership program for new ap-
plicants, without prejudicing in any way the rights of
present Life Members, now therefore,

BE IT RESOLVED by the Board of Iirectors of the
American Radio Relay League in mecting assembled
that the rights of Life Members in Canada to member-
ship services are hereby guaranteed in perpetuity, and

BE IT FURTHER RESOLVED that Bylaw | is
amended by appending the following note following
pasagraph (b): [Note: Effective December 31, 1984,
new Life Membership applications will not be accepted
from Canada pending the establishment of a Life
Member program by the (anadian Radio Relay
League.] A roll call vote being required, the question
was decided in the affirmative with all Directors voting
in favor, so the Bylaw was AMENDED.

44) On motion of Mr. Olson, seconded by Mr.
Hurlbert, it was unanimously VOTED that the Ceneral
Manager is instructed 1o (a) Develop a program de-
signed to increase the number of U8, Amateur Radio
licensees by 50,000 per year for the next five years; (by
hake the fullest use of volunteers and the Amatenr
Radio industry in the development and implementation
of the program: (c) Submit the proposed program to
the Executive Committee at its November 19 meeting
for review; and (d) Propose a reserve in the 1985 budget
for funding the program following approval by the

Board.

45) On further motion of Mr. Olson, seconded by
Mr. Huribert, it was unanimously VOTED that the
General Manager is instructed to (a) Develop a program
designed to increase ARRL membership by 25,000 by
the end of 1985 and by approximately 20% per year
thereatter; (b) Plan the appropriate use of volunteers
and professionals in the implementation of this
progratm; (¢) Proposs a veserve in the 1985 budget for
funding the program after approval by the Board; (d)
Present a detailed program proposal at the first 1985
Executive Committee Meeting for review; (¢} Present
the program at the first 1985 Board Meeting for
approval,

46) It was moved by Mr, Hurlbert, seconded by
Mre, Lewis, that the Membership Affairs Committee
study the advisability and feasibility of applying the
recall provision of Bylaw 24, now providin g
proccdure of recall for Directors, to the offices of Sec-
tion Manager and Vice Director, and report the tindings
und recommendations of said committes study to the
next regular session of this Board, After discussion, the
motion was withdrawn, The committee was in racess
at Jonde P.M., reconvening at 9:10 A.M. on October
26 with all persons herein before mentioned present.

47) Moving now to the continuation of Item No.
£ an the Agenda, Directors’ Motions, on motion of Mr.
Wilson, seconded by Mrs. Lewis, it was unanimously
VOTED, Mr. Atkins ahstaining, that the General
Manager devise and implement procedures to permit
walk-in examinations at ARRL-coordinated Volunteer
Examiner exam sessions, as and to the extent that the
pasticular VE Team deems appropriate.

48) On Motion of Mr. Diehl, seconded by Mr.
Butler, after discussion it was VOTED that Future
VHF-UHF Repeater Directories published by the
ARRL include within the directory a designation to
show the difference between a repeater that has been
goordinated by the Area Frequency Coordinator and
one that has not.

49) On motion of Mr. Grausr, seconded by Mr,
Sullivan, it was uvnanimously VOTED that the
Technical Excellence Award for 1983, an engraved
pewter bowl, be presented o William Sabin, WEIYH,
for hig article in July 1983 Q57T, “Spread-Spectrum Ap-
plications in Amateur Radio.”

50y It was moved by Mr. Sullivan, seconded by Mr.
Cirauer, that the results of the Ad Hoc Committee on
VHF/UTHF Contesting be reviewed by the Contest Ad-
visory Committee prior to any implementation of com-
mittee proposals. After discussion, it was moved by Mr.
Nathanson, seconded by Mr. Metzger, that this matter
be laid on the Table, but the motion to Table was
LOST. After further discussion, on motion of Mr.
Wilson, seconded by Mr. Butler, it was VOTED that
the motion be laid on the Table uniil atter the lunch
recess

51} On motion of Mrs, Lewis, seconded by Mr.
Butler, it was unanimousiy YOTED that the set of rules
outlining methods of conducﬁng code contests at
ARRL-sanctioned conventions as prepared by head-
quariers staff be adopted and that natice of their
availability be included with the prepared guidelines tor
conducting ARRL conventions.

521 On motion of Mr. Stevens, seconded by Mr.
Sullivan, it was unanimously YOTED, Mr. Atking
abstaining, that Counset file a request for a 45-day ex-
tenslon of time in which to file comments in PRB-1,
ARRL’s Request for 1ssuance of Declaratory Ruling
to establish limited Federal Preemption over amatenr
antennas and supports.

£3) Moved by Mr. Milius, seconded by Mr. Butler,
that the funds allocated to the ARRL Advisory Com-



mittees be increased to $1000 per year to permit the Ad-
visory Committees to hold one *in-person™ meeting
each year, After discussion, it was moved by Mr, Heyn,
seconded by Mrs. Lewis, that this matter be laid on the
Table. A tie vote being found to exist, the Chalr voted
in favor, 50 the motion to Table was ADQPTED.

54) On motion of Mr. Butler, seconded by Mr,
Atkins, after discussion it was unanimously VOTED
that the 23-cm Band Plan submitted to the Board by
the VIAC and VRAC at this meeting by returned to
those committees for further study. The VUAC and
VRAC are requested to attempt to resolve differences
in two proposed plans and present a report at the next
Board Meeting.

55) It was moved by Mr. Heyn, seconded by M.
Wilson, that the (General Manager shall, with the
assistance of Counsel, pursue the issuance by the
Federal Communications Commisslon of a public
notice advising manufacturers of their obligation
pursuant to the Communications Amendments Act
of 1982 to incorporate satisfactory RF filtering and
shielding features in videocassette recorders and other
home elactronic equipment. After discussion, it was
moved by Mr. Turnbull, seconded by Mr, Grauer, that
this matter be laid on the Table, but the motion to
Table was EOST, After further discussion, on motion
of Mr. Sullivan, seconded by Mr, Grauer, it was
YOTED that consideration of this matter is postponed
until after the luncheon recess.

56) It was moved by Mr, Wangler, seconded by Mr,
Sullivan, that the Membership Affairs Committee is re-
quested to ensure that the Standard Operating
Procedure for Advisory Committees now in prepara-
tion include a procedure for resolving a tie vote of a
committee. After discussion, moved by Mr. Milius,
seconded by Mr, Butler, that this matter be taid on the
Table, A tie vote being found to exist, the Chair voted
in favor, so the motion to Table was ADOPTED.

57) The Board was in recess from 10:15 A M, until
10:50- A.M., reconvening with all present except for Mr.
Chapman, who left the Meeting to attend to ARRL
Foundation matters.

38) On motion of Mr, Atkins, seconded by Mr.
Carey, it was unanimously VOTED that the General
Manager is directed to have prepared for Board ap-
proval a sample of an ARRL identification badge for
use at hamfests and other events, ‘This badge would:
(1) contain the appropriate name, call, title and ARRL
logn; (2) be red, black and white, similar to the ARRL
QSL card; (3) be authorized for wear by Officers,
Diirectors, Vice Directors, Section Managers, and Head-
quarters staff members; and (4) be provided free-of-
charge to each present and newly eiected official,

59) On motion of Mr, Metzger, seconded by Mrs.
Lewis, it was unanimously VOTED that the General
Manager study the development and publishing of cur-
riculum activity books for use in, correlating Amateur
Radio with social studies and other areas, specifically
in the Junior High levels of school and the support of
teacher presentations at social studies conventions with
educational information and display materials.

60} On motion of Mr. Olson, seconded by Mr.,
Hurlbert, after extended discussion, it was VOTED that
the Management and Finance Committee study the
desirability and feasibility of relocating Headquarters
from Newington, Connecticut, to an alternate site. The
Committee will be charged to identify potential alter-
nate sites, a timetable and plan for moving, the
ecenomic cost of relocation. and the operating, political
and psychological impact of relocation. In considering
this matter, the committee shall consider this motion
a mandate to study all aspects of the matter, including,
but not Hmited to, the following:

1. The need and desirability of such a move;

2, The cost of the move and the financial ability
of the League to sustain the move;

3. Any change in membership perception of the
League;
4. The impact on League Staff:

5. The degree of increased effectiveness to be

gained by ARRL in implementing its goals and serv-
ing its membership.
The Committee will be charged with reporting to the
Board at the January 1986 meeting, Mr, Sullivan and
Mr. Diehi asked to be recorded as voting opposed to
this motion.

61} On motion of Mr. Hurlbert, seconded by Mr.
Sullivan, it was VOTEL that the Membership Affairs
Committee study the advisability and feastbility of ap-
plying the recall provision of Bylaw 24, now providing
a procedure of recall for Directors, o the office of Sec-
tion Manager, and report the findings and recommen-
dations of said committes study to the July session of
this Board, The committes is empowered to study and
report to the Board on all facets of the “recall”
guestion.

62) On motion of Mr. Wilson, seconded by Mr,
Butler, it was unanimously VOTED that the 33-cm
Band Plan as proposed by the VUAC be approved a5
the interim plan, and that the VIUAC continue its study

of same involving all identifiable potential users® in-
terests, This band plan will be identified as *“interim®’
whenever it appears in League publications.

63) On motion of Mr, Grauer, seconded by Mr.
Sullivan, it was VOTED that the FM/RPT column in
(87 be on a monthly basis. Mr. Heyn asked to be
recorded as abstaining.

64) On motion of Mr, Sullivan, seconded by Mr.
Grauer, it was unanimously VOTED that the General
Manager be instructed to petition the Federal Com-
munications Commission to permit F2 emission on 10
meters for identifying Amateur Radio repeaters. Mr,
Atkins abstained.,

65)" It was moved by Mrs. Lewis, seconded by Mr.
Sullivan, that the ARRL Legal Counsel is directed to
prepare, with the assistance of the General Manager,
and file with the FCC, a petition for rule making to
change the present “30-day” rule to a *27-day’ rule
in Section 97.26(h), thereby permitting an applicant
who has failed an Amateur Radio examination test ele-
ment to retake that test Element 27 days thereafter,
After discussion, it was toved by Mr. Carey, seconded
by Mr. Butler, to amend the mation by adding at the
end, “*but not in the same month.”” After discussion,
the motion to amend was withdrawn, Wherenpon the
question being on the same, the original motion was
ADOPTED, Mr. Atkins abstained.,

66) ‘The Board was in recess from 11:53 A.M. until
1:15 P.M., reconvening with all present as previously
nated except for Mr, Chapman and Mr. Mendelsohn.

President Price, Rocky Mountaln Division
Director Carey, KOPGM and Southeastern
Division Vice Director Gauzens, W4AWYR,

67) It was moved by Mr, Stevens, seconded by Mr.
Milius, that the General Manager with the Plans and
Programs Committee study the feasibility of
establishing a data bank for assisting local repeater
coordinating committees and that the League not
become involved in frequency or repeater coordination
on & local basis, The committee is to report to the Board
no later than the Annual Mesting of 1985, It was moved
by Mr. Butler, seconded by Mr. Carey, that the matter
be laid on the Table. A tie vote being found to exist,
the Chair voted in favor, so the motion to Table was
ADOPTED.

68) On motion of Mr. Milius, seconded by Mr.
Stevens, the following resolution was unanimously
ADQPTED:

WHEREAS, ARRL has received from rtepresen-
tatives of the amateur radio club at the Vienna Inter-
national Center, 4U1VIC, ay well as from represen-
tatives of the Austrian amatenr community, a request
that the Vienna International Center be added to the
DXCC Country List, and

WHEREAS, the circumstances surrounding previous
considerations of DXCC status for the United Nations
entities have been complex, and do not provide a clear
precedent: and

WHEREAS, the international legal status of the ter-
ritory controlled by the United Nations is even more
complex; and

WHEREAS, it appears that the background material
submitted to the DXAC on this matter may not have
been sufficient to permit the cormrmities to give the ques-
tion full consideration;

BE IT RESOLVED that the General Manager is in-
structed to prepare a briefing paper on the status of
the Vienna International Center, and to submit this
baper to the DXAC by December 1; and

BE IT FURTHER RESOLVED that the DXAC is
instructed to reconsider the 4U1VIC guestion no later
than January 20, 1985, in light of the facts set forth
in the briefing paper.

69) The Board now returned to consideration of a
postponed matter, On motion of Mr, Heyn, seconded
by Mr. Butler, it was unanimously VOTED that the

General Manager shail, with the assistance of Counsel,
pursue the isshance by the Federal Communications
Commission of a Public Notice advising manufacturers
of their obligation pursuant to the Communications
Amendments Act of 1982 to incorporate satisfactory
RF filtering and shielding features in video cassette
recorders and other home electronic equipment,

70} It was maved by Mr, Carey, seconded by Mr.,
Butler, that the Draft Petition 1o the FCC to permit
automatic control of amateur digital communications
be approved in substance with such editorial modifica-
tions as counsel may deem necessary. After discussion,
Mr. Olson moved to amend the motion so that the peti-
tion’s effect would be limited to amateur digital com-
munication applications at 220 MHz and above, but
there was no second, so the motion to amend was fost.
On motien of Mr, Wilson, seconded by Mr. Butler, it
was VOTED to amend the motion so that it applies
only above 30 MHz. The question now being on the
motion as amended, the same was ADOPTED,

71) It was moved by Mr, Carey, seconded by Mr.,
Milius, that the Membership Affairs Committee study
and recommend or not recommend an ARRL field ap-
pointment for a frequency coordinator position. After
discussion, the motion was LOST.

72} On motion of Mr.Butler, seconded by Mr.
Heyn, it was unanimously VOTED that the Genetal
Manager be directed to send a letter to all VHF repeater
frequency eoordinators known to the League, re-
questing copies of their frequency coordinating policies
and practices. Upon receipt of a sufficlent number of
policy statements, the ARRL staff is to prepare a draft
for submission to the Executive Committes, **Stan-
dards of Frequency Coordination Practice,”” such to
then be submitted to the Frequency Coordinators for
comments. An accompanying letter will make it clear
that ARRL is not trying to impose standards on the
individual coordinators, but only to aid in arriving at
a uniform policy.

73} It was moved by Mr. Heyn, seconded by Mr.
Atkins, that the last two sentences of Article 11 of the
Articles of Association shall be amended to read as
follows: ** ... Should any person sesk the office of
Director, Vice Director, President, or Vice President
whose business connections are of such nature that he
could gain financially through the shaping of the af-
fairs of the League by the Board or by the improper
exploitation of his office for the furtherance of his own
aims or those of his employer, such connections shall
be fully disclosed in advance of his election, In the case
of candidates for Birector and Vice Director, such
disclosure shall oceur prior to the issnance of election
ballots, and the candidates’ statements that accompany
the ballots shall include that information. No Direc-
tor, Vice Director, President or Vice President shall
participate in discussions or vote on any issue before
the board or any committee on which he may serve if
his participation or voting on that issue would create
an appatent or actual conflict of interest.” On motion
of Mr. Metzger, seconded by Mr, Murlbert, it was
VOTED that this matter be laid on the Table; Mr. Heyn
asked to be recorded as voting opposed.

74) 1t was moved by Mr. Heyn, seconded by Mr.
Butler, that the stafT is directed to provide small ARRL
logo stickers (about one and one half inches high) for
the membership. On motion of Mr. Wilson, seconded
by Mr. Sullivan, it was VOTED that this matter be iald
on the Table. Mr. Heyn asked to be recorded as voting
apposed,

75} On motion of Mr. Heyn, seconded by Mr.
Wangier, it was unanimously VOTED that the Manage-
ment and Finance Commnittes is directed to report at
the January (985 Board Meeting its proposals for im-
proving the communications effectiveness between the
field organivation and the ARRL Meadquarters. During
the course of the above, the Board was in recess from
2:18 to 2:25 P.M.

76) On motion of Mr. Wangler, seconded by Mr.
Butler, it was VOTED that the VRAC be requested to
study the band plan for 420-450 MHz with the intent
of recommending a standard for repeater in/out fre-
quency relationships, either high-in/low-cut or vice
versa, Mr. Heyn asked to be recorded as voting
opposed.

77} It was moved by Mr. Wangler, seconded by Mr.,
Milius, that the ARRL DX Advisory Committee study
what existing and/or new DXCC awards, if any, should
apply to the 24-MHz band and what special con-
siderations shouid apply to such awards. On motion
of Mr, Wilson, seconded by Mr. Hurlbert, it was
unanimously VOTED that the motion be amended to
read as follows: “That the ARRL Plans and Programs
Committee study what existing and/or new DXCC
awards if any should appiy to the 24-MHz band and
what special considerations showld apply to such
awards. No contest or awards credits would be permit-
ted prior to Board action.” The question thereupon
being on the motion as amended, the measure was
unanimously ADOPTED,

78) On motion of Mr. Wangier, seconded by Mrs.
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Lewis, it was unanimousfy VOTED that the CGeneral
Manager investigate and report to the Board at the next
Board meeting a means by which the Advanced class
license holder could have a mare involved role in the
Yolunteer Examiner Frogram.

79 On motion of Mr. Turnbull, seconded by Mr.
(lson, it was unanimously VOTED that the Ceneral
Manager contact one or more successful 2-meter coor-
dinating groups to determine the ingredients of their
data bases and any additional recommendations, these
to form the basis of 2 study to develop a standard data
base for the uge of coordinating groups supplying in-
formation for the ARRL Repeater Directory.

80) On motion of Mr, Ternbull, seconded by Mr.
Atkins, the following resolution was unanimously
ADOPTED:

WHEREAS, E. Merle Glunt, W3OKN, contributed
50 tnich to the successful outcome at the 1979 World
Administrative Radio Conference for the Amateur
Radio Bervice, and

WHEREAS, Mr. Glunt has served over the several
years leading up to and including WARC-79 as the
I eague’s chief consaltant on telecommunications con-
ference preparation, @nd

WHEREAS, Mr. Glunt served the League over the
last several years, without thought of personal gain or
glory, in the finest traditions of the Amateur Service,
having only recently retired from active service to the
ARRL, now

BE TT RESOLVED, that on the Fifth Anniversary
of WARC-79. the Board of Directors of the American
Radio Relay League extends its congratulations and
deep appreciation to B. Merle Glunt, W30OKN; and

RE IT FURTHER RESOLVED that a suitable
plaque, along with a copy of this RESOLUTION, be
presented to Me., Glunt at such time and place as woukd
accord an appropriate opportunity to honor him.

31) At 2:44 P.M., on motion of Mr, Metzger,
seconded by Mr. Butler, it was VOTED that the Board
resolve itself into 2 Commitiee of the Whole to discuss
personnel matters. The Board rose from the Commit-
tee of the Whole at 3:58 P.M, und then was in recess
from 3:58 £.M. untif 4:13 P.M, Messrs, Benson, CIift,
Dannals, Imiay, Place, Rinaldo, Sumner and Williams
were absent from the room during the meeting of the
Committee of the Whole,

523 On motlon of Mr. Nathanson, seconded by Mr,
Stevens, it was unanimousiy VOTED that the Repori
of the Committee of the Whole is accepted.

83) It was moved by Mrs. Lewis, seconded by Mr.
lson, that paragraph 2, sentence 2 of the Rules and
Regulations Concerning Affiliated Societies in the
Bylaws of the ARRL be modified to read, * ... who,
in diseretionary consultation with the respective
Affiliated Club Coordinator and Section Manager,
... " Avoll call vote being required the question was
decided in the affirmative. All the Directors voted in
favor, except Messrs. Carey, Grauer and Wilson, so
the amended rule was ADOPTED.

841 It was moved by Mr. Hurlbert, seconded by
Mt. Butler, that the Gieneral Manager cause a survey
of United States members of the ARRL to be taken,
making use of the new QST mailing-cover opporiunity,
ipen the guestion of United States amateur 5SE mode
operation in the d{-meter band, below 7.1 Mz,
Further, that the survey be taken by post card insert,
postage to be supplied by member-respondents, and
that the survey format be as follows: [thereupon a for-
mat was presented]. Further, that no editorial comment
precede or accompany the survey; that is, no infiuence
be exercised which might directly or indirectly bias this
poll. It was woved by Mr. Heyn, seconded by Mr,
Turnbull, that the matter be Iaid on the Fable, but the
tootion to Table was LOST. After further discussion,
a roll call vote being requested, the question was
decided in the affirmative. All the Directors voted aye
encept Messes. Diehl, Heyn, Olson and Wilson, who
voted nay, and Messrs. Atkins, Graver and Turnbull,
who abstained. _Accordingly, the motion was
ADOPTED,

85y At 4:33 P.M., Messrs. Atkins, Olson, Benson
and Mark left the meeting.

&) Un motion of Mr. Hurlhert, seconded by Mr,
Milius, it was unanimonsly VOTED that the Plans and
Programs Committee review and study the entire ad-
visory comumittes concept and determine what changes,
if any, are necessary to increase the effectiveness of said
committees, and veport its findings and recommenda-
tions to the Board of Directors.

87 Om motion of Mr, Heyn, seconded by Mr.
Ciraver, the following rtesolution was unanimously
ADOPTED:

The Board of Directors of the American Radio Relay
{eague heveby extends special recognition to the follow-
ing individuals for their outstanding service to Amateur
Radio in support of the Games of the XXITI Qlympiad,
Log Angeles, 1984; Steve Fimek, WALNNT; Bob
Cronsett, WAGEQQQ; Bill Carpenier, WAGQZY; Terrie
Maguire, WBSMRZ; Chuck Labb, KNéH; Jim
Michaels, W6PGM; Dick Mannhev.mel K6LAE
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Wayne Curley, WASNRB; and Ted Harris, N6IIU. The
Baard also commends the hundreds of radio amateurs
who volunteerad their time and talents to help make
the Olympics a success through Amateur Radio.
Whereupon at 4:40 P.M., Mr. Heyn left the meeting
and Mr. Overbeck took Mr. Heyn's seat at the Table.

