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| range and simpliCit)
» ofoperation

_.,,t_},l)_,e'kfi/nd of hand heid most people want...simple
PP rugged, reliable, easy to use. The S-15 offers a full
5 watts of power...power that extends your range and

ower,
er frequency

improves _ybUr talk power. lts state-of-the-art integrated circuitry provides fa
more reliability and ease of maintenance than conventional circuitry.

Consider these features before you decide on any hand held:

v § watt output (1 watt low power switchable)

= 10 MHz frequency coverage: 140-150 MHz {For export only: B
version 180-180 MHz, C version 160-170 MHz)

«  Electrically tuned stages. Receiving sensitivity and output
power are constant aver entire operating range.

« Three channel memary. (1 channei permits non-standard

repeater offsets, 200 micro amp memary maintenance

(standby])}.

A new “easy remove” battery pack

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

Plug tor direct 13.8 volt operation

Speaker/microphone connector

RBNC antenna connector and flex antenna

Extremely small and light weight (only 17 ounces).

Ample space for programmable encoder.

Fully synthesized

Extremely easy to operate

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

marHA battery {quick charge type) and instruction manual.

* » % 4 o &8 3 8 = e

OPTIONAL ACCESSORIES: 1 hour quick charger {AGH 15} » 16 button
touch tone pad 1S 15T « DC cord « Solid state power amplifier 15-30 & S-
801 « Halster 1GG 15) » Speaker, mike (HM 153

aArailable at
your local %em,zw

Bealer or from. .

ilable!
...the proven Tempc
C8-15, plus three new commercial mode
Tempo synthesized radios
The CS-15 is a fine quality radio with § watt
output, 10 MRz receiver coverage, is fully
synthesized, and is 10 channel internally

programmable. It's also sturdy, compact
and affordable.

The new Tempo FMH.15S, FMH-445 &
FMT-258 (mobile)
...all feature 18 channels, CPU controlled EPROM PL.L.,
CTCSS encode/decode programmable per channel,
priority scan to Channel 1, and time-cut-timer.
FMH-155...138-174 MHz (10 MHz) frequency coverage

1 watt (low)/5 watts (high) RF power output
FMH-448...400-512 MHz (20 MHz) frequency coverage

1 watt {low)/4 watts (high) RF power output

FMT-258... 138-174 MHz (10 MH2) frequency coverage
25 watts RF power ocutput

2050 S. Bundy Dr., Los Angeles, GA 90025 (213) 82

Butler. Missouri 64730 (816) &7

TOL!. FAEE ORDER NUMBER: (800 421-6631
Fur all states except California,
Galil, restdents piease call collect on our reqular r



TM-2570A /2550872530

Sophisticated FM transceivers

Kenwood sets the pace again! e Front panel programmable 38-tone
The all-new “25-Series” hrings the CTCSS encoder includes 97.4 Hz
industry’s first compact 70-watt foptional)

2-meter FM mobile transceiver. & 16-key DTMF pad, with audible monitar
There is even an auto dialer which » Center-stop tuning—another

stores 15 telephone numbers! There Kenwood exclusive!

are three power versions to choose  » Frequency lock switch

from: The TM-2570A 70-watt model, e New 5-way adjustahle mounting

the TM-2550A for 45-watts, and system

the 25-watt TM-2530A. + Unique offset microphone connector

o First 70-wati FM mchile (TM-258704) ~reliavas siress on microphone cord

o HI/LLOW Power switch (adjustable
L.OW power)

Power-Full...70 Watts'

@ First mobile transceiver with {ele-
phone number memory and auto-
dialer (up to 15 telephone numbers)

o Direct keyboard entry of frequency

¢ Automatic repeater offsef selection
according to the ARRL 2-meter band
plan —a Kenwood exclusive!

e bxtended frequency coverage
for MARS and CAP (142-148 MHz;
141-181 MHz maoditiable)

e 23 channel memory for offset,
frequency and sub-tone

@ Big multi-color LCD and back-it
contrals for excellent visibility

Large heatsink with built-in ccoling
fan (TM-2570A)

144MHz FM TRANSCEIVER

® Compact DiN size
Introducing...

WL Digital Channel Link

Compatible with Kenwood's DCS
{Cigital Coue aquelch) the DCL. svstem
enables your rig tn automatically QSY
o an open channel, Now you can auto-
matically switch over to a simplex
channal after repeater contact! Here's
how it works:

The DCL system searchas for an
open channel, remembers it, returns
ta the original frequency and transmits
control information to another DCL-
equipped station that switches both
radios to the open channel, Micro-
processar control assures tast and
teliavle operation. The whole process
happens in &n instant!