88) On motion of Mr, Wilson, seconded by Mr.
Owverbeck, it was unanimously VOTED that the mo-
tion regarding the Ad Hoe Commitiee on VHF/UHF
Contesting be lifted from the Table, On motion of Mr.
Sullivan, seconded by Mr, Wilson, it was VOTED that
the motion be amended to read as follows: “No
changes in contest or DX rules may be implemented
except in a manner prescribed by the Board to be ef-
fective | January 1985.”” The question now heing ou
the motion as amended, the measure was unanimously
ADQPTED

/ot

Hudson Division Director Diehl, W2IHA, breaks
away from a “planning huddte,” apparently
happy with a decision.

89) On motion of Mr, Wilson, seconded by Mr.
Sullivan, it was VOTED that the motion dealing with
data banks for assisting local repeater coordinating
cotmittees be lifted from the Table. It was moved by
Mr. Sullivan, seconded by Mr. Stevens, that the
CGeneral Manager and the Plans and Programs Com-
wmittee study the feasibility of establishing 4 databank

for assisting Frequency Coordinators, the Committee

to report to the Board no later than the First Meeting
in 1985, The Chair ruled the motion out of erder, in
that an earlier motion by Mr. Turnbull, to seek infor-
mation on databanks, had already been adopted.
Whereupon, the motion was withdrawn,

40) On motion of Mr I¥ehl, seconded by Mr.
Overbeck, it was VOTED that the Executive Commit-
tee review all aspects of the ARRL’S specirum ranage-
ment activities with special emphas:s on frequencies
above 30 MHz, and make appropriate recommenda-
tions to the Board at the Second [YES Meeting.

91} On motion of Mr. Diehl, seconded hy Mr.
Butler, it was unanimously VOTED that tie General
Manager send out an occasional newsletter to all fre-
quency coordinators, perhaps guarterly,

92} It was moved by Mr. Uiehl, seconded by Mr.
Wangler, that a new item of ARRL jewelry be made
available to members, in the form of a tie bar with the
ARRL dizmond logo affixed to it. After discussion,
on motion of Mr, Sullivan, seconded by Mrs. Lewxs.
it was unanimously VOTED to refer this matter to the
Membership Affairs Commitiee.

93) It was moved by Mr. Diehl, seconded by Mr.,
Overbeck, that the Creneral Manager is directed to see
that alil frequencies between 147.40 and 147.49 MHz
shall be listed in the ARRL Repeater Directory with
an asterisk to indicate local assignment as repeater input
for 1-MHz split repeater usage or simplex. On motion
of Mrs. Lewis, seconded by Mr. Hurlbert, it was
VOTED that this matter be Jaid on the Table.

94} On motion of Mr. Grauer, seconded by Mr.
Sullivan, it was VOTED that the Plans and Programs
Commitiee study the concept of each Director’s being
permitted to utilize (ST and the **blow-in"’ technique
for the insertion of one $%4- % | 1-inch sheet, not more
than four times per year, for distribution of Divisian
information or newsletters. -

95) It was moved by Mr. Grauer, seconded by Mr,
Wilson, that effective Jannary 1, 1985, only members
of ARRE and CRRL or nonresidents of the 1,5, or
Canada will be listed on the rolls and bonor rolls for
Dggc and VUCC, After discussion, the motion was
LOST.

96) On motion of Mr. Sullivan, seconded by Mr.

Grauer, it was unanimousiy VOTED that the General
Manager make the ARRL Headquarters available for
visitors on a Saturday or Sunday onge each quarter with
advance arrangements necessary. Sufficient notice of
suitable tour dates shall appear in QST.

97 On motion of Mr, Sullivan, seconded by Mr,
Grauer, it was unanimously VOTED that the Member-
ship Affairs Committee study the feasibility of charging
for all DXCC pins.

98 On motion of Mrs, Lewis, seconded by M.
Holladay, it was unanimously VOTED that the Ad Hoc
Committes on Amatenr Radio Digital Communication,
packet-radio clubs and packet-radio cxpenmcntm are
commended for their work to date and, in particular,
for their reaching agreement on the AX.25 link-layer
protocol.

49) On motion of Mrs. Lewis, seconded by Mr.
Sullivan, it was unanimousiy VOTED that the Proposal
for Packet-Radio Development Program as described
in the General Manager’s report be adopted.

100 On motion of Mr. Stevens, seconded by Mr.
Milius, it was unanimously VOTED that the Plans and
Programs Committee study the feasibility of ARKL of-
fering its assistance to FCC in the area of maintaining
amateur licensing records in generat, but especially in
the administration of special call sign reguests of clubs
and individuals,

111} On motion of Mr. Stevens, seconded by Mrs.
Lewis, it was VOTED that the AKRL Awards Com~ |
mittes and the IYXAC maintain a written racord cover-
ing DXCC countries decisions. This record shall
describe the general rationale behind sach decision, in-
cluding precedents, other arguments and dissenting
opinions. This record shall be made avajlable to Leagu:
members, nonmembers for a nominal fee.

102) 1t was moved by Mr. Stevens, seconded by Mr,
{Owverbeck, that the Contest Advisory Committes
examine and redefine as necessary, the purpose, func-
tion, role and organization of Field Pay. On motion
of Mt. Wilson, seconded by Mr. Carey, it was
unanimously YOTED to lay this matter on the Table,

103) On motion of Mr, Stevens, seconded by Mr,
Wilson, it was VOTED that the DX Advisory Com-
mittee be divected to study the feasibility of adding
deletion criteria to the DXCC Couatries List eriteria.

104) On motion of Mr. Holladay, seconded by Mr.
Wangles, it was unanimously VOTED that the Head-
quarters staff is instructed to prepare, for filing by
[.eague Counsel, a petition requesting that the Federal
Communications Commission amend the roles
governing the Amateur Satellite Service to add the new
frequency allocations granted at WARC-T9. A draft
petition shall be prepared for review by the Executive
Committes prior to filing with the Commission.

105} On motion of Mr. Milius, seconded by Mr.
Stevens, It was unanimously VOTED that the Member-
ship Affairs Committee conduct a study of the process
by wiuch applications for separate DXCC vountry
status are reviewed by the DX Advisory Committes and
the ARRL Awards Committes and recommend changss
to the Board, the objective of any ¢hanges to be: (1)
To make the process one that will be fully understood
and supported by the participants in the DXCC
Program, in the U.S, and Canada, as well as overseas;
and (2) to ensure that the necessary resources are
available for a full and impartial review of such applica-
tions. The Committee shall report to the Board at its
January meeting.

106) On motion of Mr. Milius, seconded by Mrs.
{.ewis, it was VOTED that the Staft prepare a detailed
description of the Affiliated Club Coordinators’ role
in all of ARRL's Aftfiliated Club programs, the for-
mat to be such that it can be inserted, with an ap-
propriately labeled divider, in ACCs® capies of Spectal
Service Club Manuals.

107) 1t was moved by Mr. Milius, seconded by Mr,
Butler, that the motion to make $1000 available to Ad-
wisory Committees each year be lifted from the Table,
but the motion was LOST.

108) On motion of Mr. Milius, seconded by Mr,
Wilson, it was VOTED that in the annoal ARRL DX
contests and the annual ARRL 10 Meter Contest the
District of Columbia shall be recognized as a separate
multiplier from that of Maryland, Mr. Carey asked to
be recorded a5 being opposed.

108) On motion of Mr. Metzger, seconded by br,
Sullivan, it was unanimously VOTED that the Board
of Directors now in session thanks Mr, Stephen Place
for his efficient assistance during the current two-day
meeting. Also thanks to Mr. Perry Williams, Mr, Dale
CIlift and Mr. Paul Rinaldo for their assistance.

110} There followed an npportunity for all present
to make final comments. There being no Further
business, the Board adiourned sine die at 6:08 P.M.
Total time in session as # Board: 12 hours, 36 minutes;
a5 a Committes of the Whole: 1 hour, 14 minutes; tatal
direct authorizations: $3000
Respectfully submitted,
David Sumner, K1ZZ
Secretary




FCC’s New Form 610: A QST Interview

By Rick Palm,* K1CE

orms are to Washington as antennas
F are to hams. Fust as antennas have evolved

to meet today’s high-tech standards, so too.

has the FCC’s Form 610, our old friend who
changes his ways every so often to keep up with
a fast-paced Amateur Radio world. I had the op-
portunity to chat with a newly revised Form 610
recently. The exclusive interview follows.

QST Welcome!

610: Thanks. 1t’s nice to be here. We've really
needed a change because so many exciting things
are happening in Amaieur Radio, like the new
Volunteer Exam Program. My predecessor just
couldn’t handle the demands of this tigorous new
program.

QST: Is that one of the prime reasons for a new
Form 6107

610: Sure is. Half of me is devoted to new
volunteer exam procedures,

QST: Can you tefl us a little about yourself?

610: Non-hams come to me when they're ready
for their first license. Hams come to me when
they want to renew or modify their licenses. Also,
when they're ready to upgrade, I serve as an in-
formation source to my friends, the Volunteer
Examiners, Volunteer Exam Coordinator and
their friends at the FCC in Gettysburg.

O8T: Do you handle reciprocal operating re-
quests and other Kinds of station licenses?

610: Nope. Foreign hams wishing to operate here
in the states have to see my cousin, FCC Form
610-A. And, hams with FCC licenses for club,
RACES and military recreation stations must
deal with another cousin, FCC Form 610-B.

QST: Can you tell us haw ro fill out vour Section
i?

610: Sure, This section must be filled out by
everybody who is renewing, modifying or testing
for their licenses. First, make sure to attach a
copy of your license. Check Box 2A anfy if
you're renewing your license with wo other
changes. If you want to renew your license and
change your mailing address, then check 2H, Re-
quests for license modifications always result in
the change, and automatic renewal for another
10 vears. If FCC sees Box 2A checked, they'll
rettew your ticket, period. The ather items in Box
2 are clear and straightforward: just check the
modifications you are applying for.

QST Would you clarify the Commission’s call-
sign policy for us?

610: Call-sign policy is an important matter. In
fact, most questions I receive deal with call signs.
The Commission assigns calls systematically, and
does nor honor requests for specific letters
and/or numbers. Calls are issued sequentially
from lists, and are assigned according to the
licensee’s mailing address (call-sign area) and
license class, No exceptions! If you want to keep
your present call, no problem. But, don’t check

*Acting Manager, Membership Services
Department
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box 2E! If you do, you'll have a new call, and
no way of getting vour old one back.

OST: How about the rest of Section I?

610: Pretty straightforward. Remember that a
“‘mailing address™ is the address where you'll
receive official FCC mail, It can be a P.O. box
or street and number. The “station location,”
however, must be a specific geographic location
so if the FCC has to find your station for some
reason it can. Don’t put a P.O. Box number in
the station location box, Both addresses must be
in the U.S., its territories or possessions.

OST: Could you please explain box 9 — major
actions?

610: Most hams will check “‘no”’ in this box. A

major action is defined as (2) a new antenna or
structure, or an increase in height of any existing
structure by more than 10%, which resultsin a
final height of over 300 feet, {b) facilities to be
located in an officially designated wilderness area
(such as Capitel Hill in August!), wildfife.
preserve area or a nationally recognized scenic
and recreational area or facilities that will affect
sites significant in American History, and ic)
construction that involves extensive changes to
surface features. If you check *“yes,” than vou
have to file an Environmental Impact Narrative
Statement (E1INS).

QST: What'’s the purpose of the exam question,
item 137

610; Simple, Folks that have failed an exam
within the last 30 days will have their upgrade
applications bounced, The FCC requires.that a
candidate be retested no sooner than 30 days
after failing an exam.

OST: Any advice abour the signature box?

610: Yes! Don't forget to sign and date your ap-
plication! Also, the signature must maich the
name in box 3. if not, we’ll bounce the applica-
tion right back to you.

OST: Where should hams send you when they're
applyving for renewals or modifications of their
licenses?

610: They must send me to FCC, Gettysburg,
PA 17325. My friends and 1 will make sure they
get 2 prompt reply!

OST: Judging from your job description, it looks
like you have a great responsibility in the new
volunteer exam program.

6i0: Indeed, 1’'m responsible for seeing that the
Volunteer Exam Team (VET) and Coordinators
tVEC) as well as our Gettysburg office, get the
facts they need to determine whether an appli-
cant gets that new ticket,

QST: Can you tell us a bit about your Section {I?

610: Delighted, 'm sure. Because the exam
process differs between the Novice and the higher
class tickets, there are two subsections in Sec-
tion {I. Section II-A is completed by the
volunteer examiner who has passed a Novice ap-
plicant. It’s very straightforward: The informa-
tion provided by the VE helps the FCC deter-
mine if he/she meets the VE requirements. The
VE must send the form to Gettysburg within 10
days of the successful exam.

Q37T How about Section If-B?
610: This section deals with Technician, General,
Advanced and Extra class exams, Applicants
must fill out Section I. [f advance registration
for a test session is required, make sure the com-
pleted form is in the hands of the Volunteer
Exam Team prior to the registration cut-off, IT
advanced registration isn't required, applicants
simply bring their forms to the test site, They
should also bring exam credit items if they have
them, and two forms of ID.

Before the test, the VET fills out the VET
report for each applicant, checking the ap-
propriate boxes, piving exam credit wherever it's
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due. The Team gives the code exams first — 5,
13 and 20 WPM in order. It grades cach test as
it is completed. Then, same goes for the written
clements — the VET grades each test on the spot,
and fills in the appropriate boxes in the VET
report. If the applicant fails to upgrade, the ap-
plication is returned. 1f he or she passes, the VET
enters the name of the VEC in Item F of the VET
report. The place and date of the examination
must be entered as well.

QST: How does the VET member fill out Ii-B?
610: Actually, all three VET members get in-
volved in this section. Bach must put in the in-
formation that qualifies them to be VEs in the
first place. I’s a way the FCC can keep tabs on
who's giving exams.

QST: Where can jfolks find out more about the
new Volunteer Examiner Program?

610; You should know that! Check out The FCC
Rule Book published by you folks. It’s all there:
all the rules for examiners, applicants and
volunteer examiner coordinators. Some rule
maodifications did come up recently, though, and
hams should check out your September and
October 1984 Happenings column in QST

QST: Yes, of course. We also ran an article on
the ARRL’s own Volunteer Examiner Program
in the September issue. We're very proud of our
role in the evolution of this exciting new
program.

610: Good show! My job is to make the record-
keeping aspects of the VEP as simple as possible,

OST: Is there anything else you’d like to say in
closing?

610: Yes, two things, One, hams will be glad
to know that we’ve removed the often-confusing

antenna question on my predecessor, and
decided to hire a new cousin of mine, the FCC
Form 854, to take care of this issue. 1If vour
antenna will be ecrected over 200 feet high,
or 1/100 of the minimum distance between
the antenna site and any aircraft landing area,
vou should get together with a4 Form 8§54,
available from any FCC field office or from
ARRL Hgq.

Finally, it’s been a pleasure working with
hams. Lots of folks don’t like the fact that there
are so many of vs form types here in D.C., but
hams have been good with me, | think my new
format will help everybody understand and ap-
preciate the C'ommission’s exam and license
procedures much more fufly. Thanks for stop-
ping by for this nice chat!

QST: Don’t mention it. Thank vou for your
tire. I

Weashihgton Meallbes:

Licensing: The First Step

This month, we will examine the types of
Amateur Radio licenses, eligibility requirements,
license terms and the procedure for obtaining
and/or modifying an existing one, as well as
other matters of importance.

{). Reference iz constantly being made to the
terms “siation license’ and “operator license.”’
What’s the difference?

A, The ticket that is issued to every amateur by
the FCC, upon successful completion of ap-
propriate examination elements, consists of an
operator license and a station license. Section
97.3(d} defines an operator license as *“The in-
strument of authorization including the class of
operator privileges."” It gives the license holder
the FCC’s permission to operate an Amateur
Radio station,

The station license, on the other hand, is de-
fined as *“The instrument of authorization for
2 radio station in the amateur radio service,” Tt
contains the station call sign (97.3[d]).

Q. Who is eligible for an Amateur Radio license?

A. According to Section 97.9, “anvone except
& representative of a foreign government is eligi-
ble for an amateur operator license.”” Although
FCC no longer asks on the Form 610 if an ap-
plicant has been convicted of a felony, the FCC
does screen out applicants who have had their
amateur licenses revoked. Such people may be
barred from a new license for 4 vear after the
¢xpiration of the revoked ticket. FCC also
screens applicants who have been disciplined for
B oftenses.

. So, how do I get an amateur license?

A. You must complete a Form 6§10 (available
from ARRL Hq. or any FCC field office) and
submit it to Volunteer Examiners prior to ad-
ministration of the test for the class of license
you desire.

Q. How long will my license be valid?

*Membership Services Assistant, ARRL
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A, Ten Years. The term was changed from 3§
years earfier this year.

(. My Novice license was issued in 1980. When
will it expire?

A, Your ticket will expire in 1985, since all
licenses, regardless of the class, become invalid
on the date shown on the ticket. When you renew
or otherwise modify it, however, both your
operator and station ficense will be valid for 10
yeurs, rather than five (97.59[a][b]).

Q. How do 1 go aboui renewing my license?

A. You must submit a completed Form 610 with
a photocopy of your license to the Commission’s
office at Gettysburg, Pennsylvania. According
to Section 97.13(c}), “*Application for renewal of
unexpired licenses must be during the license
term and should be tiled within 90 days, but not
later than 30 days, prior to the end of the license
term. lo any case in which the licensee made
timely and sufficient application for renewal of
an unexpired license, no license with reference
to any activity of a continuing nature shail expire
until such application shall have been finally
determined.’*

If your license has already expired, you must
immediately terminate your operating sctivities
and concentrate on obtaining a valid ticket. You
must submit an application for reinstatement of
# license that was issued prior to January [, 1984
at any time during a five-year grace period. But
your station will be assigned a new call if you
wait more than two vears. In other cases, you
can have vour license reinstated within two vears
of its expiration. Section 97.13(d) states that “‘A
license renewed during the grace period will be
dated currently and will not be back dated to the
date of its expiration.”

Q. What procedures must our club, The RATS,
Joliow to obtain a special-evenis cail to com-
memorate the invention of generic brand rat
killers?

A, The FCC no longer issues special-event sta-
tion call signs. Thus, vou will have to use a valid
club call or that of a member to celebrate this
memorable occasion.

Conducted By Katherine Havener,* WBSTDA

Q. A club in a neighboring state has its own ceil
sign. Why can’t we get one?

A. Because the FCC stopped issuing new club,
RACES and military-recreation station licenses.
The club in your neighboring state may continue
to apply for renewal of its station license,
however, since the FCOC still renews club,
RACES and military-recreation group station
licenses.

Q. How do we go about renewing our club
license?

A. Simply have the station trustee complete
Form 610-B and send it to the FCC office in
Gettyshurg, Pennsylvania, afong with 2 Form
610 for renewal of his or her primary station
license. Note: Your club license is bound by the
same terms that exist for operator and station
license renewals,

Q. My license was stolen. Can [ get
replacemeni?

A, Yes. You may obtain a replacement bearing
the same date as the original by submitting a
statement to the FCC office in Gettysburg ex-
plaining the circumstances under which the
license was lost. If vou later find your original
license, you must return it or the duplicate to the
Commission’s Gettysburg office (97.57 and
590c).

Q. What will happen to my license if T inten-
Honally or unintentionally violate an FCC rufe?

A, The FCC does not distinguish between inten-
tional and unintentional offenses. Thus, if you
are found in violation of a rule, you will receive
an official notice of violation from the FCC.
Lipon receipt of such notice, you will have 10
days in which to submit a written response ex-
plaining the cause and solution to the problem
directly to the office of the (Commission
originating the oificial notice. ¥ou will be allot-
ted additional time to respond to a notice of
viofation if illness or other unavoidable cir-
cumstances prevail. Failure to respond will most
likely result in the implementation of revocation
and suspension proceedings (97.i37). R



Happenings

. More Modes On 160

e Ham/Radiolocation Faceoff On 160

Conducted By Richard K. Paim, K1CE

. Maxim Award 1984 C’all For Nom‘maaons

FCC Proposes New Amateur Bands

Although the WARC Final Acts allocated ad-
ditional frequency bands to the Ammateur Radio
Service, amateurs cannot operate on the new
bands until the ¥CC implements the allocations
domestically through the rule-making process,
On October 10 the FCC released a Notice af
Proposed Rule Making, in PR Docket No.
84-960, seeking to allow amateur occupancy, on
a permanent basis, of 10,100-10,150 kHz,
24,890-24,990 kHz and 902-928 MHz,

This NPRM results, in part, from petitions
filed by the ARRL (RM-4734) and Stuart D.
Cowan, W2LX, M. F. DeMaw, W1FB, Robert
P. Haviland, W4MB, William 1. Orr, W&SAI,
and A. Prose Walker, W4BW (RM-4781), The
petitioners soupht access to the three new bands
at the earliest practical date. RM-4731 ulso
sought early access to the 18.068-18.168 MHz
band.

In addition, the FCC is proposing to bring
Part 97 of its rules into conformity with Part 2
and disallow amateur operation along the
Canadian border on 420-430 MHz except
through a waiver.