Optional Accessories

o TU-7 5&-tone CTOSS encode
e MU-1 CCL madem unit

¢ V8-1 voice synthesizer

o PG-2K oxira DU cable

® PG-3A DC ine naise filter

& MB-10 extra mohle bracket

* CD-10 call sign display

» P8-50 DC power supply for TM-Z5704

* MC-60A/MC-80/MC-85 desk mics,

* MC-48 extra DTME mic. with UP/DWN swatch

@ MC-428 UP/DWN e,

= MC-55 {8-pmn) mobiig mue, with tme-oul lime

» 5P-40 compact mohile speaker

* SP-50 mchile speaker

@ SW-200A/SW-200B SWR/power melets

o PS-430 DC power supply for « SW-100A/SW-100B compact SWRIpower meters
TM-2580A725304 e SWT-1 2m antenna turner

Loinifele seviCe IFNNALS Ale avAHARIE TOF Al TR0 -Benwaod Iranscewens, A tost e s

Lpecificalons And pnees Are SUect 0 CRige winoul NONee e udigation
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Actual size front panel

KENWOOD

TRIQ-KENWOOD COMMUNICATIONS
1111 Wast Walnut Strewt
Complon. Calitdraz 40220
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Towers an this Andes peak
are part of a VHF repeater
fink that tie together all parts
of Colembia, The link proved
invaluable following the
sudden and viclent eruption
of the Nevado del Ruiz
velcano, located only a mile
away, in November. (photo
courtasy Liga Colomblana de
Radioaficfonados)
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PAKRATT™ Model PK-64

gshown with enhanced
HFM-64 option installed

* MORSE » BAUDOT * ASCIl * AMTOR * PACKET %

FIRST FIVE MODE
DATA CONTROLLER

The Pakrait model PK-64 by AEA is
the world’s first computer interface
that offers Morse, Baudot, ASCII, AM-
TOR and Packet all in one box thard-
ware and software included) at a price
many competitors charge for Packet
alone (from $219.95 amateur net). Do
not let the low price fool you; coming
from any other company but AEA it
WOULD be too good to be true. The
PK-64 works with virtually any voice
transceiver. The Pakratt is the easiast
of any to hook up and have operating
in just a few minutes.

in Packet mode, the PK-64 offers vir-
tually ail the features of every other
Facket controller on the market, plus
many imporiant features left out by
others due io cost constraints. Forex-
ample, we have included a hardware
HDLC, true Data Carrier Detect (DCD),
multiple connect with up to ten sta-
tions simultaneousty and full imple-
mentation of version 2.0 of the AX.25
protocol.

Because the PK-64 was designed
specifically for the Commodore 84 (or
C-128 and SX-64) computer, we have
been able to do many things not eco-
nomically feasible with general
RS-232 interface controllers. For ex-

Advanced Electronic Applications, Inc.
P.O. Box C-2160, Lynnwood, WA 98036-0918
(206) 775-7373 Telex 6972496 AEA INTL UW

ample, the Pakratt includes true split
screen operation with on-screen stat-
us indicators and an on-screen tuning
indicator.

ENHANCED HFM-64 MODEM OPTION

The standard PK-84 will operate all
modes with a phase-lock-loop (PLL)
detector roughly equivalent to all pop-
ular packet modems in the market-
place (except we have included extra
filterlng). The enhanced HFM-84 mo-
dem option offers true independent
dual channel filtering with A.M. detec-
tion (like the famous CP-100 Computer
Patch™). The enhanced HFM-64 op-
tion also offers a hardware LED tuning
indicator (like the GP-100) and a front
panel variable threshold control for
setting maximum sensitivity under va-
rious band gconditions. We recom-
mend the HFM-64 option for anyone
keenly interested in weak-signal
heavy-QRM HF operation. For anyone
desiring to operate FM RTTY with the
standard North American fone pair or
CW receive, the HFM-64 is reguired.
The HFM-64 is field installable with no
soldering or test equipment required.