Here is a band-by-band update:

® 10,100-10,150 kHz: Amateurs were
authorized temporary use of this band (with the
exeeption of 10,109-10,115 kHz) in October
1982, The NPRM would authorize the entire 50
kHz for use by General, Advanced and Extra
Class licensees with Al or F1 (including A2J)
emissions on a permanent basis. No special
power limitation would be imposed. Effecfive
immediately, and until an outcome is reached in
this proceeding, amateurs may use the entire
10,100-10, 150 kHz band, Present restrictions

FCC PROPOSES ADDITIONAL
MODES ON 160 METERS

The FCC has released a Notice of Proposed Rule
Making, in PR Docket No. 84-959, that would
amend the amateur rules to authorize A4, AS,
F1, F3, F4 and F5 emissions in the 160-meter
band in addition to the currently authorized Al
and A3} emissions. This is in response to an
ARRL petition seeking to authorize F| emissions
in that band. The League cited two factors in
sapport of its request. First, there has been a
rapid growth of radioteleprinter (RTTY) activity

*Acting Manager, Membeiship Services, ARRL.

must be adhered to, which means that Al and
F1 (including A2J) emissions are allowed sub-
ject to a peak-envelope-power output limitation
of 200 W.

* 18,068-18,168 kFHz: The ARRL did not re-
quest early access to his band since it was known
that the FCC was not in a position to release it.
In its NPRM, the FCC states that government
fixed operations have priority in the band and
would preclude any access by amateurs prior to
1989,

o 24,890-24,990 kHz: The FCC is proposing
to allocate this band to General, Advanced and
Extra Class licensees in accordance with the band
plan recommended by the ARRL (based on the
worldwide IARU band plan): Al and F1 emis-
sions would be permitted on 24,890-24,930 kHz;
Al, A3, Ad, A3, F3, F4 and F5 emissions would
be permitted on 24,930-24,990 kHz. There would
be no special power restriction, but the rules
would make it clear that amateur operation
would be on a secondary basis to international
fixed and mobile operations, which could not be
moved until a later date.

& 420-430 MHz: The FCC proposes to imple-
ment the part of its Second Report and Order
in General Docket 80739 that prohibits amateur
operation on 420-430 MHz along the Canadian
border without a waiver. Amateur operation
above “‘Line A" would be prohibited, although
waivers could be obtained, based on appropriate
technical considerations. While this proceeding
is pending, only those stations already operating
north of Line A in the 420430 MHz band are
authorized to continue to operate. These stations
must discontinue operation if the Government

during the past five years; this growth will con-
tinue because of the availability of inexpensive
personal computers, which can be readily
adapted to this emission mode. Second, the
downturn in the sunspot cycle is compressing
sky-wave comnmunications into the lower part of
the HF bands and making the 160-meter band
essential at night for certain paths. Some of those
filing comments on the League’s petition asked
that additional modes be authorized in addition
to Ft, resulting in the FCC's generalized
proposal.

With the discontinuance of Canadian Loran A
radiolocation operations in the 1900-2000 kHz
band, the FCC feels there is no reason to con-
tinue to limit emission modes in the 160-meter
band. As a result of the proposed changes,

of Canada objects to their continued operation,
and they must cease operation at the termina-
tion of this proceeding unless they have received
a written waiver from the FCC by that time.

Line A begins at Aberdeen, Washington, run-
ning by great circle arc to the intersection of 48
degrees N. 120 degrees W .; thence along parallel
48 degrees N. to the intersection of 95 degrees
N.; thence by great circle arc through the
southernmost point of Duluth, Minnesota;
thence by great circle arc to 45 degrees N. 85
degrees W.; thence southward along meridian 85
degrees W. to its intersection with parailel 41
degrees N.; thence along parallel 41 degrees N.
to its intersection with meridian 82 degrees W.;
thence by great circle arc through the southern-
most point of Searsport, Maine, at which point
it terminates.

* 902-928 MHz: The FCC proposes to allocate
this band for use by all U.S. amateurs except
those in parts of Colorado, Wyoming and U.S.
possessions in Region 3. Amateur operation in
this band would be secondary to the operation
of Government stations, Automatic Vehicle
Monitoring (AVM) systems, and industrial,
scientific and medical (ISM) devices. Additional-
Iy, U.8. amateurs would be required to avoid
causing harmful interference to authorized fixed,
maobile and broadcasting operations in Regions
1 and 3. There would be no subdividing of the
band by mode of operation and no special power
limitation, All classes of amateurs above Novice
would be authorized use of the band.

The deadline for comments in PR Docket
84-960 is December [7, 1984; reply comments
are due by January 16, 1985,

amateurs would be able to experiment with
geveral emission modes. The FCC is not propos-
ing to subdivide the 160-meter band by emission
modes; amateurs would be on their own to come
up with a volunteer band plan.

The FCC warns that there is currently a pro-
ceeding, PR Docket No. 84-874, that proposes
to reallocate 1900-2000 kHz on a primary basis
to the Radiolocation Service. Investment in
equipment by Amateur Radio licensees to
operate with the additional emission modes
should be made with full awareness of the fact
that action in this proceeding could affect the
status of amateur operation in the 1900-2000 kHz
band,

Comment deadline is December 20, 1984;
reply comments are due by January 22, 1985,
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Be a Contributor to the Goldwater Scholarship Fund

. Here's vour opporiunity to thank Barry; KFUGA, for his lontg-term staunch suppert of the
Amateur Radia Service and to let him know of vour appreciation. Send in your contribution

now,

it your contribution is $25 or more, we will lis? your name and call in QST. if your contribu.
tion is $100 or more, in addition to your name and call appearing in Q87T, you will receive a
gigned photograph of the Senator, suitable for display in vour hamshack. And for santribu-
tions of $1000 or more; in additlon to the abuve, we'll put your phatp In QST and you'll
receive a personal thank you call from Robert York Chapman, W1QV, President of the AF!F!L
Eoundation, which Is administering the Goldwater Scholarship Fund.,

We welcome all contributions, regardless of size. Please help us achieve sur goal of

" building an endowment sufficient to tund the Goldwater Scholarship in perpatuity. What

better way to honor & great amateur, a groat statesman and a great human being? Please
make your check payable to the ARRL Foundation Goldwater Scholarship Fund, and send to

ARBL Foundation, 225 Main St..

Mewington, GY 06111,

Recent cantributors of $25 or more include: Fred W. Albertson, W4BD; David B. Arnold, Jr.,
KAIGPL: Loren F. Ashwood, WEDH; Buster B. and Sandra M. Beatman, NeCK and NODPX,
Branch Gourfy Amateur Radio Club; William G. Buckner, WBVZK; Thomas Clements, W1ICH;
Ester E. Frast, KAUFF! in mamory of James E. Jones. KC2II; Dave Maier, KBBGZ; John L
Mulhern, KAZOYY; Oak Park Amateur Radio CGlub; Jacob Smit, AA4DC: Carl Smith, WBBW.J,
Jack Speer, N1BIC; Judy Speer; Alphonsus Slankus, KA3CVE; Joseph Warshawsky, KABNXV;
Mark Yoder, KASMQS; Robert Yoder, WD3GSU; Guedon £, Zakotnick, N3CBY.

New Jersey Govarnor Kean (far right) discusses Amateur Radic Week In New Jersey with Ken
Liddanz, WB2GWD, Cherryville Repeater Association President, as ARRL PIO Charlie Kosuan,
WB2NQY, and 8tate Assemblyman Dick Zimmer look on.

LEAGUE DRAWS FIRE FROM ONI

As reported in this column last month, the FCC
has proposed (PR Docket No. 84-874) to allocate
the 190(-2000 kHz band to the nongovernment
Radiolocation Service on a primary basis because
of an anticipated expansion of the AM broad-
cast band, which would cause certain radio-
location stations to move. The ARRL filed a
Motion to hold this proposal in abeyance
pending the resolution of an ARRL petition filed
the day before the FCC released its proposal. The
League had filed a Petition for Initiation of
Inguiry Proceeding asking that the Commission
initiate an inquiry into the present use of radio-
frequency spectrum in the medium-frequency
band by nongovernment radiolocation users.
Now, Otfshore Navigation, Inc. {ONI) has filed
an opposition to ARRL's motion to hold FCC's
proposal in abeyance or alternatively to treat the
rule making as a Notice of Inquiry.

(ONI, a company that provides radiolocation
services to the offshore oil industry and others,
argues that the League’s petition addresses gues-
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tions that have been settled in earlier proceedings
related to WARC implementation. ONT aiso
asserts that an inquiry such as requested by the
ARRL must necessarily consider not only the
Radiolocation Service requirements but also the
Amateur Service requirements inasmuch as ¢com-
petitive uses of spectrum cannot be considered
in a vacuum. Neter Comment deadlines in the
160-meter Radiolocation proceeding have been
extended to January 24, 1983; reply commenis
ta March {1.

40-METER SW BROADCAST
UNWANTED

ARRL has filed comments in Mass Media
Docket 84-706 opposing the FCC licensing of
any shortwave station outside Region 2
{the Americas) in the band segment 7100-
7300 kHz, ARRL admits at the outset that FCC
would be within its legal rights to do spo,
bui it would not be & good idea.

ARRL points out that at WARC-79, the U.S,

Are You a Lawyer ?
" -Amateur Radio Wanis You!

Your legal expertise 1s nesded in the
Arvateur Radio community to help build
and maintain the legal toundations for our
hiobby. The League has initiated a
Volunteer Counset Program, designed to
“help stem the tice of averly restrictive
ragulations or Amateur Radlo. You can
help, B you have an interest in this ax-
_citing area of communications iaw, are a
reputable member of the bar of at least
one state and are a League member,
please contact us. As & Volunteer Counsel,
you will be kept well informed about areas
-of faw affecting Amateur Radio. For turther
information, write to the ARRL Voluntser
G$u§6s1el1pmgram 225 Main 5t., Newington,
G 1

delegation led the fight to keep this segment
sirictly for Amateur Radio in Region 2, even
though it is allocated to the Broadcasting Ser-
vice in Regions 1 and 3. As far as the League
has been able to determine through its contacts
within the International Amateur Radio Union
(IARLD), all countries in Region 2 permit their
amnateurs primary and exclusive use of this band
segment, ARRL notes that the band has unigue
propagation characteristics for amateurs and has
been quite valuable during emergency situations,
but that broadcasters already enjoy several bands
with similar propagation characteristics.

ARRL points out: **“While the U.8. does repre-
sent interests outside Region 2, it is first and
faremost a Region 2 country and is viewed as
sich by the other countries of the Americas.
While the authorizing of non-government broad-
casting from U.S. territory in Region 3 at
7100-7300 kHz clearly is permitted by the Inter-
national Radio Regulations, such would be in-
consistent with overall 1J.S. policy concerning
7 MHz. it might also be regarded as a breach
of faith by the other countries of the Americas,
who willingly followed the lead of the U.S. in
1979 in defending the amateur alfocation.”

Should the FCC be so unwise as to praceed
with this course of action, ARRL then recom-
mends that broadcasters be forced to meet
stringent technical criteria designed to minimize
interference to amateur operation in the
Americas.

PALOS VERDES POSTCRIPT

Rancho Palos Verdes is an upscale subwb of Los
Angeles that enacted a restrictive antenna or-
dinance shortly after it became a city in 19785,
When that happened, local amateurs launched
a public relations campaign to educate the people
of this community — and their elected leaders
-~ about ham radio.

As a result, the antenna ordinance was greatly
liberatized, and in the process several hams
became ¢ivic leaders in Rancho Palos Verdes. A
QST article described how this was accomplished
{**PR in Palos Verdes,”” Nov. 1980, p. 56).

In the mid-1980s — more than five vears after
the antenna battle was won -~ the long-term
benefits of the hams’ public refations campaign
are more evident than ever,

Taday, two licensed hams are members of the
Rancho Palos Verdes City Council: Mayor John
McTaggart, WD6GBG, and City Councilman
Mel Hughes, K6KSY, who will be the mayor next
year. The Planning Commission (the second
most powerful body in city government) includes
among its five members Peter Von Hagen,
WAGHXM, and Louella Wike, whose husband
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Sept. and Dec. 1981 and May 1982 QST.) .
Proposal to establish a personal radio ser\rice ‘at 800 MHz [Bee AugJ 1983

_ NOLNPRM o reexamine technlcal regulaﬂons ARRL requests that 24 35 MHz
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NPRM ta allocate 10.1 to 10,15 MHz arki 24.89 to 24.99 MHz to the Amateur
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- except in parts of Golorado, Wyoming and 1.5, possessions in Region &
. Proposes to requite advange goordination for operation near the Canadian
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N NPAM to amend Parts 73 and 97 of the FCC Rules concerning commerciai radlo'
- and television broadcasts of messages transmilted by nonbroadcast radlo
’ stations. (Gee Happenings. Sept. 1984 QSI‘) Reply comments due Nov. 23,

Hegusst For Issuance of Daclaratory Auting requestmg Bmited federal -
- pregmiption of state and focal reguiation’ of amateur and ather radio
. station Instaliation and operation. (See Happénings, Nov. 1984 QST} :
- Commenis due Nov. 9, 1984: reply commants due Dec. 13, 1984

=3 !t:.ommem deadline passed. Awaiting Camm;ssmn action.

is WOGPE. 5till another ham, Dick Mills,
WAGLML, is chairman of the city Traffic
Committee,

Councilman Hughes says that the antenna
controversy of the fate 1970s was never raised
as an issue during his and Mayor McTaggart’s
election campaigns. Amateur Radio is a
respected part of community life.

Much of the credit for this belongs to the Palos
Verdes Amateur Radio Club, which is deeply in-
volved in community-service projects — many
of them high-profile activities. For example, the
club provides video coverage of important civic
events, including meetings of the city council
itseif, for the city’s cable television system. The
club also does videotapes of charitable events,
such as the National Horse Show and the Music
Fair, and provides radio communications for the
Palos Verdes Marathon. The club has just begun
videotaping school board meetings for the local
cable system.

Agide from the satisfaction the Palos Verdes
hams receive from their civic activities, there are
important benefits for Amateur Radio. That's
what Joe LoCascio, KSKT, discoversd in 1984
when he applied for permission to put up a new
anienna. system at his Rancho Palos Verdes
home,

An avid DXer (and the jpresident of the
Southern California DX Club), K5KT sought —
and was granted — the city’s blessing to put up
an B4-foot crankup tower with a **Christmas
tree™ of stacked Yagi beams on top. Joe’s highest
beam will be 99 feet ahove the ground — in a
city that once required a special permit even for

a 33-foot-high inverted V! —
NGNB

Wayne Chverbeck,

AIRS UPDATE

The ARRL Interference Reporting System is con-
tinuing to watch the HF bands for nonamateur
stations that cause harmful interference.
September monitoring data sent to the FCC's
Treaty Branch consists of the following cases of
harmful interference: 3586 kHz (J3E emission,
thought to be YVK 946 in Venezuela); 14,002
kHz (FIB emission, location thought to be
LISSR); 14,115 kHz (FIB emission, no TD);
14,160 kHz (FIB emission, no ID}; 14,218 kHz
(F1B emission, location thought to be USSR);
and 14,226 kHz (F1B emission, location thought
ta be USSR).

The latest AIRS Alert. covers the 14,110-14,118
kHz range. Headquarters has 9500 AIRS reports
on magnetic disk, to date.

REPEAT SECTION MANAGER
NOMINATING SOLICITATION

Bince no petitions were received for the West
Indies Section by the petition deadline of June
8, 1984, as a result of notices in the April and
May ST, nominating petitions for this Section
are herewith resolicited. The closing date for
receipt of petitions is December 7, 1984, See the
notice in November OST for details on how to
nominate.

Hiram Percy Maxim, W1AW, ARRL founding
president.

NOMINATIONS OPEN FOR MAXIM
MEMORIAL AWARD

Nominations are hereby solicited for the 1984
Hiram Percy Maxim Memorial Award (see Aug.
1983 QST, p. 54). The Award is to be given an-
nually to the licensed radio amateur under the
age of 21 whose accomplishments and contribu-
tions are of the most exemplary nature within
the framework of Amateur Radio activities, in-
cluding, but not limited to, the following:

1) participation or leadership in organiza-
tional affairs at the locat or national level

2y technical achievement

3) operating record

4) recruitment and training of new amateurs

5) public relations activities.

in keeping with the tradition of the award
when it was first established in 1936, formal
nominations will be made by the respective
ARRL. Section Managers (see list on page 8 of
this issue). Suggestions and supporting informa-
tion, including the endorsement of ARRL af-
filiated clubs and elected or appointed League
officials, should be submitted to your Section
Manager by March 1, 1985 with a copy, if possi-
ble, to: Chairman, Maxim Award Panel, c/o
Becretary, ARRL, 225 Main 5t., Newington, CT
O6ll11.

In consultation with the appropriate ARRL
Division Directors, an Award Panel consisting
of five distinguished amateurs will review the
nominations received from Section Managers
and select a winner. The winner will receive a
cash award of $1000, a snitably engraved plaque,
and travel and accommodations expenses to
enable him or her to attend an ARRL conven-
tion at which a formal presentation will be made.

Nominations must be received by March 1,
1985, and should document as thoroughly as
possible the Amateur Radio achievements and
contributions of the nominee during calendar
year 984, Additional information concerning
the character of the nominee is welcome, The
initial nomination should be as complete as possi-
ble; owing to time constraints, it will not be
possible for the Award Panel to engage in cor-
respondence to gather missing information.

The Hiram Percy Maxim Memorial Award is
intended to provide encouragement, and a tangi-
ble reward, for outstanding young amateurs. It
should also provide an opportunity for Amateur
Radio, and its many benefits for young people,
to be brought to the attention of the public. Your
assistance in finding qualified nominees will help
make the program a success! i
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Correspondence

Alf tetters will be considered caretully, We reserve the right to shorten Jetters selected in order to have more members® views representad, The publishers
of Q8T assume no responsibihty for statements made heren by correspondenis.

BIAS AND GRID CURRENT

£1 Your October “It Seems to Us* editorial so
disturbed me that | am impelled to write what
is for me only about the second letter to the
editor in a long life. Your phone bias is no news
of course: what upsets me is that you have the
temerity to boast and be proud of the *‘ac-
complishment.” Do you not know that what you
gained for S5B was at the expense of a large seg-
ment of the membership? Tt s clear that you have
written off as inconsequential the feelings and
needs of the CW portion of our fraternity.

{'W operators are crowded, too, and need
more room. 1 have been a League member most
of the time since 1934, and I do not recall an in-
stance when the League ever tried to get wider
CW subbands. 1 used to believe naivefy that the
League would look after me!

How did we get in this fix? I suggest two
reasons: One, we have carelessly allowed phone
enthusiasts to gain control of the Board of Direc-
tors and, two, we have a headquarters staff, most
of whom cannot copy CW. Each time we have
been raided, we devised cleaner transmitters with
better signal purity, 300 cycle bandpass receivers,
audio filters, etc., plus the abifity to follow the
desired signal in the presence of three or four
others. We just took our lumps. A political solu-
tion would have been better.

The word “‘relay’* should be dropped from
our name. 1 have received numerous messages
which had been relayed through fone channels;
1 have vet to receive one free of errors. One can
relay more information in five minutes by code
{and near error free to boot by some technigues}
than can be accomplished in an hour by SSB.
But my bias shows, Let me try to be objective.

The Morse Code was a century ahead of its
time. Samuel Morse (1791-1872) and George
Boole (1815-1864) were contemporaries, but
Morse saw his ingenious idea accepted and used
almost immediately, while Boole did not live to
see the same for his. Only with the advent of the
computer era did Boolean Algebra come into its
own. Morse code is an elegant hybridization of
the binary on/off with pulse length modulation.
1t is truly aiphanumeric. Instead of being anti-
quaied and out of date as single sidebanders seem
to think, it is as modern as tomorrow.

The wave of the future and the fastest grow-
ing segment of our hobby is that of computer
generated and video displayed codes. In a few
years SSB will join AM and the Dodo. History
will be hard pressed to explain the current
myopia. Old Hiram Percy must be incredulous
at what is happening. - Trueft Blackimon,
W3ETM, Lovington, New Mexico

ADS ADD ADDITIONAL ADHERENT

{J Upon seeing my first copy of (ST, T was con-
vinced that I wanted to be a ham operator. The
ads were enticing. | taught myself at home and
am licensed now. -— Earl G, North, KASUAA,
Leesville, Louisiana

*Public Information Coordinator, ARRL
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IS THERE A POCTOR ON
FREQUENCY?

[} It’s really amazing how modern technology
solves problems. Just when the contesters and
certificate hunters have made the DX bands
almost useless for real QS0s, we now have the
solution, They can now stay off the air and send
their **599°' {what elsc?) to a computer. Wonder-
full The computer figures their QSOs per hour
and even issues awards!

Now that there is no further excuse for
cluttering up the bands with this nonsense, [ am
Inoking forward to some real DX QSOs. — R,
V. MeGraw, W2LYH, Riverhead, New York

BIGOTRY

[] This evening I sat down to talk to my friends
on 75 meters. Hoping for a pleasant time with
a nice bunch of people, | was shocked by what
happened. Some other people felt that we were
conducting our QSO on their frequency — not
an unusual situation. But before we could resolve
anything, we were showered with a torrent of
abuse. Our colleagues managed to cover a broad
spectrum of higoted obsessions: Easterners (ac-
tually, we cover about a quarter of the country),
the League (about half are members), the aged
(range from 21 to 80), Jews and Catholics (we
represent all major groups including clergy and
agnostics), and a long list of racial and ethnic
groups. We were accused of technical in-
competence (2 number are EEs) and general
stupidity (several of ns have doctoral degrees).
And on it went.

Most of us scattered. I stayed on, trying to talk
with one of these people. I hoped that if they
met one of us as we are, they might be iess likely
to attack all of us as stereotypes. But this was
not to be, for they gave me neither a reply nor
even a call sign. And not long after, they left.
It was as though, without us there to abuse, they
had no reason to be present themseives.

Of course, | was angry. I get on the air to get
away from these things. [ work as a psychiatrist
in a children’s hospital and I often sec abuse,
rejection and hatred, 1 suppose, as I tell parents,
that one cannot always escape these things, that
there is no totally safe shelter. Still it hurts. Like
most feeling people, when I hear this abuse, 1
become a member of all the groups being de-
meaned, | wish that these bigots could realize
how much pain their vitriol causes. Perhaps then,
if they still possess some scintilla of humanity,
they would desist.

Finally, I was and am concerned. This type
of bigotry, which festers in certain segments of
our bands, is a disgrace that few of us wish to
acknowledge. 1 wonder what would happen if
certain civic or political leaders, say an FCC
Commissioner or two, were to overhear these
antics. It might be hard for us to convince them
that these operations represent only a smail
subgroup, that they were a deviation from our
traditions of fraternity and good will. The real
world has become much less acceptant of this
garbage, much less willing to look the other way.
Likewise, we amateurs, both as individuals

Conducted By Peter R, ('Dell,* KB1N

and as League members, must summon the
courage to recognize this problern — and fight
it. — William M. Klyvkylo, M.D., WASFOZ,
Cincinnati, Ohio

OLD RADIO, NEW FEATURES

i-] Just a short note on Amateur Radio equip-
ment being used for the wrong purpose on a
television show. Tonight I watched a new televi-
sion show called “*Jessie,” The first scene con-
cerned a hostage situation where the police used
‘“‘sophisticated equipment”’ to patch into a
telephone near the criminal. Upon close
examination [ noticed the equipment was actually
a Kenwood TS-520 transceiver! They attached
a telephone headset to the front of the rig. My
Kenwood manual never said anything about this
option! — Jongthan C. Kummer, WA20JK,
Great Neck, New York

NAME THAT TUNE

() T have spent the last two evenings trying to
listen 10 40 meters. The problem has not been
international broadcast stations but my
neighbor’s new musical synthesizer, This is no
joke! Every 2 kHz there is a trequency
medulated signal about 59 on 40 meters that is
also present but weaker on 20 and 13.

A few weeks ago while listening to the 6 meter
FM call channel 52.525 MHz, | heard the foulest
language. This signal seemed almost like a
telephone call. The next day is again appeared
and | traced it to my neighbor (not the sarme one).
The signal was his slightly off frequency (1694
kHz) cordless phone on the 31st harmonic.

I wrote this letter not just to complain, but
to tell other hams to be prepared to put up with
or fight these new ““hootleggers.”” With the trend
of the Federal Communications Commission
towards deregulation, what's next? -— Mark 5.
Logsdon, KOML, Indlanapolis, Indiana

MEANINGFUL FIRING SQUAD QSO

[T have read several letters in QST during the
past months regarding **meaningful DX QS0s.”
It seems that many American amateurs are
unaware of the regulatory realities of life in many
foteign countries, and think that all DX stations
share the same freedoms that we enjoy.

In many of the countries which do not have
third-party agreements with the U.S., postal and
telecommunications services are tightly con-
trolled by the government, and amateurs are not
allowed to transmit anything other than call sign,
name, QTH and station technical details. Any
further ragchewing by an amateur under these
circumstances would be cause for receipt of his
country’s equivalent of a *‘pink slip”* or worse.

We should not place curselves in the position
of encouraging another amateur to break his
country’s faws. Keep this in mind when you
attempt to engage a DX station in a ragchewing
QS0. — L. 8. Burke, KINCD, Glastonbury,
Conmnecticut g



row's DX?

DX Power

DXers, we’ve come into our own! What better
évidence than the continuing proliferation of
salable commodities tailored to our particular in-
terest in the Amateur Radio field! A new Tab
book, DX Power: Effective Technigues for
Radio Amateurs, by K5RSG, should be hitting
the market momentarily. This new title is a hefty
compilation of secret tricks and tactics used by
experienced DXers, on-the-air technigues and
realistic advice on “hardware.’” Tab’s flyer notes
that this title is replete with “total honesty spiced
with humor and understanding.** Gosh, reading
the book almest amounted to a therapy session
— someone out there knew what | was thinking
while cruising the bands in search of an elusive
addition to my own countries compilation! Good
heavens, does KSRSG read minds? The author
is totally honest, end not apologetic, about
DXers' motives and actions. If vou've got over
200 countries, yow'll be chuckling silently about
the DX truths that comprise the DX State of
Mind. What really set the hook in this authot
was the following introduction to Chapter 2.

Scene: New York City production studios of
the CBS show, 60 Minutes.

Voice on intercom: “OK, Mr. Rooney, 30
seconds to tape.”

“Rjght.”

From the director; “Andy, turn to your left
a little,””

“This alright, Maurie?”

*"Fine, Andy, OK, Roll tape! Five seconds,
four seconds, three seconds, two, one .., "

“Hello, this is Andy Rooney. You know what
bothers me? DXers. Yeah, those hams that you
hear so much about. You can’t even understand
what they’re doing. I heard one fellow saying
that he had contacted YU, DU, VU and TU but
still needed XU. His friend said he had G, Fand
W but had not contacted 1. What are these guys
talking about? The alphabet? How can you con-
tact the alphabet? And I thought Californians
were weird,

*“Then one day I heard one of them say that
he had 248 in the fist. What does this mean? Is
he physicaily grasping the number two hundred
Forty eight? I looked in his hand and I didn’t
see anything.

“And regular hams at least suy *hello’ when
they speak to others on the radio. DXers only
say something like “five-nine.” What is this? A
subversive code? Is this the signal to take over
Poughkeepsie? Is Washington, DC next?

““But the strangeness doesn’t stop there. I
heard a DXer once say, ‘You’re five and three,
five and three, that's fifty-three, QSL?’ My
goodness, five and three is eight, not fifty-three.
Can’t they add? These fellows must be deficlen
in math. ‘

“Yes, DXers are strange. They’re like those

O’BRIEN PACIFIC 160 TEST

Honoring the 160-stalwart, W2EQS, this event is to give
small, distant stations the greatest chance of making
top-band QS0s using a marathon period in which op-
timum conditions will occur.

0001Z Dec. 15 to 2355Z Jan. 135, 1985, ualimited

*19620 SW 234 St., Homestead, FL 33031

toothpaste tubes- that don’t roll up right, a
constant annoyance. [ went to a DXer’s shack
once. Shack is a good word for even though his
house was nice this room was utter chaos, Wires
and equipment and stacks of papers and cards
were everywhere. | wonder what the divorce rate
of DXers is?

““Then another DXer wanted to show me his
finals, I thought he means exams or something.
He straightened me out quick. He meant tubes.
Well, I thought tubes were no bigger than beer
bottles, but he showed me something that looked
like a couple of five gallon water jugs. When he
turned it all on the room sort of glowed. I
thought we were going to evaporate. But this
DXer just stood there calmly with a strange smile
and a peculiar gleam in his eyes. He waso’t
worried — he was happy. He was possessed.

*“There are other things that bother me about
DXers. They remind me of paper clips that bend
too easily or postage stamps that don’t stick ~—
you know, the kinds of things that really get
under your skin. For example, I saw a DXer get
a ‘sorry, not in fog* QSL response once. He got
very upset and bit his dog. Another got squeezed
out of the BY pileup and he sacrificed his
daughter to *appease the gods.” Goodness, these
fellows are crazy! I'd hate to see what would
happen if one of them lost all his QSL cards col-
lected over the years, Well, that’s it. That’s
enough of DX and DXers. Good night from
Andy Rooney.”

Brief silence.

Then, the director: *“OK. That’s a wrap. Put
it away guys. Thanks, Andy.” -

“OK, Maurie. Good night, fellas. Oh, Maurie.
Close the door behind you.”

“Right, Andy.”

The crew’s footsteps shuffle away. It is quiet
in Rooney’s office. A few buttons are silently
switched on, a microphone is grasped .and a
crusty, familiar voice calls, “C(} DX, CQ DX,
this is Whiskey Alpha 2 ..."

What’s covered in this book? It might be easier
to list omissions! KSRSG (305 CW/F) details

pileup techniques, peripherals, equipment,
repeaters, nets, lists, bulletins, awards, clubs,
maps, beam headings, country connting, award
applications, etc. What is hit repeatedly, and with
right, is the true art of listening. “When getting
ready to work a DX station, be sure to find out
what is going on! It is infuriating to hear the
questions on frequency from idiots who just
won'’t take the time to listen carefully and put
together what is happening. Is the DX station
operating transceive? Is he operating split? Is he
calling by districts? s he identifying himself and
giving out QSL info? The way to answer these
questions is to listen, not to ask them yourself,
which just furthers the confusion and brings out

hours — two-way CW at 1800-2000 kHz. Valid con-
tacts are Pacific to other, Pacific to Pacific, Exchange
RST and zone (CQ Zone system), The contest permits
contacts with stations **first time on 160" -— not sta-
tions worked and confirmed before, You may nof count
stations in your own country or with 4U prefixes. Score
equals contacts times zones plus countries.

Be brief in exchanges. Do not send name, location
and a lot of extraneous information during peak con-
ditions — which might cause the DX station to tiss

Conducted By Ellen White,* W1YL/4

hundreds of ‘policemen’ who make it even
worse. Once again the key word is fisten. It can’t
be emphasized enough,

“Protonged calling makes the D3er blind to
what is happening on frequency. He misses the
rhythm of the DX operator — he’fl lower his
Q30 rate. If it’s a transceive operation he will
interfere with others; he may antagonize the DX
station who will not count him; and finally he
may antagonize others, who will QRM him in
return. There simply is no benefit to pralonged
calling, as it actually reduces your chances of get-
ting through. I have even heard -- not infre- -
quently — people still calling while the DX sta-
tion is answering them; these operators miss their
owt QSO, winding up “not in the log.’ This is
truly amazing.

“Develop the habit, early in one’s DX career,
of letting up on the mike or key frequently. Con-
centrate on & style of transmitting that allows you
to stop, listen quickly (with experience one learns
just how long) and then resume transmitting in
the same basic rthythm, only to pause again and
again 45 necessary, As S00R as you recognize that
the DX station is talking, stop completely and
ascertain what is happening. And, if pause after
pause results in never hearing the DX station,
one must again stop altogether. It is possible that
your transmit sequences are out of sync with the
DX station’s listening time.’’

A special note to the beginner. *‘DXers are
cool, man. When you meet them at club dinners
or conventions they radiate confidence with
broad smiles and authoritative voices. They
represent the upper echelon of discipline,
strength and calmness. Right? Wrong! DXers are
calm gfter the fray, not before or during same.
In truth, DXers seem to prefer to be miserable
(iike duck bunters}. It’s not all that much fun
when the quarry is not in hand. In fact, DXers
ask themselves if they’re not wasting time when
long hours on the DX trail have produced
nothing. These silly feelings vanish instantly once
the contact has been made. There is vindication
and pride for the carefully honed skills, The
DXer is sure -— and he will loudly tell you so
— that it’s all worth it.

Caveat emptor: This book (nor any advice, for
that matter) will not defiver DX into your lap.
There is a necessity for personai involvement in
DX work. The book isn’t a shopping list of dos
and don’ts, but it is a long-term thoughtful ap-
proach to DXing. It is 2 management approach
to problem solving in general and DX operation
in particular,

{DX Power: Effective Techniques for Radio
Amateurs by Eugene B. Tilton, M.D., K5RSG,
Tab Books, Box 40, Blue Ridge Summit, PA
17214, Order No. 1740, 224 pp., 10 illustrations,
$10.95 paperback, $18.95 hard cover.)

weaker and more-distant callers. Save 182571830 and
1905-1915 for split windows,

Certificates to each amatenr making one or more
valid Pacific contact over 5000 miles. Submit test log
and 3 IRCs (or equivalent) by March 1 to Roger Mace,
WO6RW, 8600 Skyline Dr., Los Angeles, CA. 90046,

BIG DEAL
“Last week [ worked FOQBIK on 20-meter CW. No big
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K5K@ with HZ1HZ {left photo) and members of the Dhahran ARG with many notables -- G3ZSS
GAVVT ODSCL HZ1HZ G8EC! and G4FTC (see first item in The Circuit).

deall My rig is an HW-8 with a 66-ft wire antenna, Out-
put: 2 W. No big deal? | have been using CW QRP for
4% vears! No big deal. The local big-gun DX hunter is
rather sensitive about my QRP DX, Big deall He runs
a California kW with a big beam way up there. That’s
4 big deal.

““Now, Ellen, | have a personality problem. Should
i run QRO and, therefore, avoid personality prohlems
with the big guns and small pistols? Or, shauid I con-
tinue with my philosophy that *Much with little’ is the
true essence and spirit of ham radio?

“QRP, the only way. That's a big deall™
e A TOMYMONUS

THE CIRCUIT

{1 HZ: The accompanying photos {thanks to KSKG)
were taken at a get-together the Dhahran Amateur
Radio Club had in honor of Sheikh Ahmed M, Eaidan,
HZ1HZ. Sheikh Ahmed has been an active amateur in
Saudi Arabia since the 1940s, and today is still vety ac-
tive, especially on CW, His most recent endeavor is to
get a station operating on OSCAR.

[7 First JA licensees in Panama: JATARW notes that

he is now HPIXKR, his XYL JATHLO halds
HP1XKT, and another JA is HPIXYI. QSLs for these
stations go to Box 10783, University of Pamama,
Republic of Panama.

[J WB6GFJ tour: Ross has just returned from this
year’s tour through the South Pacific, and passes along
the following: FOOPFB, VK4BZZ, 3DFB, ZLOAKO
and ZK1XE (the latter for contacts after July 1, 1984)
via WB6GFJ, Box [, Los Altos, CA 94022,

[7 OK.1FF: Mirek, OKIFF, joined Silent Keys on July
31. Licensed about a half-century aga, he led the H-R
Czechoslovakian contingent, and was widely known
and respected, He’l be missed.

[l VP9L: The September, 1984, issue of Splaiter, the
journal of the Radio Society of Bermuda, is a special
one. 1t marks the 25¢h anniversary of the RSB's official
newsletter and pays special tribute to the bam who
created it, VPOL., “CY" moved to Virginia in 1980 and
can still be heard on HF as YP91./W4.

! Background material: KA4RPS/2 suggests that Saif-
ing Directions, published by the U.5, Government,
makes interesting research materjal. Available volumes
cover all areas of the globe. Thanks, Cap.

DXCC ANNUAL LIST DELAYED

Normally, the DXCC Anpual List would follow How’s
0X? and QSI. Corner. Because of the unexpectedly
targe number of applications, we've had to delay its

i
Appearance, [G%%

QSL GCorner

Administered By Joan Hushin, KA1IFO

The ARRL DX QSL Bureau System
{Incoming)

Within the 1.5, and Canada, the ARRL DX QSL
Burean System is made up of call area bureans that act
as central clearinghouses for QSLs wriving from
forsign countries. These “‘incoming™ bur¢aus are
staffed by volunteer workers, 'The service is free, and
AREL membership is not required.

How it Works

Most countries have “‘outgoing’’ (JSL burcaus that
operate in much the same manner as the ARRL-
Membership (verseas QSL Service, Members send
cards to their outgoing bureau, where they are pack-
aged and shipped to the appropriate countries.

A majority of the DX QSLs are shipped directly to
the individual incoming bureaus, where voluntesr
workers sort the incoming QSEs by the first letter of
the call sign 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.8.¢. for
& prompt reply.

Claiming your QSLs
{) Send a 5- X 7%%-in s.4.8.¢. to the bureau serving
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your district.

2) Neatly print your call sign in the upper left-hand
corner of the envelope,

3) A preferred way to send envelopes i3 to affix a
20-cent stamp. I you expect to receive more than 1 oz
of cards, please affix postage accordingly.

4} When requesting any information from the
bureau serving your district, always include an s.a.5.¢,
for a prompt reply,

Some incoming bureaus sell envelopes or postage
credits in addition to the normal handlng of 5.4.5.6.%s.
They provide the proper envelope and postage upon
prepayment of a 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.

Helpful Hints

Craod cooperation hetween the DDXer and the bureau
is important to enswre a smooth flow of cards.
Remember that the people who work in the area
bureaus are volunteers. They are providing you a
valuable service, With that thought in mind, please pay
close attention to the following DOs and DON'Ts.

DOs

Do keep self-addressed §- x T4%-in envelopes on file
at your burean, with your call in the upper-left corner,
and affix at Jeast one unit of First Class postage.

Do send the bureau enough postage to cover
envelopes on file and enough to take care of possible
postage-rate increases,

Da respond quickly to any bureau request for
envelopes, stamps or money. Unclaimed card backlogs
is the bureau’s higgest problem.

Do notify the bureav of your new call as you
upgrade. Please send envelopes with new call, in addi-
tion to envelopes with old call. Please put oniy one call
on an envelope,

Do include an s.a.5.e. with any information request
to the bureau.

Do netify the burean in writing if you don’? want
your cards.

Do be appreciative of the fine efforts of these
volunteers.

DON'Ts

Daon’t expect DX cards to arrive for several months
after the S0, Overseas defivery is very slow, Many

cards coming from overseas bureaus are over a year
old

Don’t send your sutgoing DX cards {o this bureau
(see ““ARRL-Membership Overseas QSL Service'” in
this column in March 1984 QS7T.)

Don’t send envelopes to vour *‘portable’ burcau.
For example, WAISQB/2 sends envelopes to the W1
bureau, rof the W2 bureau,

ARRL DX QSL BUREAU SYSTEM

First Call Area: all calls* — Hampden County Radio
Association, Box 216, Forest Park Station,
Springfield, MaA 01108,

Second Call Area: all calls* — NIDXA, PO, Box
599, Morris Plaing, NJ 07950,

Third Call Area: all calls — C-C,A.R.8., P.O. Box
448, New Kingston, PA 17072-0448,

Fourth Call Area: single-letter prefixes — Mecklen-
burg ARS, P.O, Box DX, Charlotte, NC 28220,

Fourth Call Area: two-letter prefixes — Sterling Park
ﬁAzl?a(tlm Radio Ciub, Call Box 599, Sterling Park, VA

70.

Fifth Call Area: all calls* ~— ARRL W5 (SL Bureau,
P.O. Box 44246, Oklahoma City, OK 73144,

Sixth Call Area: all calls* — ARRL Sixth (6th)
District DX QSL Bureau, P. O. Box 1460, Sun Valley,
CA 913352,

Seventh Call Area: all calls — Willamette Valley DX
Club, Inc., P. Q. Box 555, Portland, QR 97207,

Eighth Call Area: all calls — Columbus Amateur
Radio Assn,, Radio Room, 280 E. Broad St.,
Columbus, OH 43215,

Ninth Call Area; all catls* — Northern tinois DX
Assn., Box 519, Elmhurst, [L 60126,

Zero Call Area: all calls* -— W@ QSL, Bureau, Ak-
Sar-Ben Radio Club, P.O. Box 291, Omaha, NE 68101,

Puterta Rico: all calls* — Radio Club de Puerto Rico,
P.0, Box 1061, San Juan, PR (1902,

LS. Virgin Islands: all calls — Virgin Islands ARC,
GPO Bex 11360, Charlotte Amalie, 5t. Thomas 00801,

Canal Zone: all calls — LPRA, P.O. Box 9A-175%
Panama 9A, Republic of Panama.

Hawaiian Islands: all cafls* — Jfohn H. Oka,
KHEDQ, P.O. Box 101, Aien, Oahu, HI 96701,

Alaska: all calls* - Alaska QSL Bureau, 4304
CGarfield 8t., Anchorage, AK 99503.

Guam: AH2, KH2, WH2 and KG6 calls — MARC,
Box 445, Agana, Guam 96910,

SWL — Mike Witkowski, WDX9JFT, 4206 Nebel
§t., Stevens Point, WI 54481,

CRRL DX QSL BUREAU SYSTEM

Q8L Cards for Canada (VE and YO) may be sent
toe CRRL Central QSL Bureau, Kennebecasis Valley
Amateur Radio Chub, Box 51, St. John, NB B21, 3X1.
Or, QSL cards may be sent to the individual bureaus.

VEI* — L, I. Fader, VEIFQ, P.0, Box 663,
Halifax, NS B3J 2T3.

VE2 -- A, G, Daemen, VE21J, 2960 Douglas Ave.,
Montreal, PG H3R 2E3.

VE3 — The Ontario Trilliums, P.Q. Box 157,
Downsview, ON M3M 3A3.

VEA4* — Larry R. Lazar, VE4SL, 30 Bathgate Bay,
Winnipeg, MB R3T OL2.

VES ~— c/0 B. I. Madsen, VESADA, 739
Washington Dr., Weyburn, SK S4H 254

VE6* — CRRI. locoming Bureau, N. F. Waltho,
VE6YW, General Delivery, 9714-94th St., Morinville,
AB TOG 1PO

VE7* — Burnaby ARC, Box 80555, South Burnaby,
BC V5H 3X9,

VER* — Rolf Ziemann, VEBRZ, 2888 Lanky Ct.,
Yellowknife, NT XI1A 2G4,

V01, vO2 — CRRL VO QSL Bureau, P.O. Box 6,
St. John's, NF AIC 5HS.

VY1 — ARRL QSL Bureau, W, L. Champagne,
VYIAU, P.O. Box 4597, Whitehorse, YT Y1A 2RS.

*These bureaus sell envelopes or postage credits, Send
an s.a.s.e. to the bureau fot furthar information.