WORKS WITH THE POPULAR
C-64 COMPUTER

AEA designed the PK-64 around the

low-cost G-64 because of the special
architecture features making it espe-
cially suited to Amateur Radio appli-
gations. The G-84 should not be viewed
as a mainframe, but rather a very eco-
nomical accessory to your data com-
munications gystem. Many owners of
gxpensive computers such as 1BM,
TANDY, APPLE, KAYPRO, ATARI, etc.,
are now buying the low cost C-64 and
dedicating it to their operating posl-
tion. They simply cannot find software
for their machine that even ap-
proaches the power and user friendli-
ness of the PK-64, Plus, think of the
convenience of having only one con-
trofler and keyboard to go from one.
mode to another without having to re-
do cabling!

The PK-64 is so complete that all
you need to dois wire up amicrophone
connector to the end of a cable (provid-
ed) and you are ready to go. Thereis no
need to track down special terminal
software, cabling or even a power sup-
ply. It all comes with the PK-84. So do
not be the last on your block to own
the most exciting new product In
vears. See the PK-64 at your favorite
dealer or write for our specification
sheet now,

Prices And Specifications Subject To
Change Withoui Notice Or Obligation

Brings you the
. Breakthrough!

4 OsT=



RINGO RANGER 1

ARX-2B 134-164MHz
ARX220B 220-225MHz
ARX450B 435-450MHz

MOBILE ANTENNAS

C850M  46-54MHz Magnetic Mount
C8147M 144-174MHz Magnetic Mount
C5220M 220-225MHz Magnetic Mount
CB450M 435-470MHz Magnetic Mount

B
el e CORPORATEON
THE ANTENNA COMPANY
48 Perimeter Road, PO, Box 4630
Manchester, NH Q3108 USA
TELEPHONE 6Q3-627-7877
TELEX 953-050 CUSHSIG MAN

- The best combination of gain,

bandwidth and low angle radiation
for simplex or repeater operation.

Quick easy assembly and installation

Mount anywhere with compact dimensions and neat
appearance

Proven performance and durability in all environmants
Complete FM band coverage

One year warranty

Cusherafl antennas created the FM antenna revelution by
making the best performance and value available. to every
ham. We continue to set the pace with a broad line of
antennas for every FM application. Tune across the band
and you will find the overwhelming majority of hams using
one, two, or more Gusheraft antennas, The reason is very
simply that they are the best. Now s the time for vou to
enjoy the value of a Cusheraft antenna. See your nearby
dealer today.

Exciting news for HAMSI the same high performance
and guaiity, CUSHCRAFT/SIGNALS antennas, used by
professionals and business, are now available to improve
your mobile communicaiions.
FEATURING
* SILVER PLATED LOADING COILS
« TAPERED 17-7PH STAINLESS STEEL WHIPS
* STRONG, MOISTURE PROOF ABS COIL CASES
= CADMIUM PLATED NON-SEIZING HARDWARE
* FULL BRAID COVERAGE RG 58A/U CABLE
* COAXIAL CONNECTORS
+« EACH COMPLETE WITH CABLE, CONNECTORS
AND THREADED BASE TO TAKE EITHER THE
* STAINLESS STEEL SPRING OR STRAIGHT
WHIP

* CHOICE OF 3 MOUNTING OPTIONS

1. 90 POUND MAGNET MOUNT

2, TRUNK LIP MOUNT

3. 3 INCH HOLE MOUNT
ONLY CUSHCRAFT/SIGNALS MOBILE
ANTENNAS GIVE YOU ALL OF THESE
IMPORTANT PERFORMANCE FEATURES,

February 1986 5



= Reliable. all solid state design.

St e Nt Solid state design permits input power e PS-430 compact AC powpr sLUpPlY
Digital DX-terity—that outstanding of 250 watts PEP on SSB, 200 watts DC # 5P-430 external speaker MB-440
attribute built into every Kenwood on CW, 120 watts on FM (opticnaly, or maobile mounting bracket e AT-130
TS-430S lets you QSY from band to 60 watts on AM, Final amplifier protec-  © ompaui antenna tune: covers 80-10
band, frequency to frequency and tion circuits and a cooling meters, ncl. WARC bands
mode to mode with the speed and fan are built«in. 2 AT-250 automatic
ease that will help you earn that = Memory channels. agtenna tuner covers
dominant DX position from the Eight memery channels 160-10 meters, incl. WARC
shack or from the mobile! stare frequency, mode bands » TL-922A 2 kW PEP

and band data. Channel 8
may be programmmad for
split-frequency operation.
A front panel switch
allows each memory
channel to operate as an
independent VFO oras a
fixed frequency. A lithium battery backs JP/DOWN hand mic. @ MC-60A/
up stored information. . 0/85 deluxe desk mics. = SW-2000/
= Broarammable, muiti-function scan.  200A SWR/power meters e SW-100A