Special Notes

UJ Sept. 1984 QSE Corner, page 53, contains informa-
tion on the operation of the ARRL Membership
Overseas QSL Service, For information on burean
operations (Incoming and Outgoing), send a self-
addressed, stamped envelope to ARRL QSL Bureau,
225 Main St., Newington, CT 06111, HEE
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the lowsst curve (optimum traffic frequency, or FGT),

See April 1983 QST, page 63, January 1977 QST, page 58, September 1977 QST, page 35 and

January 1879 Q87, page 11 for a complete explanation. The horizontal axis shows Coordinated Universal Time {UTGC); the vertical axis, frequency in
MHz. Data are provided by the Institute for Teilecommunication Sciences, Boulder, Colorado. These predictions, for December 15, 1984 to January
15, 1885, assume a sunspot number of 37, which corresponds to a 2800-MHz solar Hux of 91.
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Honarary Vice President: Noel B. Eaton, VE3CJ  Counsel: B. Robert Bensen, Q.C,, VE2ZVW

CRRIL. Officers and Directors

VEIGRO

Prasident: Thomas B. J. Atkins, YE3CDM
Vice President and Secretary: Harry MacLean,

Directars: G. Andrew Mclellan, VE1ASY
Albert G. Daemen, VE2IJ
Raymond W. Parrin, VE3FN

GREL. Box 7004, Station E, London, ON N5Y 4J9, Tef, 5194513773 . (eorge Spencer, VEBAW
GRRL Outgoing GSL Bureal, Box 113, Rothesay, NB EOG 2W0

Willlam Kremer, VETCSD

Representation and Service

‘What have your CRRL reps and workers done
for you and Canadian Amateur Radio over the
past vear? Let’s take a look,

Representation

i) Held a full CRRL Board Meeting in
Toronto in August;

2} Represented you at ARRL Board mestings
in Hartford in March and October;

3) Represented you and 2ll Canadian
amateurs at the LARU Region 2 Executive Com-
mittes meeting in Mexico City;

4y Contacted DOC on the following issues:
removal of power and frequency restrictions on
160 metres, expansion of phone privileges on 75
metres, reinstatement of RTTY privileges on the
7.05-7.1-MHz vportion of 40 metres, trans-
missions for the ARRL Antenna Design Com-
petition on 17 and 12 metres, new commercial
pressures on the 220-MHz band, additional
modes for the 902-928 MHz band, problems
created by strict interpretation of “one year™ on
DOC exams, and more;

5} Worked on RABC with representatives of
CARF and the cable-television industry to
establish guidelines for solving cable-television
interference.

Service

1Y Expanded the work of the CRRL Head-
quarters office in London, Ontario, and laid the
groundwork for keeping membership lists and
Canadian League members’ dues in Canada next
year;

2) Expanded the CRRL bulletin service.

CRRL NEWS

[3 The ARES Canada Net still meets on Sundays at
2000 UTC, but on 14,115 MHz instead of 14.130 MHz.
Met business and requests for the CRRL Headquarters
uffice in London, Ontario, are now being handled as
formal traffic. The net got a real workout during the
Simufated Emergency Test. Over a dozen test messages
were passed from coast to coast — often relayed by sta-
tions in between -~ under the most adverse propaga-
tion conditions, in two ona-hour sessions on October
2% and 22, Shades of the 1923 Trans-Canada Relay!
) In the U.8., the 220-MHz band is under considerable
pressure from commercial interests that want to see all
or part of this band turned over to the Land Maobile
Service, CRRL has written to DOC asking them to op-

pose this move in any discussions with the U.5, FCC..

CRRL pointed ont that while the 220-MHz band is
allocated to Amateur, Land Mobile and Fixed Services
throughout Region 2 on a co-primary basis, in Canada
this band is allocated only to amatewrs. CRRL also
pointed out that only a few years ago, DOC gave
2 MHz of this band a special place in the Amateur Ser-
vice, setting It aside for packet-radio communications.

SECTION MANAGER ELECTION NOTICE

To all CRRL members in the Ontario Section: You are
hereby solicited for nominating petitions pursuant to
an slection for Section Manager. Name of the incum-
bent appears on page 8 of this QST

*1683 Meridene Crescent Waest, London, ON
M5X 1G3, Tel. 519-433-1198
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Bulletins are now sent to 60 stations and 240
clubs across the country;

3) Changed the names of the League-
sponsored QSL bureaus in the provinces and ter-
ritories to CRRL VE/VQ/VY Incoming QSL
Bureaus; maintained the CRRL Central Incom-
ing Bureau in Saint John, New Brunswick; sorted
and forwarded some 450,000 cards; and ex-
panded the CRRL Qutgoing QSL Bureau;

4) Provided legal support for amateurs in
Saskatoon, North York and elsewhere, fighting
restrictive antenna and tower by-laws;

3) Bstablished a forelgn-licensing information
service;

6) Published a 1984 Canadign Repeater
Directory.

Organization

1) Conducted Canadian Section Manager
elections in Canada;

2) Held the first ballotted CRRL Regional
Director elections. Seven candidates sought
office in three CRRL regions, and over 3000
CREL members were eligible to vote;

3) Laid the groundwork for 2 CRRL
affiliated-club program. Guidelines and charters
of affiliation are in preparation;

4) Promoted the growth of CRRL by a
membership mailing to all Canadian amateurs.

Training
t) Revised the Canadion Amateur Radio
Licensing Manual to conform with the new

TRC-24 and cover material for both the Amateur
and Advanced Amateur exams. By November,

A petition, to be valid, must carry the names of five
or more Full Members of the league residing in the
CQntarlo Section. Photacopied signatures are nat accep-
table, Signatures must be on the petition. it is advisable
to have more than five signatures on the petition.

Patition forms (CD-129-C) are available from the
CRRL Headquarters office in L.ondon, Ontario, but
are not required. The following form is suggested:

{Place and date)
The Secretary, CRRL
Box 7009, Station E
London, ON NSY 4J9

We, the undersigned Full Members of the League
residing in the Ontario Section, hereby nominate ...
as Section Manager for the next term of office.
(Sié;aature; ... Calls ... Addresses, including postal
codes ..,

A Bection Manager candidate must be a resident of
the Section, a4 licensed amateur holding a Canadian
Amateur Certificate or higher, and a Full Member of
the League for a continuous term of at least two years
iminediately prior ta the receipt of nomination at the
CRRL Headquarters office.

Petitions must be received at the CREL Head-
gug&s office on or before 5:30 P.M, EST December

1f only one valid petition is received, the person
nominated will be declared elected. If more than one
valid petition is received, there will be 4 balfoted elec-
tion. Ballots will be mailed from the CRRL Head-
guarters office on January 2, 1985, Returns will be
counted on February 19, 1985, A Section Manager
elected as a result of these procedures will serve for a
two-year term that will begin on April 1, 1985,

300 had been sold;

2) Arranged with DOQC to have the revised
Manuaf transtated into French at their cost, and
to have the federal Minister of Communications
supply an introduction for both the English and
French versions;

3} Laid the groundwork for a new Questions
and Answers Book and Digital Licensing
Manual, The Questions and Answers Book will
use the headings in TRC-24 and contain material
on diagrams and digital communications.

Cperating

1) Laid the groundwork for a national ARES
program and established the ARES Canada Net;

2) Assumed responsibility for the Can-Am
Contest, now knowo as the CRRL Can-Am
Contest,

As a member of CRRL, your dues are 336 a
year. Of that amount, about one-third pays for
QST. Another third pays for the cost of bring-
ing Q8T into Canada. (Canada Post sets the rate
by charging the U.S. Postal Service what are
catled “‘terminal dues.’*} The last third pays for
everything listed above and a lot of good things
that come from ARRL: W1AW code practice
and bulletins, support material for the field
organization and special-interest groups, the
technical information service, and more, We
think it’s money well spent. We hope you think
$0, too.

Right now, we’re in the middle of a member-
ship campaign. There is a lot of good work going
on. Please, tell your friends who are not yet
CRRL members.

if no petition is teceived by December 7, 1984, the
Ontario Section will be resolicited in April 1985 QST.
A Section Manager elected after resolicitation will serve
for 18 months.

Vacancies in Section Manager ofiices will be filled
by appointment made by the CRRL Secretary, acting
on advice from the CRRL Board.

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

Harry MacLean, VE3GRO
CRRL Secretary

NOTES FROM ALL OVER

il Congratulations to CRRL President T'om Atkins,
VR3CDM, who was named Radio Saciety of Ontario
Amateur of the Year for his many years of service to
the Society, CARF and CRRL.

{1 In February, a Vancouver amateur seeking relief
from cable-televiston interference appeared hefore
CRTC, the Canadian Radio-television and Telecom-
musnications Conunission, to intervene in the relicensing
of a Jocal cable company. in its recent decision, CRTC
did renew the company’s lcence, but indicated that it
expected the company to initiate discussions with the
amateurs to resolve interference problems. CRTC alse
asked the cable company to supply a progress report
within two months of the CRTC decision, and a second
report within six months of the decision.

11 O behalf of CRRL OFficers and Directors, and the
whole gang that makes CRRL *“go,"” best wishes for

a happy holiday season, May 1985 be your best year
EVer, ]



The New Frontier

World Record Set at 24 GHz

Mark Goldfarb, WB2ELF, of Microwave
Associates, sent in the following item on the new
world record.

Nicola Sanna, 18SNY, and a group of Italian
amateurs have established contact at 24 GHz
over a 331-km path, Using 30-mW transceivers
provided by M/A-COM (Burlington, Massa-
chusetis) and a two-foot parabolic dish, an
MCW (F2) QSO was made from Mt. Epomeo
on the island of [schia, off the coast of Naples,
to Montalto, in the Calbria region of Haly.

Nicola, you may remember, is the current
holder of the 10-GHz world record of 1663 km
set in February 1983, The transceivers, provided
as part of the prize for breaking the 1000-km bar-
rier at 10 GHz, consisted of a varactor-tuned,
30-mW Guan oscillator; a waveguide circulator;
and Shottky detector mount,

An analysis of the equipment used and at-
mospheric conditions at the time of the contact
indicates that the contact was made using a duct,
a section of the atmosphere where the water
vapor density varies with altitude so that the path
of transmitted signals remains concentric with
the center of the earth. The difficulty of making
a contact over a great distance at 24 GHz is that
the same condition that establishes the duct —
a high water vapor gradient — also causes
tremendous signal absorption ag the atmospheric
attenuation coefficient varies between 0.15-0.30
dB/km, depending on humidity. Italy is a par-
ticularly attractive aresa for microwave en-

2304-MHz NEWS

Paul Wilson, WAHHEK, writes to say that he worked
WAJHGN on 2304-MHz EME starting at 0316 GMT
September 12, “O” reports were exchanged {for thase
unfamiliar with EME, an O report Indicates a good
signal; full call signs of both stations and signal report
being copied in one sequence). W4HHK’s only ather
com’act on 2304 MHz was with W3GKP — 14 years

Panl alse reports copying a signal on 2304.000 MHz
from a satellite {this report also appears in the ARRL
Letter of October 11) and wonders what it might be.,

¥ guess, at present, is that the signals originate
from COSMOS 1217, a Russian early-warning satellite.
COSMOS 1217 was reparted about two years ago to
be transmitting on that irequency with either a steady
carrier or FM telemetry (see New Frontier, Feb. 1982,
p. 71, and April 1982, p. 74). if anyone has any other
ideas as to the origin of these signals, 1 would be in-
terested in hearing of them.

SURPLUS EQUIPMENF

Dave Pedersen, NTBHC, has called with information
that he has seme surplus microwave and VHF/UHF
equipment for sale, including waveguide parts and
attenwator. He has about 200 items, and invites in-
quiries with an s.a.5.e. for a listing of available parts.
His address is 4382 Cherryview Dr., West Valiey
City, UT 84120. He can be reached by phone at
801-967-5896. 21355

*103 Division Ave., Millington, NJ 07948

1BSNY, 1C8SQS, IWBASD and 1BVVQ (-} on
Mt. Epomea, Ischia.

thusiasts, as the water surrounding it is very calm
and encourages the formation of ducts.

The free-space propagation loss at 24 GHz is
higher by approximately 3.8 dB than that at 10
GHz. The combination of higher path loss and
atmospheric absorption was considered by M/A-
COM in setting an award distance of 250 km.
(The award also stipulates that the record may

Strays "

QST congratulates. . .

) the following radio amateurs on 50 years as a
member of ARRL:

* Fred D. Armes, K4RX, of Lockport, New York

* Wally Bernath, K4UAS, of Winston-Salem, North
Carolina

s E. Paul Crossno, WAHT, of Dallag, Texas

* Ed Van Gasbeck, W1DS5, of Largo, Florida

* Cieorge H. Goldstone, WBAP, of Bloomfield Hills,
Michigan

® Elizabeth M. Groves, WSDUR, of Odessa, Texas

» Gene Roderick, W7ZH, of Sun City, Arizona

[ the following radio amateurs oo 60 years as a
member of ARRL:

* Garnett Bryan, WH@AZL, of Sedalia, Missouri

® James B. Rives, W5IC, of San Antonio, Texas

] The Virginia Fone Net on celebrating 50 years of
continzous operation on the 75-meter band, handling
traffic into and out of the state.

I2J Wayne Manning, W8FI, of Unity Village, Missouri,
on being appointed assistant vice president and board
member of Unity School of Christianity board of
trustees.

(J Robert Beach, WBLCZ, of Springfield, Ohio, on
receiving the Silver Beaver award, the highest award
given by a local Scout council to an Adult Scouter.

Gonducted By Bob Atkins.* KAIGT

not be broken using the above mentioned
transceivers, as this would give an unfair advan-
tage.) Even with the high-performance
transceivers, it took almost two years to achieve
the record breaking contact.

Congratulations, Nicola!

More Details

Nicola sent along more details of the contact:
On August 11, IOSNY and [BVVQ left southern
Italy at 3 A.M. for the istand of Ischia (about
25 km offshore from Naples), where they met
IC8SQS, IWBASD and ICSHN, After a2 3-km
walk to the top of the mountain (788 m above
sea level), the group set up equipment and aimed
it for Montalto, in Calabria (southern Italy),
where 18YZO, I8NKA, IBCQN, IBNAW and
I8YAR were set up at a height of 1956 m asl.

Signals were initially very weak, with a lot of
QSB. After several hours, signals became more
stable, but atiempts at a phone QSO proved un-
successful. An attempt was made at an MCW
(F2) contact, and at 1114 GMT the contact was
made, with reports of 519 at each end. Attempts
were made at a phone QSO until 1800 GMT,
with no luck. Nicola comments that the weather
was good: Wind was light and shifting, the sea
was very calm, and the temperature was high.
An analysis of the topographic nature of the path
shows that it was very close to line of sight (the
path was 331 km, and the line-of-sight path be-
tween stations at 1956 m and 788 m asl would
be around 290 km).
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The World Above 50 WHz

Beacons — A Promise Not Yet Fulfilied

Two years ago — January 3, 1983, to be exact
- a change was made to our rules that should
have brought a significant improvement in our
operations above 28 MHz. On that date, un-
attended automatically controlled beacon opera-
tion was permitted for U).5. amateurs. For years
prior to that, we in this country and hams
thoughout the world benefited from the presence
of 10- and 6-meter beacons outside our borders.
However, we could not legally provide similar
signal sources for our own use and that of
overseas amateurs in detecting the presence of
unusual propagation conditions. On the higher
bands, virtnally no one had the use of beacons
to warn of band openings except those located
close enough to beacons operating in eastern
Canada.

Tn this column for January 1983, 1 announced
the FCC decision and summarized the provisions
of the new rules. Five months later, in May, 1
challenged the VHF community to construct a
nationwide network of beacons and offered a set
of suggestions for potential locations and power
levels, etc. Recenily, several have written ask-
ing for lists of 2-imeter and 70-cm beacons similar
to those 1 made available for 10 and 6 meters
a year and a half ago. Unfortunately, { have not
received information on a sufficient number of
beacons for these bands to put together such lists,
nor have [ been provided with enough informa-
tion to warrant updating the 10- and 6-meter
beacon lists. Many individuals and groups have
made promises, but only a few have come
through and actually put automatically con-
trolled, continuously operating beacon stations
on the air. The few that have been built have not

BOX UPDATE SCHEDULE

In December 1983, I announced a regular schedule for
updating the various boxes as well as the deadlines for
submission of information for each. So far, I have
managed to keep to this schedule, Now, however, a
madification seems 1o be in order. The main reason for
this is that 2 new feature has besn added: the VUCC
list. [ did plan to vpdate the EME Annals and publish
the VUCC roster this month, but found that space does
N0t permit including both. Two other factors have con-
vinced me to delay publication of the EME Annals. One
is that only 2 few active moonbouncers have reported,
in order to get up-to-date totals, ! have been forced
to go through newsletters and reports to me on other
subjects. Perhaps, with this plea, enough additional
reports will come in to make the list more current.
Remember: For this box, it is the total number of dif-
ferent stations worked, not QSOs with the same sta-
tion; the number of 1.5, states worked vie EME, not
the total states by all modes; and the total number of
DXCC countries worked on moonbounce. I have con-
vInded that when one call is worked from entirely dif-
ferent locations, each lacation should count as 2n ad-
ditional station, Thus, if you wark W@SD from four
difiecent state lines, it counts as four statlons and eight
states. 1 will modify my former position and not ask
that all stations worked be listed. You can do so if you
wish, but all that is really needed are the totals for your
EME stations, states and countries. Please continne to
list one station per state and call area for the states

*Send reports to Bill Tynan, W3X0, P.O. Box 117,
Burtonsville, MD 20866, or call 301-384-6736 to
record late-breaking information.
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been given sufficient publicity so as to be useful
to many outside their immediate areas, In order
for beacons to be effective, sufficient informa-
tion about them must be available to permit
those at distances, which the partieular band
might be capable of producing, to know where
to look for indications of enhanced propagation.

In an attempt to rectify this situation, the Cen-
tral States VHF Society has resolved to gather
all information it can on beacons operating in
North America. Barry Buelow, WASRIT, the
organization’s secretary, has accepted the charge
of compiling the information. It will then be
disseminated either directly by the Society or
through this column. If you have information
on one or more beacons on the air in your area,
drop Barry a line at 4110 Emerson, N.E., Cedar
Rapids, 1A 52402, Provide details such as [oca-
tion (preferably in longitude and latitude or com-
plete [six-character] grid designator), frequency,
power, type and height above ground of anten-
na, its polarization, pattern and direction of
major lobe, method of keying (i.e., on/off CW
or FSK), any time sequencing and what message
is sent.

For those contemplating the construction of
one or more beacons, a few words about equip-
ment may be helpful, First, as was stated in the
Tanuary 1983 column, the power level need not
be high. FCC ruies permit a maximum of
J00 W for Beacon Operation. The term **Beacon
COperation’ refers to unattended operation under
automatic control, so this power limitation is not
applicable to those who run their keyers while
in the shack. A cast-off land mobile transmit-
ter, modified for FSK or, better yet, on/off key-

worked box, however, Forms for this are available for
4R 5.a.5.¢. to the address at the bottom of this page.
The other reason for delaying the publishing of the
EME Annals is the Hming of the ARRL EME contest,
By moving publication back a few months, I can up-
date the Annals to totals racked up during those high-
activity weekends. Because of these considerations, I
have decided on May, That means that inputs must be
in by March 1, in order to be sure of making the up-
date. Current plans are to publish the EME Annals only
once per year, but that position is subject to review
based on comments from readers and how large it
becomes.

The schedule announced last December will remain
as is for the other bozes, with the VUCC roster to
appear each December. The following is a summary of
the schedule along with dates for input information:

Publication  Update
Box Month Deadline
2 meters Jan./July Wav. 10/May 10
1% meters  Feb,/Aug.  Dec. 10/June 10
70 em March/Sept. Jan. 10/Yuly 10

23 em/ (3 em April/Oct,  Feb, 10/Aug. 10

6-meter DX Nov. Sept. 1
YICC Dee. Updates come from Hg.
EME Annals May March 1

Note that a 13-cm standings box is included. This
is in recognition of the rapidly increasing activity on
that band and is in response to the many who voiced
their support for it following the questions presented
in the October column. Of those expressing an opinion,
all were in favor of adding a [3-cm standings box. On
no other question was there such unanimity. For the
time being at least, this box will be published along with
the 23-cm box. It’s hard to believe that when [ began

Conducted B
BIll Tynan,” W3X

ing, makes an ideal basis for a beacon setup, The
all-solid-state tvpe should provide superior
reliability to the tube or hyhrid variety. In this
application, reliability is of paramount con-
sideration. Another approach, now that so many
‘VHFers have gone to fancy multimode radios,
is the use of no-longer-nesded solid-state
transmitting converters or transverters. This ap-
proach requires merely the construction of a low-
power source of keyed 28-MHz energy to drive
several converters ot transverters to provide
keyed outputs on the various VHF and UHF
bands. The same souzrce can be connected to an
amplifier to provide output for a 10-meter
beacon, Of course, crystal frequencies must be
selected appropriately to provide cutputs 2t the
proper points within the varfous bands. The
January 1983 column lists the frequency ranges
in which Beacon Operation is permitted. It also
discusses several ramifications of beacon opera-
tion, including suggestions on specific frequency
selection, power levels, antenna height and site
selection. The May 1983 column adds thoughts
on general location and contemplates what a
nationwide system of beacons might look like.
The revised FCC rules, which went into effect
two years ago, give us the opportunity to pro-
vide a worthwhile service to those who operate
the higher-frequency bands. Let's not miss the
chance to take advantage of it. Please report any
beacons already on the air to WASRIT and get
to work building additional ones in areas not
presently served. When completed, and in opera-
tion, report them also to Barry. 1 will stay in
touch with him and make arrangements to make
up-to-cate lists available to all desiring them.

editing this column, almoest 10 years ago, the 1¥-meter
and 70-cm standings were published together. The
world abave 50 MHz has come a long way since then,
both in terms of the number of people active and in
use of the higher bands.

Let's keep it up,

ON THE BANDS

6 Meters — The &-meater news this month comes from
the other side of the eavth, and is passed along by
K3ZMS of SMIRK fame. Ray posted & message on the
answering machine announcing the first 6-meter opera-
tion from the Pecples Republic of China. It took place
between August 13 and 19 from Fuzhou, about 450
miles up the coast from Hong Kong, when a group of
11 JAs, including JAIUT, JAITHQG and JA3IUB,
operated under the cail BTSRA., This was a special VHF
call used in conjunction with the establishment of what
i§ said to be & new permanent station, BYSRA. During
the six days of operatlon, the group racked up 513
6-meter contacts, all with Japanese stations, They even
had one QSO on 2 meters with a JR6, Further details,
such as the permanency of the VHT equipment at the
stations, are not known. imagine the excitement that
could be generated by large-scale operation from China
during the next solar peak! We can dream, can't we?

A group of mostly East Coast &-meter operators has
been getting together tor several years ezch Tuesday
evening at 382] kHz. Recently, word has come back
from Europe that some over there had been hearing
them and would like to join In, but cannot because the
net is outside their band. Consequently, the frequency
has been changed to the vicinity of 3782 kHz. Start time
is 2000 EST or 0100Z Wednesday. All interested in 6
meters are invited to check in or just listen, if that is
their desive or the limit of their license.



YUCC Awards Issuedt

6 Meters (100 grids
for hasic award)

2 Meters (100 grids
for basic award)

1 KewkzZ 225 1 K8MRI 175
2 KB4GRT 175 2 WBBMSV 150
2 WIQXX 150 3 WABZIHE 150
4  N4MM 225 4  NIKC
5 YWBB 125 5 NoLL
6 WRBYOHF 200 6 WB4NMA
7 WBIFVS 7 WAANJIP 125
4 WDArABR 175 & K2WLR
9 WAJIDMF 150 9 KFIM 125

10 WABBYA 150 10 W4GJO

11 W400 150 11 NSADQ

12 KAIDHO 125 12 SM4GVF

13 W3IWFM 2 13 WABMGZ

14 NICOG 125 14  KBSMR

15 N2DXP 15 K55W

16 KITOL 200 18 KSWE

17 WAIDUR 15D 17 KCAGR

18 W3EP/9 18 WAIHMK

19 Nsbpg 225 19 K7CwW

20 TWHL 125 20 WhHSUS

21 WB4LSM 21 W3EP/®

22 N2CEl 150 22  KIWKZ

2% WBMVE 125 21 N4AR

24 NoLL 175 24 KEYY

25 KL 25 WD4DGF

28 WBANMA 125 K4CawW

1 Meters (50 grids

28 WIJR 125
0 KOS for basic award)
H WR400d | WiJR
32 RCIQY 2 WesD
33 KAZBTD 3 WBETEM
44 WALUAS 4 W83BKC
35 NBED
g$ wﬁs thN‘: 70 em (50 grids
35 NOGEX for basic award}
39 Kpls 1 WIJR 110
40 WBBBKG 125 2 KEWW 20
41 NSGRH 3 WBJESS
42 KADJGH 4 WBSBKC 70.
43 NIANC 5 WAGJO
44  WBMZKG 200 6 Wave
45  KBYAH 7 WAQIFM
46 KASMGR 150 8 KBSMR
47 Kyap 9 WB4NXY
48 AKAT
gg mgggg 23 cm (25 grids
5 AAIZA for basic award}
52 WDSICC 1 WBaBKC an
53 WAIAYS 2 KBWW
54 KB2XJ 3 NBCA
5% N2WK 4 WBSLUA
5 Wwavio
8 W1JR
7 waug

As of October 1, 1984, Numbers iisted after calls rafer 1o
endorsements.

2 Meters — This fall has been exceptionally good for
tropn, especially in the Eastern part of the country. 1
reported on the goings-on during the September VHE
S0 Party last month, reports vn that weekend con-
tinue to come in, Just to illustrate that conditions were
not super in all parts.of the country, KSSW writes from
castern Oklahoma that no signals were heard from
more than the normal distance; but activity was quite
high, nevertheless. On 2 meters, Sam worked 10 states
and 51 grids during the contest, with similar perfor-
mance being turned in on 1% meters and 70 cm.
Another data point comes from W3EP/9 Bloomington,
Indiana. Emil notes ne unusval conditions at all, except
a short B, opening on 6 meters. Incidentally, he will
henceforth be signing W3IEP/4 from the Atlanta area.
Two weeks after the contest, the evening of September
22, also produced antstanding tropo conditions along
the East Coast, 1f anything, signals were stronger on
this oceasion than during the contest, although the
maximum distance available did not appear to be as
great, This conductor had the pieasure of exchanging
very strong signal reports with 2 number of coastal New
England stations, such as KSMA/1 on Cape Cod,
Massachusetts; W2ZMCF/1 Carolina, Rhode [sland;
WIFVY Block Island, Rhode island; and KIPXE
Milford, Connecticut on Saturday evening. The next
morning, stations to the south seemed predominant as
illustrated. by (805 with K4MSK in western North
Carolina {EMB35); WALRHW Garden City, South
Carolina (FM#3); WB4EFZ Newberry, South Caralina
(EMB3); N4HTX Sumter, South Carolina (EM$3); and
K4AGY High Point, North Carolina (EM%6), WIEP/4
reports that several Atlanta-area stations worked into
New England Saturday evening and Sunday morning,
With high pressure again covering the Fastern part of
the country and another hurricane off the coast, the
weekend of Qctober 12 theough 14 also seemed quite
good. W3IWI noted that he was directly accessing

packet stations in the Boston area on Saturday even-
ing on the 145.01-MHz frequency being used for that
mode along the East Coast. From the perspective of
the Atlantic Seaboard at least, this fall has been one
of the best in years for coastal tropo, WB2ZCUT New
Jersey agrees, and notes that the tropo conditions
somewhat make up for the poor E, showing this past
summer. Rich says that South Carolina, in the form
of WA4RHW, represented state naumber 36 for him.

The single Yagi EME champ hag finally turned in
his jersey, after racking up 2 record 18 stations and 28§
Q80s. No, WSUWB has not given up moonbounce,
but he has macde it a tot easier for himself and those
he works by installing four of the new KLM LBX
Yagis. The first weekend of the EME contest, John
worked 27 stations with the new array, VE3IDSS seems
to be picking up where John left off, at least
temporarily. After tirst trying a lash-up consisting of
two 14-glement hoomers vertically polarized, and ex-
periencing difficulty from a focal police radio, Dana
went to a single KLM f6-clement LBX and a
Microwave Modules converter using a high-level mixer
ahd boasting a 1-dB NF along with a third-order in-
tercept of + 15 dBm. With this, he listened for his own
echoes on the rising moon and was able to detect a weak
response, Next, he heard YU3UV calling “CQ” and
went back to him, Although the station answered his
call, conditions faded before a contact could be com-
pleted. Twenty-five minutes later, Dana heard YU3UV
again, and they made & guick exchange. Not bad for
a first time on moonbounce and a single Yagi!
Naturally, VE3DSS’s interest is piqued and he is
already planning & six-Yagi acray.

NIKN says that he would Hke to establish Geminids
schedules with Mississippi, Nebraska, Arizona, Idaho
or any VEl. Lou comments that he is available for
skeds with anyone needing Iinois or grid EN52, In-
terested parties may address requests to 403 Fairlawn
Ave., Round Lake Park, 1L 60073, Another available
for skeds is KSYY in western Arkansas, San sould have
4 kKW going by the time this appears, and is prepared
to hand out his state or the EN35 grid to all comers.
Although a relatively recent convert from DX chasing
on the HF bands, he aiready has 30 states on 2 meters
a:zlsd nine on 70 cm. Address is Box 188, Paris, AR
72855.

The new SWOT Newsletter editor is K1PLR. 1 would
like to join the rest of the members of Sidewinders On
Two in wishing Harry success in this venture, Address
inpuis to H. A. Arsenault, 603 Powell Ave., Erie, PA
16505,

On a sad note, the October SWOT Bulletin quotes
a report from WD4FAB that W4YYS of Maitland,
Florida, passed away September §, Bob was well known
on the VHF scene in that part of the country and will
be missed. A similar piece of somber news is provided
by WBSJAR. Kenn writes that K4VPEK, who was ac-
tive on hoth 2 and & meters in the Memphis area,
became a Silent Key September 7,

1% Meters — This band seems to be populated by rov-
ing ambassadors, and September saw another of the
well-traveled 220 operators at it again. This time i was
WSFF with gear lent by KYN11 loaded in and on the
Subaru heading for the Jacksonville, Florida, QTH of
WAALYS, Paul had contrived a temporary arrange-
ment on which to mount the four WOEYE Yagis that
made the trip lashed to a ski rack perched on the roof
of the little car. He called the thing “step ladder moon
bounce™ (see photo), but it worked. During the two
days of Fred’s visit, nine stations were contacted:
VE3EMS, KABY, K9XY, WBOTEM, W3IGPY,
WAWD/T, WESD, WIJR and WA3IGOO. For
VE3IEMS, it was state number 50, so Peter joins the
exclusive but growing ranks of 1 Yi-meter WAS holders,
Making Florida available for it was one of the prime
purposes of the operation. Note the absence of one vall
that appeats on almost every list of 114-meter stations
worked. KSFF is not to be seen anywhere, ‘The reason
is simple. Among the equipment carried by Fred was
the relay box out of his and Lee’s station, Without it,
she was off the air for the weekend. The event was quite
exciting for WA4LYS, who had been considering 220
EME and terrestrial capability prior to WSFF’s visit.
Paul should be a regular on the band soon.

N3ICX writes from the Allentown, Pennsylvania,
area that, on September 18, he was able to check into
the 14-tneter net run each Tuesday evening at 2200
Eastern Time by Kentucky station KC4EG. Signals ran
529. Dave now has 18 states worked on the band.

The Higher Bands —- It's hard to believe, but the ma-
jarity of the news for this end of the spectrum this
month concerns 13 cm. There hadn’t been any moon-
bounce news for this band since 1970 when W4HHK
and W3GKP completed an exchange after months of
preparation — until now, that ! Once again, W4HHK
is an active participant, Paul has been busy sprucing
up his station, which is basically the same as that used
in his record-breaking EME QSO 14 vears ago. The
same 18-foot dish is in place, and the transmittar still

Ladder meonbounce: four 4.2-wavelength
Yagis and a homebrew azimuth/elevation
mount atop a 12-foot step ladder provided the
radiated portion of the 134 EME station used
during a September visit of W5FF to the QTH
of WALLYS, The ladder-mounted preamp can
be seen just befow the top step.

employs a VA-802B Klystron to produce about 400-W
output, The big change is on the receive side. Thanks
to & modern GaAsFET preamp supplied by VE4MA,
WAHHK’s receiving capability is up to today’s state of
the art, This improvement has already paid off in a
number of tropo (I50s, including one with WBSLUA
at a distance of aver 500 miles. It paid off again on
September (2 when Panl made an EME exchange with
WA4HCN Savannzah, Tennessee, abont 80 airline miles
away. The two had worked many times over the ter-
restrial path, but this was the ficst time via the earth-
moon-earth route, The set-up at WA4HGN also has
its roots in the 1970 EME work. Bill’s 28-foot dish is
the one used by W3GKP, having been acquired from
Smitty’s widow after his unfortunate passing in 1975,
Like W4HHK, WA4HOGN alsp has a VA-802B
Elystron. W4HHK and WA4HGN worked again off
the moon on September 19 and 20, Then, on the 22nd,
WASHGN succeeded in contacting DFPEME for the
first 13-cm QSO between this hemisphere and Europe.
Signal levels in this historic linkup ran up to 549, The
contact is particularly interesting in that WA4HGN
transmitted on 2304 MHz while DFAEME was on 2320,
Since we seem destined to lose 2310-2390 and the Burg-
peans ate to be restricted to above 2320, some have said
that EME between stations here and in Europe will be
very difficult. WA4HGN and DFIEME have
demonstrated that this is not the case, with proper
preparation by the participants, Attempés to work
OQEYX X1 and YU2RGC have nat been successful as of
this writing, but 1 am sure that it is just a matter of
time before these stations and others are worked by
hoth WA4HGN and W4HHEK, The schedule sheet sent
by W4HHYK indicates that, in addition to the stations
already mentioned, [ X108, OKIEKIR and GIWDNG are
also QRY on 13-cin EME,

NAMW reporis his third 13-cm DX pedition, this one
in the company of W4HHEK across the Alabama/
Tennessee state line to give a new state to WA4HGN.
He had previously visited Mississippi to provide con-
tacts for both stations with that state, .

In other 13-cmn news, N3CX writes that it is expected
that four or five Pack Rats will be on the band by
January. The list of prospects includes (in addition to
himself) WIHQT, WAIJUF, WAZAXY, WAINUF
and WA3IET, .

We may be getting a new band! FCC released a
Natice of Proposed Rule Making October 10 that will
implement the allocation of additional frequencies,
including the 33-cm (902-928 MHz) band, See Happen-
ings, this issue, for details. %
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YL News and Views

You Know You’re Hooked When

The junk room becomes a shack!

The junk becomes the rig!

The tower and stuff becormes a tri-band beam
with an inverted V antenna on a sixty-foot
stick.

All that noise becomes QRM or ORN.

And, yotu're no longer a wife but an XYL,

So wrote Cameron Warren, K5BEH, in a story
about his wife Doris, who is now N5CFP. Doris
made the name transition twice. The first time
took seven years; the second time took another
vear, Cam's story, “The Visitor's Chair,”’ is the
tale of how the visitor’s chair in his radio shack
changed hands. In the beginning, that’s where
Doris sat. With the passage of time, the chair
pecame Cam’s. Much of this article was made
possible by the willingness of Cam to share his
story.

'FThe First Time

Doris was born in Stuitgart, Germany, in
1931, where she grew up during WW Il
graduating from high school in 1946, She had
studied English for four vears. The next four
years she worked for a custoin seamstress as an
apprentice. Her knowledge of English played a
significant role with her next employer, the [1.S.
Army. In 1956, she moved to the United States.
In 1979, she married Cam Warren. Cam's work
took them to the outback of Austratia for the
next two years, They returned to their home base
in Garland, Texas, for two more years. Cam’s
next assignment took them to Germany.

Prior to their German trip, Doris guite often
sat in the Visitor's Chair in Cam's radio shack
and would participate in many of his QSOs using
a shared microphene. This all came to an abrupt
halt in Germany because of third-party-traffic
rulings. Doris, who had thoroughly enjoyed talk-
ing with hams around the world in either German
or English, was no longer allowed this privilege.

Cam and Doris both realized that the time was
right to move the Visitor’s Chair from the ham
shack into the study. And study she did, but it
was taking longer than Doris hoped. She jumped
at an opportunity to join a three-week, intensive
study course for aspiring amateurs being offered
at the Aschberg youth hostel near Kiel. Cam
drove her to the youth hostel, which was
beautifully situated on Aschberg mountain in the
state of Schleswig-Holstein, in northern
Germany. The panoramic view from the top of
the wooded mountain was indeed awe inspiring.
Convinced that the location afforded great tran-
quility and well being, and that the hostel was
comfortable, plus all that was promised, Cam
left Doris in good hands and drove back to
Bremerhaven.

Five days passed before Cam heard from
Doris. He hardly recognized her voice on the
telephone. The weather had turned unusually
bad on Aschberg -— miserably cold, wet and

*Country Club Dr,, Monson, MA 01057
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windy. Doris had a terrible cold. The classes on
theory, rules and regulations, operating pro-
cedures and code started at 0730 hours and con-
tinued well into the night. Homework was com-
pleted well past midnight. Doris felt miserable;
the weather was the same, and the courses were
too fast and furious. Totally frustrated, Doris
wanted to come home. After a rather-lengthy
phone call, they concluded it would be best for
Doris to drop the code portion of the course and
concentrate on the other studies, Passing the
written portion of the test would resultina *“C”
license, and would allow her to operate on the
higher-frequency bands, beginning with 2 meters.
Doris continued her studies. In April of 1977,
she was one of 37 students who left for Kiel to
take the examination. All students passed. In
short order, Doris became addicted to 2 meters.,
It was a long while before code speed was given
any thought again.

Before Cam and Doris returned to the United
States, she mastered the ¢ode and upgraded her
license. She held the calls DDSBK to DJ@XS.
They departed for Texas in May 1979 with pro-
wmises to all their German friends of being back
on the air and resuming contact by July, or as

A 8eptember day to remember was spent at
the QTH of WACTF by (l-r} VK4VSF {ex-
P2ONSF), WiUKR, K11JV and KG1F.

A memeorable meeting in Texas of Slegi
Freymadl, VK4VSF (left), and Deris Warren,
NGCFP.

Conducted By Jean Peacor,* K11JV

soon as they were again settled back in Garland,
Texas.

Promises, promises! Tt wasn’t until Doris con-
tacted the FCC’s Daltas office that she and Cam
learned that the rules of the reciprocity agree-
ment did not apply to American citizens who
received their licenses in a foreign country. Once
again, it was study time.

‘The Second Time

Truth is, at this point Doris resigned herself
to never again operate a ham rig. No way was
she again going to go through the mental and
physical anguish of exam taking. Home
beautification became her top priority. One of
their rooms was still a ham shack - it was
Cam’s. It had a Visitor’s Chair, but Doris did
not sit in it. And then one day, Cam contacted
a radio amateur in Stuttgari, where Doris had
lived for 25 vears. Doris came back to the ham
shack. By nightfall she was studying once more,

On June 17, 1980, Doris not only took the
exam for her U[.8. amateur license, but she
passed it with a near perfect score. Her first con-
tact, as NSCFP, was with Heinz, DL3UH. To
date, she has logged more than 500 QS50s with
Heinz. Another standing sked is with Bing Day,
WICTF, with whom she has logged over 200
contacts.

Doris has earned DXCC, WAS, DLDI0O,
DLYL, DXYL and WAC/YL. She is a member
of YLRL, ARRL; ALARA, X-10 International
No. 29,432 and YLISSB. She loves to ragchew,
to find out what others do both in radio and in
other activities.

QSL Manager

November 9, 1980 1s a memorable date for
Doris. It was on that day that she managed to
contact Siegi, P2ONSF (see April 1984 YL News
and Views). During the short contact made
through a tremendous pileup, Doris suggested
a sked at a later date. One successful sked led
to another; they are working toward their 200th
contact. Doris also hecame Siegi’s QSL
Manager.

it wasn’t conditions but excitement that
prompted Doris to tefephone Siegi in Brisbane,
Australia, this past April. Doris had just received
word that Siegi, now VK4VSF, and her OM
planned to visit the United States in September.
Their travels would take them to CGermany to
visit retatives. Then, & first trip to the United
States would follow, with plans to visit Erika
Broehl, KA2CKS, on Long Island, New York;
Bing, WICTF, and Ruby Day in Suffield,
Connecticut; then on to the Warrens in Garland,
Texas. A pew dimension to the meaning of
Amateur Radio has been added for all fortunate
enough to have had an eyveball QSO during Siegi
and Gerd's stay.

What might have looked like junk in 1970 is
definitely called the rig now, Cam and Doris are
equally thrilled that the transition occurred.
What was once called the Visitor’s Chair is now
very happily shared. 6T o



On Line

Forbidden Planet and-Other Fruit

Robby the Robot. Remember him? He was the
R2D2 of the baby-hoom generation. Back in
1956, when I was still a kid, Robby starred in
a science-fiction motion picture entitled
Forbidden Planet, but you did not see Robby's
name up on the movie theater marquee. Stars
like Walter Pidgeon, Aome Francis and Leslie
Nielsen got top billing, but we kids were not in-
terested in the real flesh-and-blood stars of
Forbidden Plane; we were interested in Robby.

That summer, my folks piled my kid sister and
me into the back of the black 1950 Buick Speciat
and took us to the drive-in on “Buck Nite’’ (31
per car) to see Forbidden Planet. The movie had
great special effects, including an invisible
monster that sereamed like a banshee and scared
the living daylights out of the two kids in the
back seat of the Buick.

Imagine a five-year-old and a four-year-old
sneaking peeks at the movie flickering between
the shoulders of their parents sitting in the front
seat, hoping to avoid glimpsing the monsters
lurking up on the silver screen. If by chance a
monster was sighted, the frightened kid would
reel back and cower among the potato chip
crumbs in the darkness of that vast canyon be-
tween the front and rear seats of the Buick. And
the poor kid could not turn anywhere for com-
fort. He did not dare look out the side or rear
window of the Buick; the monster might be in-
specting empty popcorn containers outside! So
the poor kid had no choice but to get up and
sneak another peek at the action on the other
side of the windshield.

Under those adverse circumstances, 1 saw
Forbidden Planer for the first time; and it left
an impression on me. For one thing, I aveid in-
visible monsters and screaming banshees like the
plague. When I read in the newspaper that the
invisible monster is coming to town, I pack my
bags and feave for the duration. The other thing
is that after seeing Robby the Robot, I became
fascinated with gadgeis. For Christmas, my folks

ON THE AIR

Commodore users’ net meets each Sunday at 0900
PST/PDST on 7162.5 kHz, If propagation is poor, the
net moves to 3830 kHz.

The new Pepperill, Massachusetts, message storage
operation (MS0Q) has coverage of northeastern
Massachusetis and southeastern New Hampshire via
the 085/685 repeater, MSOVTP. accesses the systern:
-HELRP lists the system’s commands; and .EXIT deac-
tivates the system. The MSO operates ar 60 WPM using
the standard DS3100 format; however, it can be booted
up to 100 WPM by sending .100BAUDOT o
JHIASCIT,

All hams are encouraged to check into the MSO.
Traffic handlers may leave First Region Net reports (to
WI'TN) and New Hampshire Section News reports on
the system.