» linear amplifier ® FM-430
EMEunit o YK-RBC

1500 Hz) or YK-88CN
F 270 Hz) CW filters

& TK-885N (1.8 kHz)
narrow S5B filter  YK-88A
(6 kHz) AM filter e MC-425

s SBpeech processor built-in. SWR/power/ volt meter e P(-14 phone
R i e Dual gigital VFOs. patch ©iHS-4, HS-5, HS-8, HS-7
@ Covers zll Amateur bands 2 YOX sircuit, pius semi -4 "eadphones
160 through 10 meters, as well as the bresk-in with sidetone. 3 -7 S

new 30, 17, and 12 mefer WARC bands,
High dvnamic range, general coverage
tecelver tunas from 150 kHz to 20 MHz.
Easily modified for HF MARS operation.
e Superb interference reduction
Elimmate QRM with the [F shitt and
tuneable notch filter. A noise blanker
supressas ignition noise. Sgueich, RF

KENWOOD
attenuator, and RIT are also provided.

Dpticnal IF filters may be added far TRIO-KENWOOD COMMUNICATIONS
optimum interference reduction, 1111 West Walnut Street

Compton, Calitarnla 20220

Complete seivice mianals are avalable tor all ing-Keowood transcevers <od most acressones
SHECHCATIONS ¢1d POGE: sk SUbeCT 1o change withou! notice or abligation

] o5t




Kenwood's TR-2600A and TR-3600A feature DCS {Digital Code

Squelch), a new signalling concept developed by Kenwood. DCS
allows each station to have its own “private call” code or to respond
to a “group call” or “common call” code. There are 100,000 different

DCS combinations possible,

i VOL -~ 541

= Simple to operate
Funchonal design 1s "user friendly”
Built-in 16-key autopatch encoder,
TX. 3TOP switch, REverse switch,
KEYbeard LOCK switch, high effi-
clency speskel,

@ Large LCD
Zasy to read in direct sunlight or in
the dark with convenient dial light
that alsa illuminates tha top panel
S-meter.

# Extended frequency coveraae
Allows operation on most MARS
and CAP frequencies, Receive
frequency range is 140-160 MHz.
(TR-3800A covers 440-450 MHz.)

s Programmable scan
Channet scan or band
scan, search for open
or husy channels,

¢ SLIDE-LOC battery
case

¢ 10 Channeis
10 memories, one for
non-standard repeater
offsets.

= 2.5 watts high power,
250 mW low
TR-3600A has 1.5 watts
high or 300 mW low.

The Kenwood TR-2600A and the
TR-3600A pack "hig rig” features
into the palm of your hand. It's
really a “nandy handful”!
Ciptional accessories:
& TU-358 built in programmable
sub-tone encoder
2 VB-2530 2-m 25 W RF
power amp.

| = S1-2 base stand/charger

e MS-1 mobile stand/charger

¢ PB-26 Ni-Cd hattery

e DC-26 DC-DC convearter

& HMC-1 headset with YOX

& SMC-30 speaker microphone

& | H-3 deluxe leather case

# 50-9 soft case with helt hook

*BT-3 AA manganesea/alkaline
battery case

e EB-3 external C manganese/s
alkaline battery case

e RA-3 2-m telescoping antenna

& RA-5 Z-m770-cm telescaping
antenna

s AX-2 shoulder strap wiant, base

& CD-10 call sign display

& BH-2A helt haok

More TR-2600A and TR-36004 infor-
mation is available from authorized
Kenwood dealers.

TR-26004 shown, TR-36004 15 available for 70 cm operation.

Complete service manuals are available for all Tno-Kenwaod ranscevers and most accessorias.
Specfications and prices are subject 1o change without notice o abligation

CRiL  TX/BUSY

PsiMana) |

KENWOQOD

TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut Street
Campton, California 80220
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1700 Dominik, College Statlon, TX 77840 (409-6%3-1181)

*Executive Committee Member
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Section Managers of the ARRL

Heports Invited: The ARRL Board of Directors {see list at jeft) determines the policles of ARRL.
The 16 divislons of the League are further arranged Into 73 administrative "sections,” #ach headed
by an elected Section Manager. Your 8M welcomes reports of club and individual activity, ARRL
Field QOrganization appointments are available covering a wide range of Amateur Radio volunieer
interests. Whatever your license class, your SM has an appointment available. Check with your 8M
{below} tor further information.
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“It Seems to Us ...”