ON THE PHONE

Atari bulletin board system (BBS) has been placed on
line in the greater New York City area by Alfred O.
Krumm, K2BSM, Call 212-3R0-3864 for programs of
interest to hams and wtilities of interest to all Atari
users,

*75 Kreger Dr., Wolcott, CT 06716
CompuServe 1D no. 70645,247

bought me a foot-high, battery-operated (but
batteries-not-included) replica of my favorite
robot. Eventually Robby and gadgets like him
led me down the path to radios and computers,

To Serve Man

Back in 1956, Robby could perform tasks that
the men and the woman on Forbidden Planet
could not perform (at least not without a great
deal of sweat). For instance, if Anne Francis
nesded a ton of zircon moved from here to there,
Robby moved it for her.

Today, Jos and Jo-Ann Ham have computers
in their radio shack to perform tasks that would
otherwise require a iot of time and effort. If
Jo-Ann needs the antenna bearings of every
DXCC country for her DXpedition to Bora
Bora, she enters Bora Bora’s coordinates into
her Big Mac computer, and Big Mac spits out
the anienna bearings as fast as the line printer
can print them.

A few years ago, my Model 28 teleprinter
might have received a message that read
something like, ““NAME HERE IS MR,
MXYZTPLK."” I conid either try to figure out
what the station at the other end sent or ask him
to send it again. Hits and misses made RTTY
diffieult,

Today, when | hook my computer up to my
packet-radio equipment, 1 ¢an be sure that when
I receive a message that reads “NAME HERE
IS MR. MXYZTPLK,”’ the guy’s name at the
other end is Mr. Mxyztplk. Microprocessor-
controlled packet-radic equipment rejects
messages that are sprinkled with hits and misses
and oniy prints perfect copy, so I don’t have to
scratch my noggin trying to figure out what the
other station sent.

Robot Radio

The diehards in ham radio land are worried.
They believe that soon flesh-and-blood ham
radio operators are going to be replaced by com-

Conducted By Stan Horzepa,* WA1LOU

puters, They feel that the day is at hand when
all you have to do is switch on a computer and
it will man the radio dials to work contests, ex-
change traffic, chase D3, etc. They fear that
soon ham radic will become robot radio.

If this is true, then I've come full-circle ... a
robot was the spark that got me into ham radio,
and a robot will get me out of ham radio. That
will give me some free time to study seed catalogs
and paint the house while my computer works my
way to the top of the Honor Roll. Some fun, eh?

One of the tenets of our hobby is to com-
municate efficiently and effectively, Throughout
the history of Amateur Radio, the hobby has
changed to achieve this goal. As the state of the
art of communications progressed, hams applied
the changes to ham radio. (Sometimes the shoe
was on the other foot; advances in the art of
communications were made in ham radio and
adopted by the communications industry!)

Today, there are many areas of ham radio that
reflect the state of the art, Certainly, much of
our equipment — stuffed with LSIs and
microprocessors — is state of the art. And some
of our modes of operation are also attuned with
the times; AMTOR, packet, repeater and satellite
communications are examples.

Do we stop now {or worse, do we g0
backwards)? Do we decide that ham radio from
hereafter shall reflect the state of the art as of
December 1, 1984 ... or December 1, 1974 . ..
or December 1, 19347 Of course not.

If a computer makes ham radio communica-
tions more efficient, then the computer deserves
a place in the ham shack. But that does not mean
that a computer must be in every ham shack, Just
as some hams shun the use of repeaters or
radioteletype, they can shun the use of com-
puters. But they should not prevent others from
using computers on the air and trying to advance
the state of the art of communications. The ham
radio pioneers of today will be the leaders of the
ham bandwagons of tomorrow,

9/4A Circuit Desigris a
 new Ti-99i4A prog

BASIC). e

xtended BASIC), T

1 the TE{Exiended BASIC, 16k RAM),

U9B1S 16 Dept. PX, ARRL Ho.

and Calculations ~ .

mis; writien by the Ti-guru of tha Tarheel State, John 5. Davis,
KOH, are now avallable ia the On Line program exchange (PX): . -

Program numbier 59 edfeulates coaxtal-cable attenuation (Th BASIO).

Number 80 caltulates coastal-line loss (TIBASIC, -~ - & -

ank clicuits for the VHFAHF spectrum may be calcutated with program number 61 (T1
nietwarks for sqic;:-,atétéfﬁf power amplifiers may be calculated with program number 62

umber 63 is the Gréme ‘de la creme; it is a program that alfiows you 1o draw schematics

“obtain a listing ot any PX program, send an s.a.8.e. (praferably no. 10, business-size)
th 37 Gents postage to ARRL, Dept. PX, 225 Main 81, Newington, CT 06111, Use s separate -
s.B..for sach pragram request and write the PX program number of the desired program at .
lower laft-hand comer of the s.d.5.6. Please do nol send correspandence other than PX

Ham Radio Net is a new BBS that may be accesser
24 hours daily by dialing 203-663-1114. Run by Ed
Raso, WAIFTC, the system supporis several message
areas (for example, ARRL, packet racio, DX). Similar
areas for downloading files are aiso available, Ham
Radio Net is part of FidoNet, which provides automatic
message and file transfer between other FidoNets

located throughout the U8, (See page 357 of the Qc-
tober 1984 issue of Byfe for a full description of
FidoNet.)

Louisiana’s new BES, “The Connection,” has sec-
tions that provide Amateur Radio news, information
on flea marketeering and forums for computers,
Telephone 504-834-2544 to make the connection, B&%1
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Affilleted Clubs in Action

BATTING 1000 — ARRL’s 100% CLUBS
COME THROUGH AGAIN!

Fach year, a number of your fellow Affiliated Clubs
stand out from the crowd. Every ane of their members
is also a member of the ARRL. They ace our “100%
Clubs.”

Observing these clubs from time (o time, we've nated
a commmon theme, Amateur Radio i important to each
ot their members. Coosequently, so is the ARRL. To
members of these clubs, the ARRL and Amateur Radio
®o hand in hand, Of course, those with whom we’ve
spoken don’t always agree with ““the League’’; they
make that abundantly (but constructively} clear. But
they also know that when you get to the bottom line,
they are the League,

As a League membes, each has accepted a respon-
sibilitys to work to make the League as robust and vital
# foree as possible for the benefit of the Amateur Radio
Service. Thus, these 100% Clubs have demonstrated
tine and again a sense of pride and commitment {0
ARRL, Their members woa't be found sitting on the
sidelines — they’re piayers, participants who match
their responsibility with dedication, Do they ask,
“‘What’s in it for me?*’ Yes, But their answers reflect
their commitment. What’s in it for them is the oppor-
tunity, a8 League members, to shape their Amateur
Radio future and protect their interests. "They’re “in-
siders™ who oot only care what happens, hut who also
know that as ARRL members they can make it happen.

League Officers, Directars, Local Officials and staff
in turn are proud to be associated with them. We salute
the following ARRL 100% Clubs — thanks for your
support and inspiratlon:

Acadiana DX Assi., LA (16); Alamo DX Amigos,
TX (33); Albuquerque DX Assn., NM (38); Arkansas
DX Assn. (49); Central Florida DX Assn. (18); Cen-
tral Kansas ARCT(65); CHARRO, TX (23); Chicago
Radio Traffic Assn., IL (11} Cleveland Wireless Asst.,
OH (20y; Committee for Amateur Radio, OH (5)
Communicattons Club of New Rochelle, NY (45); Con-
necticut Wireless Assn. {141 Delta DX Assn., LA {40);
Dixie DX'ers, GA (46); Dunsmuir ARC, CA (4);
Eastern lowa DX Aysit. 48); FDR VA ARC, NY (5);
Flambeau ARC & Repeater Assn,, WI(12); 4-Landers
VHF Group, GA {7, Greater Lansing DX Group, MI
i{%); Hams of Green Swamp, FL (21); Hilltop Seekers
ARC, NJ (12); Lake Superior DX Assn,, MN {12);
Michigan State Dniversity ARC (27); Mid-South DX
Asste, TN (123 Morton Area 13X Assn., [L (12}
MNational Capitol DX Assn., MD (56); Nevada ARA
(18); New Mexico Big River Contesters (9); Norfolk
RC, NE (10); North Alabama DX Club (52); North
Augusta Belvedere RC, SC ¢33); North Jersey DX
Assi, NJ (64); Northeast Nebraska RC (32); Northern
Winois DX Assn, (46); Nutley ARS, NJ (40); Ohio
Yalley ARA, QOH (41); Order of Bealed Owls, NY (11);
Phoenix ARTS, NY (20); Pickens ARC, GA (3)
Folytechmue AR, WY (3); Potomac Area VHF Saciety,
MD (19); Red Stick DX Assn., LA (6); Rochester DX
Assn., NY (37); Rockaway ARC, NY (26); San Diego
DX Club, CA (60 Selma ARC, AL (9); Shasta
Cuscude ARS, CA {12); Sheboygan County DX Assu,,

“Manager, Club and Training Dept,, ARAL
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W1 {15); Shethy ARC, NC (61); Skagit ARC, WA (45);
Skokie Six Meter Indians, IL (15); Smoky Mountains
ARC, TN (20%; South Florida DX Assn, (58); South
Milwaukee ARC, W1 {25): Southern California Con-
test Club (35); Southern Nevada ARC (3); Southside
ARA, VA (10); Texas DX Society (801 Tri-City ARA,
NI {23%; Tri-State [nternational DX Assn,, TN {25)%
Twin City DX Assn., MN (39); United Radio Amateur

Club, LA (7 University of Hartford ARC, CT (10}
Yermillion ARC, MN (11); Vermont {'echnical College
ARC (3); Virginia DX Century Club (50); W/K ARC
of Greater Milwaukee, WI {1B); Wapsi Valley ARC,
LA (9); Ward Melville High School ARC, NY (7); West
Jersey X Group, NJ (19); Western Kentucky DX
Assi, (13); Weststde ARC, LA {18); Wildcat ARS, CA
(3); Wisconsin Mets Assn. Ltd. ¢18). RIE* S

- Spg&%iai Service Clubs

' @ growing rrmmber'o{AHHL-Aifiliat,ed Clubs have pledged to serve their communities and Amateur
--Radio more agtively as Special Service Ciubs in the corming year, We weicome oilr newest 8502 -

~#Amador County Amateur Radio Club {102) '7

-+ 7214158 Brandan Bd,, Ping Grove, DA 95665

Hox 13473, Auistin, TX 78711

ranite State Amateur Radio Assn. (42
250 Exghange Ave., Manchester, NH. 03104

“Naorthegstern indiapa Amateur RC (25)
T :P.O.'Box 745, ALbum. 1IN A6 706
Ti-State Amateur Radia Society (118)

A505 Whetslone R, Evanuville TH 47711

ifgrmatlan an AR'FY'L‘s'Spé::‘iai Service Glub program, contact the Athilialed Glub Gomidinatar In your ARRL
action, your Saction Manager ipage 8 or Mg, has the address.

In Training

SOMETHING EXTRA FOR EXTRAS?

A squirmy problem has been troubling us for some time
here at League headquarters: continuing educational
advancement among all licensees, including those who
have earned their “‘Extras.” Several vears ago, the
f.ong Range Planning Committes recognized the need

*Manager, ARRL Training Programs
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for continuing education. The comattee believed it ta
be necessary if amateurs were to fulfill their primary
functions: communications research and development,
and readiness and ability to provide emergency com-
mumnications in time of disaster.

In partial response, the t.eague instituted a new
progeam to publish increasingly comprehensive License
Masinals, one for each step up the ladder of amateur
licensing. MNext year, new License Manuals will be

Conducted B
John Foss,* WTKQ

available for Technician/Ceneral, Advanced and Extra
levels. Also, there will be four new insteuctors® guades,
one keved to each of these manuals, and one to fune
In the World, the League's introductory guide for
Movice candidates. None of these publications,
however, is likely to be of much aid to the Extra Class
licensee who wants to increase his knowledge of
Amateur Radio and its relevant electronics beyond that
regaired for Extra Class.



This need was further addressed in the Special Ser-
vice Club (88C) Program when that program was in-
troduced last year. Each ARRL-affiliated club that
wishes to apply to becorne an 88C must renew its com-
mitment {0 **Technical Advancement” among its
members. Many SSCs have developed an ongoing
program of continuing education.

But obviowusly, as more and more radio amateurs
earn their Extra Class licenses, more and more would
benefit from some kind of structured program that will
keep them abreast of state-of-the-art developments.
Constantly updated editions of the ARRL Radio
Amateur's Handbook, the Satellite Experimenter’s
Handbook and other ARRL publications will provide
much new information directly supplying the Extra’s
need for study material, But none of these publications
gives the Extra an objective means of evaluating his
progress, 1t seeros reasonable that such a progress-
measuring meterstick should be available.

We are exploring, therefore, some new possibilities.

Among them is a joint venture with a professional
scientific organization, in one scenario, that organiza-
tion might prepare several examinations at increasing
levels of difficulty. ARRL would administer these ex-
amipations to those Extras interested in taking them,
probably at recognized League functions, such as
hamfests and conventions.

The examinations would be returned o the profes-
sional organization for scoring. Amatenrs who passed
would receive some form of recognition from the
League for their achievement, such as handsome cer-
tificates attesting to their increased level of under-
standing and knowledge. No additional Amateur Radio
privileges, of course, would be accorded holders of the
certificates.

Many questions are as yet unanswered. For instance,
should additional code speed (bevond 20 WPM) be re-
quired for any or all the awards? Should an examinee
be required, in addition to answering the questions, to
write an essay on a specified topic?

The proud possession of even the highest certificate,

needless to say, would not indicate perfection of
knowledge. One could acquire a Ph.D. degree from
every university and technieal institute in the world and
still not have achieved perfection. But the mere fact that
such certificates are available might challenge many
Extras to “go get them,” As a famous mountaineer
replied, when asked why he Felt it necessary to climb
the world’s highest mountain, *‘Becauss it’s thers!"
‘The possibility always exists that possession of such
a certificate would open the door to higher-level careers
in the electronics industry. But, whether it doss so or
not, its availability would offer strong evidence that
Amateur Radio js indeed striving to fulfill its primary
purpose; to constantly increase the level of competence
among its licensees, regardless of license class.
Have you any thoughts or comments on this con-
cept? Now’s the time to let us know — pro or con —
while the matter is still in the planning stage. We’d like
to hear from you, regardless of what level of license,
if any, you hold now.

Ameteur Satellite Program

AMSAT-OSCAR 10 HAS NEW
OPERATING SCHEDULE

The intetim schedule mentioned in last month’s column
has been revised. This new schedule is effective im-
mediately, and should not require any medification
until mid-January.

Remember that OSCAR-10’s orbit of 699.5 minutes
is measured in 256 divisions, with zero starting at
perigee. This measurement is called Mean Anomaly.

Mearn Anomaly Mode Time

0-09 B Maon-Sat.
100-117 L Mon-Sat,
100-117 B Sun,
118-218 B Daily
219-234 OFF  Daily
235-256 B Daily

Marshall Amateur Radic Club Experiment
Launched

Liftoff of the MARCE 007 experiment took place on
schedule, at 1103 UTC October 5, 1984, The cannister
containing the experiment was casried in the $TS-41G
cargo bay. At an appropriate time during the mission,
the experiment was to be activated by a remote-control
device called an APC Controller. The Controller in-
dicated that power was applied to the experiment:
however na signals were ever received from the beacon.

The MARCE cannister was removed from the Or-
hiter’s cargo bay on QOctaber 18 and taken to the mock-
up simulator at Kennedy Space Flight Center, When
power was applied to the experiment, it started to
operate immediately and all telemetry was nominal.

Ed Stluka, W4QALJ, reported to ARRL that it ap-
pears there was an in-flight power-up anomaly, He
further stated that when Astronaut Kathryn Sullivan
activated the APC Controller to turn the experiment
off, the Controller indicated that it was aiready ofi.
This anomaly was recorded in the in-flight log.

The Goddard Space Flight Center was assigned the
task of finding the cause of the power-up anomaly, it
is hoped that if the anomaly was external to the 007
cannisier, NASA might allow a reflight on a future
mission.

Even though many listeners strained their ears to hear
the MARCE beacon, all was not lost, One of the ad-
vantagas of flying on the Space Shuttle is that you get
the equipment back and find out why it did not work,_

The NASA, AMSAT and ARRL volunteers who
worked on this mission ace to be congratulated for their
exceptional professional performance. It is a very
special, warm feeling to know that when the time comes
to add another page of history to the Amateur Radio

*Satellite Program Manager, ARRL

space program, there will be 2 volunteer, somewhere
... ‘getting the job done,”

AMBSAT Satellite SET

ARRL officials in Newington received the following
messages from AMSAT Bulletin station WINU:

IR KBOCL 26 DEARBORN M 14002 OCT 20
BERNIE GLASSME YER WOKDR
ARRL H0

AMSAT SATELLITE EMERGENCY COMMUNICATION SYSTEM

ACTIVATED FOR 1984 SET ON OSCAR 10 55C H1, ASECS WILL BE

AVAILABLE KOR ALL FUTURE DRILLS AND EMERGENCY
SITUATIONS,

JOHN CHAMPA K3QCL

EXECUTIVE VICE PRESIDENT, AMSAT

102 R NeAZI 26 BATON ROLIGH LA 1S30Z OCT 20
JOHN LINDHOLM WIKX
ARRL HQ
(Same text)
DAVE BANES N4AZI
AMSAT EMERGENCY
COMMUNICATRIN MANAGER

1M R N4AZS 26 BATON ROUGE LA 15302 OCT 20
BOH HALPRIN K1XA
ARRL HO
(Same text)
DAVE BEANES N4AZ)
AMSAT EMERGENCY
COMMUNICATION MANAGER

AMSAT-OSCAR 10 can be an effective communica-
tion tool for emergency traffic, 1f you would like to
participate, please contact Dave Fanes, N4AZI, 4866
Drusilla La., Baton Rouge, LA 70809,

WAS Via Satellite

The WAS/Satellite Roster featured in October Q87T
ASPN was for the ARRL award oaly. It was not in-
tended to include the AMSAT-OSCAR 6 WAS list, We
are sorry if anyone who received recognition from
AMSAT prior to the implementation. of the ARRL
WAS Satellite award was offended.

Using the ARRL WAS rules as a guide, AMSAT
waived Rule 3 prohibiting contacts through repeater
devices. The ARRL WAS Satellite award program was
not implemented until its formal notice appearad in
Q8T. February 1975, page 96.

‘The only records ARRL has of the AMSAT-OSCAR,
f WAS awards were published in QST — April 1974
{p. 82) and June 1974 {p. 62) — and in a letter from
AMSAT stating 15 awards had been issued. Those sta-
tions who were recognized by AMSAT to haye OSCAR
6 WAS are W3ITMZ, KdATI, WIOII, W3VY,
DIORD/WY, WBDX, WBLER, K2QUG, WEEJII,
WOTGB, WONQQ, K2KNV and WHQIN, Two call
signs of the 15 are missing. I anyone has documented
proof of the AMSAT-OSCAR 6 WAS award, please

Conducted By
Bernie Glassmeyer,*
WOKDR

News

forward the information to this column cenductor,
ARRE. Hq.

The ARRL WAS Satellite roster in Octobey 1984
57, page 65, has a typo. Please change the call sign
af pumber 36 to read K4UAS.

Monthly Listings

[i ASR (Amateur Satellite Report) is available for 322
(330 overseas) for 26 issues (1 vear) from Amateur
Satellite Report, 221 Long Swamp Rd., Wolcott, CT
05716,

[} AMSAT Membership is available for $24 per vear
{$26 outside North America). Life Membership is $600.
Subscription to six issues of Orbit magazine each year
is inseparable from membership. Write to or call
AMSAT Hq., P.O, Box 27, Washington, D}C 20044,
tel. 301-589-6062. VISA/MC cards accepted,

[ZF ARRL members only send a 4- » 9-in s.a.5.2, with
your call sign to ARRL for a complete, monthly orbit
schedule for all operating Amateur Radlo satellites.
Please miark the §.a.5.¢. with the month needed, to help
us ensure that the envelopes are filled propetly. A year's
supply of $.2.5.¢.’s may be sent in at one time, but be
sure to affix 2 units of postage to each s.a.5.e.

] The OSCARLOCATOR package second revision is
now available for $8.50 U.S,, §9.50 elsewhere. This
package and The Satellite Experimenter’s Handbook
contain all the information you need to get started using
the Amateur Radio satellites.

1) A {ree package of information about AMSAT and
the Amateur Satellite Program is available from ARRL
Hq. This package is intended for those with no
knowledge of the program,

Kennedy Space Genter participants in the
S75-9 AMRAD effort were {i-r); WB4BNQ,
NASA; KC4YS, RI; WAALFER, RI; W4GNGC,
NASA; K4ATV, BRI, WALZEE, RI; AF4N, RI;
WB4OMD, NASA; KA4KHR, RI; K4GCC, RCA;
AA4ML, CSC. Not shown: W4BME, RI; W4NOV,
Rl Organirations identified are Rockwell
International (RN, the National Aeronautics
and Space Administration (NASA), the Radio
Corporation of America (RGA) and the
Computer Science Corp. (GSC), ¥
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SHilent Keps

It is with deep regret that we record the passing of these amateurs:

MIANC, Lanrence A, Barker, Nashua, NH
WwIDG, W, Howard Moffat, Darien, CT
WRIEKC, Angelo L. Gazzaniga. Sr., Norih
Adams, MA
KAIEX, Arthur E. Rehm, Meriden, CT
WAIGOR, Leo Seidman, Plainfield, CT
W1JQS, Anthony G. Fasana, Wilton, CT
WILMB, Harold 0. Dahlberg, North Billerica, MA
“WI1VAP, Leslic W. Phipps, Holliston, MA
W1¥IX, Peter I, Donnezu, Cumberland, RI
®2ABLU, William K. Spahr, Palisades Park, NJ
K2CX, Albert C. Embrechis, Ancram, NY
W2HEP, John K. Dugan, Wharion, NJ
KZLFRB, Elmer R. Fuller, McGraw, NY
W2MTD, Ernest C. Mann, Brookiyn, NY
SWAINEB, Ralph W. Roehrich, Wayne, NJ
EW20, Martin J. 1 etich, North Bergen, NJ
KC2PO, Lee |, Mattson, Swedesbora, NJ
WA2PQF, Richard . McNeely, Sr., Rodman, NY
W2(BE, Leonard D. Sabin, Phelps, NY
W3RV, Paul C, Peterson, Sr., Drexel Hill, PA
W3DAL, John C. {'Connell, Arfington, VA
K3IGLD, Glean R. Washburn, Jarrettsville, MD
W3IKUZ, Robert R. Godard, Uniontown, PA
W3VLR, Francis K. Friedrichs, Bowis, MD
K4AHF, Edward L. Del.oach, Liberty, MS
WACMM, Clarence A. Owen, Hawthorne, FL
KA4CUC, Edward W. Heintz, Edgewater, FL
WACKD, Paul F, Murray, Union Grove, NC
WABXX, Jesse . Clamp, Salishury, NC
*+K4FY, Uscar L. Presnell, Cape Coral, FL
WA4GKG, Lawrence H. Bubhrman, Chatianooga,
™

WR4KOE, Auchie C. Burghdoff, Ellenton, FL
WAKT, Dand W, Crould, Thomasville, GA
WD4LDJ, Henry W. Underwood, East Point, GA
W4MTZ, Albert E. Wallen, Winston Salem, NC
K400, Luther “Luke™ Herndon, Richmond, VA
KA4QVR, Anderson F. Trimm, Atlanta, GA
W4RZI, Robert H. Glenn, New Brockten, AL
W4TOV, Johnoy F, jordan, Preston, GA
WB4YGA, Ingram §. Douglas, Bight Mile, AL
WDSAAQ, Bruce ¥, Stewart, Colorado Springs,
0

50 Years Ago

December 1934

1] Responding to complaints of “too much u.h.f. in
ST, the Editor points out that a similar situation
accurted years back when almost every ham was on 80
meters and our journal had to plug hard to get anyone
Jown on the “u.h.f." of 40 meters! Actually, only 4%
of reading matter in the past year has dealt with that
portion of the spectrum.

{1 Ever in the forefront, Ross Hull reports that a
Hartiord-New York circuit on 5 meters is now work-
ing, with W2CUZ, W2AG and W2IM in contact with
WIAL at R8 signal levcls. Ross is intrigued with ap-
parent effects of weather on 5-meter performance.
{1 C.CI.R. is the technical branch of international
radio regulation. Secretary Warner and Technical
Fditor Lamb attended the autumn session, contributing
smuch in the areas of receiver seiectivity and frequency
standards. They also biocked an attempt by some coun-
tries to exclude amateurs from 160 meters.

'] The largest body of hams ever congregated at one
time — 1300 of us — came from 30 states, Canada and
Mexico to the housewartning hamfest at WIPZ, sta-
tion of the Lakeside Radio Club, just north of Chicago.
{Your scribe recalls being met at the railroad station
by the local fire truck for transportation to the sitel}
71 Try vour ¢.w. skills during the A.R.R.L. Copying
Bee. Five stations — WIMEK, W2AYN/Y, W6AM,
W6ZF and WIUZ ~— will each transmit different texts
tsend in only your best copy) consisting of trick words,
misspellings, abbreviations, etc.

1”1 Your theoretical antenna field pattern may be con-
siderably affected by the use of stee masts, as W3IAKU
reports from his experiments.

[J Crystal control is becoming more and more
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K5BAK, Mason §. Camp, Starkville, MS
M5BKA, C. J. Tavlor, Dienton, TX

WDSCSD, George Echelson, Dallas, TX
WSHEL, Thomas E. Garrard, McAlester, OK
WSIXL, Milton Berke, Mew Orleans, LA
WSMMH, Ernest L. Detwiler, Wagoner, OK
*KC5NI, Alfred O, Shaw, Houston, TX
WENPW, Harvey Renger, Sr., Hallettsville, TX
WSOQIT, Claire 5. Jones, Des Asc, AR

K5STG, Harold E. “Smitty” Smith, Eugene, OR
WSTA, Robert E. Steiner, New Orleans, LA
WEVRK, Estle E. “Ellis'* Elder, Zapata, 'TX
WSZLT, Herbert P. Schumann, Sugar Laod, TX
K6BCA, Henry J. Console, Watsonville, CA
K6EUB, Richard A, Thampson, San Jose, CA
NO6FYE, William E. Vorhies, San Diego, CA
WeHBY, Hadley M, Curts, La Habra, CA
WASLYB, Laird L. Bell, Bakersfield, CA
W6OMC, Clayton E. Murdock, San Diego, CA
WASQVY, Raymond C. Olson, Sacramento, CA
KAGTNY, Alvin W. Loomer, San Lorenzo, CA
WETYP, Arthur H. Child, San Jose, CA
WEUKT, Dearld E. Bottemiller, Linden, CA
WHB6YALJ, Jack B. Wade, Simi Valley, CA
WTUU, William C. Guthrie, Kingman, AZ
WTILD, Maynard W. Dreeszen, Billings, MT
W7YV, Philip N. Pariridge, Las Vegas, NV
WSAZP, Edson L. Hart, Jr., Salineville, OH
WACKEK, Pete T. Gossett, Springport, MI
*WS8ENJ, Zaidan A. Zainoon, Moundsville, WV
WSLEH, Rofland G. Allgower, Dayton, OH
WETAY, Auita C. 8ien, Cleveland, OH
KAYAAH, Evelyn B. Nelson, Silver Lake, WI
WB9CBZ, Charles B. Preston, (ndianapolis, 1N
W9CGD, Donald E. Winegardner, Huntington, 1N
WORGH, Robert B. Latimer, Arlington Heights, IL
KOFNT, William Melcher, New Albany, IN
WIGKT, Robert G. Turner, Milwaukee, WI
KAYGRJ, Esthetial Ford, Milwaukee, WI
WSIFY, Robert A. Alwood, Butler, IN

WoI1O, Herman A. Dumler, Naperville, IL
KA9ITN, Alfred C. Boorman, Jr., Cary, 1L
WBINHP, Norman R. Nielson, logleside, 1L
WBIQMX, Harold A, Nelson, Silver Lake, Wl

common. A welcome article by 1. M. Wolfskill starts
with fundamentals of piezo—electric action and takes us
through modes of vibration, equivalent circuit
constants and temperature effects.

{1 With WSBAH in general charge, members of the
Lakewood and Cleveland traffic clubs provided pyion-
to-pylon and grandstand communications for the Na-
tional Air Races in that city.

{1 Much-improved performance from 2 regenerative
detector is possible using ideas developed by Rinaldo
DeCola. A separate heterodyne oscillator permits the
detector to operate at maximum regeneration without
actually spilling over,

[Tl The Japanese Amateur Radio League is @ new
member of the Internaticnal Amatenr Radio Union.

25 Years

December 1959

71 Not much is known of the phenomenon of trans-
wquatorial propagation, discovered shortly after World
War I through unexpected 6-meter contacts between
Mexico and Argentina, ZE2IV reports on similar per-
formance of that band in his hemisphere, through
regular contacts with amateurs in France and England.

{21 The iow drive requirements of some of the newer
power tubes can pose a problem of excess exciter out-
put. WOERL combines a flock of resistors in H, T and
t. pad configurations to comprise @ step-type
attenuator.,

1 Developed during extensive work with meteor-
seatter communications, W2AZL's 2-maeter converter
design has become about the ultimate for best ob-
tainable sensitivity. One key is the 417A tube in r.f,
amplifier circuits,

Administered By Marvis Bogatz

W9YPP, Elwyn D, Harris, Prairie du Sac, Wl
WYZUF, William ¥. Stemnler, Cloverdale, 1N
KABCBI, Howard L. Gallion, Sr,, Barnhart, MO
KVEE, Michael ¢, Mutnick, Denver, 0
WEEIT, Kenneth Everhart, Cedar Rapids, 1A
KABRAP, Clarence H, Monfore, Yankton, 53D
WOFHA, Harold D, Wetzel, Omaha, NE
W@IYR, Charles F, Hardman, Salina, KS
KAQGK) A, William B. Dawson, Hot Springs, S0
WREMKI, Denzel R. Begley, Wichita, KS
WOMOK, Jack L. Delmore, Jr., Rosean, MN
WHAPRT, George W. Peity, Minneapolis, MN
WOPUY, James L. Goddard, St. Louis, MO
KABQIA, Howard R. Hood, Kansas City, MO
WHORAP, Allan E. Longstreet, Jr., Arvada, CO
WHYSZ, Ernest 1J. Byers, St. joseph, MO
K@ZZR, Felton fenking, Minneapolis, MN
KH6CA, Warren Birkenhead, Haleiwa, HI
*KH60A, . Dean Paterson, Naalehu, HI
VEIBBY, Norman Bowers, Caledonia, NS
VE3BEW, Robert J. Renison, Hamilton, ON
YEIETR, Benedict **Red’ Kelly, Goderich, ON
VE3KPH, Peter T. Tavlor, Guelph, ON
XE1FN, Robert W, Burnet, Guadalajara, Jalisco,
Mexico
Z52ER, Joe Kirsner, Selborne, Cape Town, South
Africa

*Life Mamber, ARRL

In order to avold unfortunate errors in the Silent Keys
column, reports ot Sitent Keys ara contfirmed through
acknowladgment only to the tamily of the daceased.
Thus, thosa who raport a Silant Kay wilt not
necessarily receive an acknowledgmaent from Hq.

Note: All Silant Key reports sent to Hg. must include
the name, addrass and call sign of the reporter as
wall as the name, address and call of the Sllent Koy
In order to be listed in the ¢olumn. Flease allow
savaral months for the listing to appear (n (ST, B¥e

171 *Two-Element Three-Band Beam and Mast for the
Lean Purse™ aptly describes W3PMV's hamboo pole
beam structure and pipe mast, which can be Inwered
with block-and-tackle pulleys.

[J Most war-surplus receiver units do not include S
meters, so W3BLC built 2n outrigger package for his

i1 The weight of a beam is not the only consideration
in choosing a tower design, W4DQZ presents some
useful data vn wind pressure and torsion,

7] Coax, open wire, twin Jead — which transmission
line to setect? W1ICP helps the Novice through this
confusing area with basics on fine losses and standing-
wave ratios,

[J More than 13,000 amateurs — a new record — par-
ticipated in the June Field Day activity. Tri-County
Radio Association’s W2LI/2, using 12 transmitter
setups, made top score of some 22,000,

[21 The Editorial describes a few characters in our midst
= 2.8., Highpower (more than legal) Harry, Greedy
(cheats on the exam) Greg and Moneybags (expensive
station, minimum technical knowledge) Mike — who
spoil our operating fun and, more important, wreck
our reputation as a public-service group.

Il Subcommittess and working groups at the world
radio conference in Geneva have reached tentative
agreements {though subject to change later by the full
committees) that will maintain amateur hands in our
hemisphere with no practical change. Elsewhere,
however, inroads are being made by broadcasters at 7
Me., as well as fixed and mobile interests at 10 meters,
above 29 Me.

{1 Substantial variations of battery voltage in mobile
installations can produce instability in frequency
semsitivity of transistor ciruits. WSZNM finds that a
variable base bias control, instead of a fixed resistor,
goes a fong way to salve the problem,

{1 Four 811As in parallel constitute W4DWU'’s
“medium power™ kilowatt, using a separate, switchable
tank circuit for each major band. — WIRW [@8F]
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News

Tactical Communications

“Put a number on it and 'l roger your
message.” How many times have you heard that
one on the airwaves?

Well, stand by for shock therapy: Chances are
that the message didn't need a number, because
it was what is termed “‘tactical communica-
tions.”” As fine as the official ARRL radiogram
format may be for formal written third-party

emergency operating center (EQC), In such
cases, the official may do the actual taiking while
the amateur, armed with a hand-held radio, acts
as control operator. Tactical call signs may even
be employed for convenience and ease of
identity.

Somewhere along the line, many amaters got
the impression that such conduet was too much

Gonducted By John F. Lindholm, W1XX

like C'B and, therefore, a2 **no-no,” The “puta
number on it” mentality has too often prevailed,
even when such was clearly not the most effi-
cient mode of communication. To jog the
memories of the QST faithful, remember the
well-publicized incident of the now-retired
Fredonia Section Manager, Larry Lunchbucket,
While bleeding profusely in his overturned

traffic, it has not yet earned a place in Heaven.
St. Peter does not open the pearly gates to hams
because they can recite the message preamble
from memory, Does this mean that we can chuck
all the print that has been devoted to promoting
written third-party-message traffic? Of course
not. But let’s give the “other®’ forgotien type of
message equal time. Step right up and introduce
vourself: the tactical message.

‘The ARRL Operating Manua! defines tactical
communications as meeting the need to get in-
formation into or out of an area in a time frame

W1AW Schedule

Oclober 28, 1984 — April 28, 1985 MTWThFESn = Days of Week Dy =
W1AW cade practice and bulletin transmissions are sent on the following schedule:

UTG Slow Code Practice MWF: 0300, 1400; TThSSn; 0000, 210Q; Sn: 0300
Fast Code Practice MWF: 0000, 2100; TTh: 0300, 1400; S: 0300; Sn: 0000
CW Bulletins Dy: 100, 0400, 2200; MTWThF: 1500
Teleprinter Bulletins Dy: 0200, 0500, 2300; MTWThF: 1600
Voice Bulletins Dy: 0230, 0530

Daily

of minutes or even seconds. The exchange is EST Slow Code Practice MWF: 9 AM., 7 P.M.; TThSSn: 4 P.M., 10 P.M.
oint-to-point, with information usually in the Fast Code Practlce MWF. 4 P.M., 10 P.M.; TTi: @ AM.; TThSSn: 7 P.M.
tl')orm of ‘;nstn:lctions or inq:.:iries, They use i CW Bulletins Dy: 5 P.M., 8 P.M, 11 P.M,; MTWThF: 10 AM.
local i " d {08 to incidents Teleprinter Bulletins Dy: 6 P.M., 8 P.M, 12 P.M.; MTWTHF: 11 AM.
%enh“auy tm“atb_“ll ©an _gel‘?a”t 18 l°1t clgen Volce Bulletins Dy: 9:30 P.M., 12:30 AM.
SUCh s automopllc accidents, 'OSLPEISOR  nor glow Code Practice  MWF: 8 AM., 6 P.M.: TThSSn: 3 PM., 9 B.M.

searches, fires, train or plane wrecks, tornadoes
or local flooding. Such traffic is often in behalf
of local government, disaster-associated agen-
cies or law-enforcement agencies. In such ac-
tivities as disaster assessment, the “shadow'’ con-
cept may be employed: The amateur follows the

Fast Code Practice
CW Bulletins
Teleprinter Bulleting
Volce Bulletins
MST Blow Code Practice
Fast Code Practice

MWF: 3 P.M., 9 P.M.; TTh: 8 AM.; TThESn: 6 P.M,
Dy: 4 P.M., 7 P.M,, 10 P.M.; MTWTHF: 9 A.M.
Dy: 5 P.M., 8 P.M,, 11PM MTWThF: 10 A.M.
Dy: 8:30 P.M,, 11.30PM

MWF: 7 A M., 5§ P.M.; TThSSn: 2 P.M., 8 P.M.
MWF:EF‘M , BP.M,; Tl’h T AM.; TThSSn: 5 P.M.

facal government official to whom he has been CW Bultetins Dy: 3 P.M., 6 P. M., 9 P.M.; MTWThF 8 A.M.
assigned to provide direct communications to the Teieprinter Bulletins Dy: 4 P.M,, 7 P.M., 0P, M MTWTHF: 9 AM.
Vaice Bulleting Dwy: 7:30 , 10330 P.M.

M.,
PM.
MWEF: 6 A M., 4 P.M.; TThSSn: 1 P.M., 7 P.M.
1 P.M,
M.,

PST Slow Code Practice
Fast Gode Practice MWF 7PM;TTh: 8 AM,; TrhSSn 4 P.M.
CW Bulletins Dy: 2 P. 5 P.M., 8 P.M.; MTWThF 7 AM.

Teleprintar Bulletins Dy: 3 P.M., 6 P.M., 9 P.M.; MTWThF: § A.M.
Voice Bulletins Dy: 6:30 P. M 9: 30 P.M.
Code practice, Qualifying Run and CW bulletin frequenciss: 1.818, 3.58, 7.08, 14.07, 21,08, 28.08,
50.08, 147.555 MHz.
Taleprinter bulletin frequancias: 3.625, 7.095, 14.095, 21.095, 28.095, 147.555 MMz,
Voica bulletin frequencies: 1.89, 3.9, 7.29, 14.29, 21,39, 28.59, 50.19, 147.555 MHz.

AMATEUR RADIO EMERGENCY SERVICE . "
On Monday, Wednesday and Friday, 1400 through 2200 UTC, transmissions are beamed to

QUICK-MESSAGE FORM Europe on 14, 21 and 28 MHz.
T o — Sibw code practice is at §, 712, 10, 13 and 15 WPM.
FROM: j Fast code practice Is at 35, 30, 25, 20, 15, 13 and 10 WPM.
Gode practice texts are from QST, and the source of each practice is given at the beginning of
each practice and at the beginning of alternate speads. For example, “Text is from July 1984
QST, pages @ and 81,” indicates that the main text is from the article un page 9 and the mixed
numeberfletter groups at the end of each speed are from the contest scores on page 81.
On Fridays, UTC, a DX bulletin replaces the regular bullatin transmissions.
On Wednesdays at 2330 UTC, an |ARU Region 2 bulletin in English and Spanish on 45.45-baud
Baudot is sent on the regular teteprinter fraquencies, beamed to Central and South America. The
2300 UTC Teleprinter Bulletin transmission 1s also beamed south on Wednasdays.
W1AW bulletins are sent on OSCAR 10, Mode B, when the satellite is within range. Look for CW
on 145.840 MHz and 85B on 145.972 MHz.
Taleprinter bulleting are 45.45-baud Baudot, 110-baud ASCII and 100-baud AMTOR, FEC mode,
Baudot, ASCIl and AMTOR (in that order) are sent during all 1600 UTC transmissions, and 2300
UTC on TTHFSSn. During other transmission timaes, AMTOR Is sent only as time permits.
CW bulletins are sent at 18 WPM.
W1AW is apen for visitors Monday through Friday from 8:30 AM. to 1 A.M. EST and on Saturday
and Sunday from 3:30 P.M. to 1 A.M, EST. If you desire to operate W1AW, be sure to bring a
copy of your license with you. W1AW is available for operation by visitors between 1 and 4 P.M.
Monday through Friday.
in 2 communications emergency, monitor W1AW for spesial bullsting as follows: voice on the
hour, teleprinter at 15 minutes past the hour, and CW on the haif hour.

W1AW will be closed on December 24 and 25, January 1, February 18 and April 5,

*Communications Manager, ARRL
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The ARES Quick Message Form, or “Tac-
Gram,” developed by the Orange County,
Florida, ARES.

December 1984 77



12-¢ylinder Firecracker 500, his call for help was
et with the eternal: “Put 2 number on it’” {see
Dec. 1982 QST, p. 1)

By definition, such tactical communications
are normally conducted on 2-meter FM and
repeaters, usually within a directed network
operation. Not oniy is FM made for high
intelligibility, but the compactness and availabili-
ty of 2-meter hand-held equipment is ideally
suited for Iocal communication, When the
amateur performs the actual exchange of infor-
mation, <are must be {aken to keep the infor-
mation accurate and simpie, since a written text
may not be in evidence, This calls for close
cooperation and high confidence between the
amateurs and the served officials. This is where
amateurs must really earn their stripes as
communicators.

Some tactical communication needs lend
themselves to a written text, but not necessarily

formal traffic. The ARES ‘‘Tac-gram,” or
*Quick-Message Form,’” shown here has been
developed and used with great success by the
Orange County, Florida ARES. Your ARES
group may wish to adapt it to your local use.
1t was produced in an easy-to-use 4 x 5¥%-~inch
message-pad format.

The ability to conduct tactical communications
is not something that the amateur inherits at
birth. There is a tendency to feel that such com-
munications “‘come natural’’ like ragchewing.
Unfortunately, unless one does practice, tactical
communications will become just that: ragchew-
ing. Thus, training conducted by the local ARES
unit is a must to perfect tactical-communications
skills. The newly published Emergency Coor-
dinator’s Handbook (which was sent to all ECs)
has some interesting ‘“Readiness Improvement
Exercises” to develop and hone those skills.

An update: After Lunchbucket recovered
from his ill-fated injuries and became a moving

force in the established amateur volunteer com-
munity, he cventually hegan to bemoan the
general ‘“sacrifice’ it was to devote so many
weekends away from the family and business.
His attitude became steeped in negativism, even
1o the point that he begrudged those who would
“rather be hamming.” With that type of at-
titude, it was certainly a blessing to the amateurs
in Fredonia when he ran away with an, 18-year-
old girl in his Novice class and became a beach
bum riding the surf in Ca