Privacy Act—Facts and Fiction

What has Amateur Radio got that other avoca-
tions do not? Well, lots of things, but one very
visible attribute is instantansous, nationwide in-
terchange of information. Most of the time, this
is good. But our ability to spread news rapidly
actoss the country parallels an ability to spread
misinformation equally as fast.

Something like that has happened in the case
of the Electronics Communications Privacy Act
of 1985, 85,1667 and H.R. 3378, pending before
the respective Judiciary Committees of the US
Congress. Copies of the legislation seem to he
scarce out there in radio land (though any per-
son should be able to obtain a copy of this or
any bill pending before the Congress through the
local office of his Representative or Senator,
listed under US Government in the phone book).

Absent copies that can be studied, some
amateurs (including some with editorial respon-
sibilities) have assumed that the Federal bills
would have a similar effect to a California bill
intreduced last summer, Not so!

Amateurs are saying that this bill will outlaw
possession of §3-channel TV sets and scanners,
Not so!

Hams feel that this bill is being whisked along
with the speed of light, powerful industry groups
forcing Congress to go along. Not sol

Some have said Congressional hearings have
been canceled solely to muzzle amateurs, scanner
operators and others who might be opposed to
the bill, to prevent them from being heard. Not
sol

Amateurs are saying the bill will outlaw our
phone patches, Not so!

And some have said, ““The League is asleep
on this one, They're taking a wait-and-see at-
titude while the bill rushes toward completion.”
Emphatically not sa!

Taking last things first, one of the things your
dues to ARRL helps provide to the Amateur
Radio Service is a registered lobbyist, the ARRL
Washington Area Coordinator. His time is
physically divided between Washington and
Newington, to ensure active, close interchange
with the rest of the headquarters staff. But he
is in Washington typically two days a week, and
whenever he’s needed. Backing him up in the
Capital City is the League’s Counsel; the
Assaciate Coordinator, formerly a government
spectrum manager, on an as-needed basis; and
an elected ARRL director, an electricdl engineer
retived from Government service. All this activity
is closely monitored by ARRL President Larry
E. Price, W4RA, who, under the ARRL
By-laws, represents the 1.eague in its Government
relations. So *““neither snow nor sleet nor gloom
of night can keep ARRL from its appointed
Washington rounds’ (if we may adapt a Post
Office mottal).

Specifically, on this matter of the Privacy Act,
ARRL’s team has visited five kev members of
Judiciary subcommittee staffs: prepared seven-
plus pages of written testimony; agreed to furnish
a witness for a House hearing on the legislation
originally in December but now probably at the
end of January; talked with other Capitol Hill
staffers; and continued to track the progress of
the legislation,

Even before all this, ARRL alerted the
Goldwater and Wirth subcommittees on
Communications and Telecommunications,
respectively, that the ludiciaty groups were
looking at this bill; at that early stage neither of
these bodies had been invoived in the legislation
because it sought amendment of the Crimes and
Criminal Procedure laws, Title 13 United States
Code, rather than the Communications Act,
Title 47 USC, for which these subcommittees are
responsible. We have a close relationship with
the Wirth and Goldwater groups, having worked
with them in 1982 on the present privacy
language of the Act, Section 705. And we
touched base with KTUGA’s own staff to ensure
that, if the bill got moving too fast, Senator
Barry Goldwater would put a **hold”* on the
legisiation {a point of persunal privilege available
in the Senate), so he could take a closer look at
the matter,

H.R. 3378 and 5.1667 really were originated
in response to civil liberties issues arising from
perceived deficiencies in the Wiretap Act of 1968
and in response to the quantum jump in
technology since its enactment. Much of the bill,
for instance, is to provide new rules for law-
enforcement use of telephone-dial *‘pen
registers™ and electronic tracking devices. The
existing law already restrains the use of wiretaps,
“‘bugs” and long-distance listening devices; the
new bill would extend the concept of *‘expecta-
tion of privacy’’ to electronic mail, computer
bulletin boards, and telephone cireuits using
radio as well as wires (eg, cellular systems and
cordless phones). Scanner users and casual
listeners could be impacted to a much greater ex-
tent than amateurs per se. The operative phrase
in Section 705 of the Communications Act, the
only goide for these hobbyists at the moment,
is ““‘Na person shall intercept and divulge. . .or
use such information ..." The penalty for
violating the Act is a fine of up to $10,000 or
imprisonment for a vear. The proposed law
under Title 18 would make interception alone a
¢rime, even without divulgence or use; the
penalties would normally be $5000 or imprison-
ment for six months, but could climb to $250,000
and a year in prison if the offense is committed
for *‘purposes of commercial advantage,
malicious destruction or private commercial
gain”’!

Cither points, in reference to amateurs’
uneasiness:

* The bill doesn’t even mention radio receiving
equipment. Thus, there is no way it could outlaw
possession of an 83-channel TV set, or a scan-
ner, or a shortwave receiver. The bill focuses on
usage; that is, on deliberate interception.

* MNowhere in the bill is there mention of an
amateur phone patch, The issue arose only when
2 magazine reporter who happens to be an
amateur demonstrated the Amateur Radio
autopatch to a House subcommittes staffer.
After the demonstration, the aide asked the ham:
*“Did the woman who answered the phaone know
she was connected to the radio?” “Clee, I didn’t

{continued on page 50)
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IARU representatives arriving by air for the Region 3 Con-
ference in Auckland, New Zealand in November found
more than the usual flight information when they touched
down. Their welcome was arranged by the host socisty,
the New Zealand Association of Radio Transmitters
(NZART). Watch for & complete report on the Region 3
Conference in an upcoming issue of QST.

FCC Fine-Tunes
Third-Party Rules

If your ham license has
been suspended or revoked,
you can kiss goodbye vour
chances of being involved in
any third-party operation.
The FCG has closed a
leaphole in the Rules that
may have allowed dis-
qualified persons to use
third-party participation as a
means to get on the air. See
this month's Happenings for
details,

Have a Story Worth
Sharing?

Had ap interesting ex-
perience in Amateur Radio?
Lenore Jensen, WBNAZ, is
writing a book, and would
appreciate hearing ahout
coincidences, rescues, thrill-
ing and amusing incidents,
and other such happenings.
Proceeds from the book will
go to the ARRL Foundation.
Send your entries to Lenore
at 14867 Round Valley Dr,
Sherman Oaks, CA 91403,

Need Some Help in Financing Your Future

in Electronics?

Are you a young radio
amateur pursuing a higher
education in electronica?
The ARRL Foundation is
offering three scholarships
for the 1986-87 school year.
Based on high academic
standing, financial nead and
dedication to public service
through Amateur Radio,
these awards are provided
through the generosity of
individual sponsors and
donors.

* The Perry F. Hadlock
Memorial Scholarship of
$500 will be awarded to an
electrical engineering stu-
dent. It is open to General-
or higher-class licensess.

» The Paul and Helen L.
Grauer award of $500 will be

given to a student of elec-
tronics, communications
engineering or a related
tield. The student must
reside in and attend an
accredited college or
university in the ARRL
Midwest Division.

* The You Have a Friend
in Pennsylvania scholarship
is available for the first time.
It will be awarded to an
ARRL member who main-
tains academic excellence.

The application deadline
for these scholarships is
May 1, 1986. Further infor-
mation and application forms
can be obtained trom ARRL
Foundation Scholarships,
225 Main 51, Newington, CT
06111.

The second flight model of JAS-1, Japan's first Amateur
Radio satellite, undergoes close scrutiny by techniclans
and some members of the Japan Amateur Radio League
after its completion at an NEC factory in Degember.
JAS-1 is scheduled for launch in August 1986 sboard a
National Space Development Agency of Japan (NASDA)
rocket. (photo courtesy JATAN)

This operation went very smoothly, thanks in part to
Amateur Radio. During recent microscopic cataract surgery
at 8t Bamabas Medical Center in Livingston, New Jersey,
opthalmologist Peter Nussbaum, W2QDL (right), sought the
help of Dr. Mark Olesnicky, N2DQS, of Maplewood, New
Jersey, in solving an emergency communication problem.
The patlent, a Russian immigrant, doesn't speak English.
S0, during the operation, Dr, Olesnicky, who speaks
Russian, translated Dr. Nussbaum's instructions to the
patient from another location. Both physicians are

members of the St Barnabas Medical Center ARC.
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League Lines

PRB-1 wins one for Amateur Radio! The US Court of Appeals for the 6th Circuit has ruled in favor of radio
amateur WMAT in the case of Thernes v City of Lakeside Park, Kentucky. This overturns the unfavorable
judgment Amateur Radio received in the US District Court in the Eastern District of Kentucky, The District
Court had upheld & municipal ban on amateur antennas because they were not specifically permitted as accessory
uses within the city. The written decision was not available to us at press time, but we should be able to give a
full report on the outcome in next month’s OST.

The ARRL Executive Committee met in Atlanta on December 14, 1985. The EC considered ARRL’s position
regarding RM-5241, a petition filed by Donald Stoner, W6TNS, for the ¢reation of a Public Digital Radio Service
at 52-54 MHz. The PDRS, as proposed, would permit owners of personal computers to link their machines by
radio—but # wonld also yank half of the 6-meter band away from the Amateur Radio Servicel The League
vigorously opposes the creation of the PDRS and the reallocation of 52-54 MHz; watch Happenings for details.

Also mandated were higher-energy efforts to recruit new radio amateurs through the ARRL field organization,
clubs and projected publications. Full EC Meeting minutes at Moved and Seconded, page 60.

On December 14, 1985, the Spread-Spectrum Committee (see last month’s League Lines) met in Sterling, Virginia,
to begin the work of writing interoperability standards for spread-spectrum Amuteur Radio. Committee members
are working on an initial report for release this spring.

These areas are being explored by the committee: glossary of S8 terms; startup protocol {includes; announcing
code sequence [7, 13, 19], announcing initial register fill, announcing clock dither parameters {if used}, syn-
chronizing clocks and trigger procedure); CQ procedure; general anpouncement (QST) procedure; power seiting
procedure; recommended identification procedures; recovering synchronization; repeater coordination; interference
avoidance and guidelines for good engineering practice.

You can get involved in this work. Please send your comments and suggestions to Chuck Hutchinson, K8CH,
ARRL HQ, for distribution to the commiitee,

Beginning in March (with April QST), you'll get to see your favorite Amateur Radio publication a bit earlier. At
the request of League members, many of whom tell us they don’t get their OS7s until well after the first of the
issue month, we've negotiated a new mailing date with our printer. This also means that timely materia! you send
us should arrive earlier—ecight days earlier than previous deadlines, to be precise. Ham-Ads, for example, are now
due by the 13th of the second month preceding the issue date (February 13 for April QS7, and so on). See you
sooner!

Amateurs in the United Kingdom have 6-meter privileges beginning February I. Class A licensees in the UK may
operate in the band 30.0-50.5 MHz at effective radiated powers of 14 dBW carrier and 20 dBW PEP. Maximum
transmitting antenna height is set at 20 meters, with no mohile, portable or temporary-premises operation
allowed, Now, if Old Sol would just make with the sunspots. ...

Ready to upgrade? The fest fee in 1986 is $4.25 if you take a Technician or higher-class exam through an ARRL-
affiliated Volunteer Examiner team. Many other Volunteer Examiner Coordinators are also charging $4.25. See
Volunteer Examiner Information, page 77, for details.

The Club Challenge for the '80s has begsun anew for 1986. Your ARRL-affiliated club will receive a $5 commis-
sion for every new ARRL membership carrying your club’s four-digit code. Contact Leo Kluger, WB2TRN, Club
Program Manager, for more information.

There’s an assistant manager position open with the Volunteer-Examiner Coordinator Departmeni at HQ. No
need to be an accredited VE, but an Extra Class ticket with solid 20+ WPM code capability is essential. Annual
salary range $18,226-25,506. Contact Jim Clary, WB9ITHH.

An opening exists in the Technical Department ai HQ for a laboratory engineer. We are looking for a licensed
amateur with a BSEE or ASEE degree, or equivalent experience. Annual salary range $21,476-30,056. Contact
Chuck Hutchinson, K8CH.

ARRL HQ is looking for a Regularory Information Branch manager. Primary responsibilities include editing The
ARRI, Letter, writing Happenings and League Lines for QST and updating The FCC Rufe Book. The RIB
Manager also answers phone and letter inquiries on regulatory matters, including antenna ordinances and FCC
rule interpretations. Annual salary range $18,226-25,506. Contact Bob Halprin, K1XA, or John Lindholm,
WIXX.
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For the many radio amateurs in Colombia who helped in the
wake of one of history’s most tragic natural disasters, the
concept of public service took on real meaning.

By Alberto Shaio, HK3DEU

Secretary, IARU Region 2
9 Sidney Lanier La

and

Greenwich, CT 068830

t 7 PM on November 13, the
‘ : Nevado del Ruiz volcano began
raining ash on several cities and
villages in Tolima Depariment (state) of
Colombia. The department governor im-
mediately asked Ramiro Lozano,
HK68AON, President of the Tolima Red
Cross, to activate the Liga Colombiana de
Radioaficionados VHF-repeater network
and alert nearby localities of the disaster
situation in Tolima.

Once the repeater was  activated,
HEK6AON contacted the Mayor of Armero,
Ramon Antonio Rodriguez, HK6HTC,
Rodriguez maintained communications via
the repeater, receiving reports from the
Governor's office and keeping abreast of
minute-by-minute developments. When he
heard of the wall of mud and water advane-
ing on Armero, he ordered evacuation of
several blocks nearest the Lagunilia River.
I.ucho de [a Torre, HK6FDE, represented
Armero on the repeater while the mayor
coordinated the evacuation efforts.

At approximately 10 PM, HK6AON
asked HK6FDE to drive a few blocks in
Armero and reconnoiter a building that
couid be used as an emergency shelter. A
minute later, HK6FDE returned to the

repeater and stated that he was unable to
leave his house because of rising mud and
water. This was the last transmission heard
from Armero.

The Mayor of Armero, HK6HTC, as
well as his family died that night trying to
assist the townspeople. HK6FDE managed
to survive the disaster, but lost all members
of his immediate family. Their dedication
will always be remembered.

1t is difficult to be objective and dis-
passionate about the sudden death of more
than 25,000 people as the result of an over-
whelming natural disaster, especially when
some of the victims were family and
friends. It is equally difficult to completely
describe the role that Amateur Radio
played in one of the worst natural disasters
ever, But, as radio amateurs, we have cer-
tain responsibilities, particularly in the field
of emergency communications, which re-
quire that we know and understand our
role in providing reliable communications
when a disaster strikes..

Events That Shaped Amateur Radio’s
Response

The [ARU Member Society in Colom-
bia is the Liga Colombiana de Radio-

Fred Laun, K3ZO

PO Box 31097
Temple Hills, MD 20748

aficionados, referred to as LCRA. It isa
founding member of JARU Region 2 and
has led the Amateur Radio community in
Colombia since 1933. The L.CRA has its
headquarters in Bogota and has 18 regional
headquarters serving the entire country. In
1972 the L.CRA established the world’s first
completeiy interlinked national VHF net-
work. Today three such networks provide
direct access to any part of the country on
VHF. It is through this unique system that
LCRA was able to provide the communica-
tions support required for the emergency.

The Response

From the time HK6FDE disappeared
from the air, the LCRA swang into action,
HEK3GJU activated the emergency net or
the Cerro Negro repeater while HK3AVH,
General Secretary of the LCRA, was made
a member of the Colombian government’s
Emergency Committee. As socon as dawn
gave participants an idea of the extent of
the disaster, some 60 amateurs affiliated
with the Bogota division of the LCRA were
made available to the Emergency Comumnis-
sion as operators, while Red Cross and
Civil Defense, who have their own 2-meter
hand-helds, were advised that the LORA
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Cerro Negro repeater was usable and the
necessary coverage was available through
that repeater. The Bogota LCRA region
declared another one of its repeaters, on
Alto el Cable, reserved for local coordina-
tion within the city of Bogota, as evacuees
were beginning to arrive.

{Operators were sent to hospitals, airports
and ambulance-dispatch points. Two sta-
tions were set up in the Presidential Palace,
one on each repeater, to provide direct
coordination with the President’s Emer-
gericy Commission, A direct phone ling was
installed from the Presidential Palace to
L.CRA headquarters, where Colombia’s
WIAW, HE3LR, had been activated on
2 meters and on 40. The Minister of Com-
munications issued a temporary decree
allowing Red Cross, civil defense and
military personnel to use Amateur Radio
emergency frequencies even though they
were unlicensed to operate Amateir Radio.
Novices and other lower-class licensees
were ziso allowed to operate on frequencies
not normally available to them if it
was necessary to handle emergency
communications.

In Manizales, the major city adjacent to
the volcano, the president of the regional
LCRA division, Silvio Hoyos, HK6VH,
established an impressive support center for
the many scientific personnel nationwide,
Within 12 hours after the eruption, the
1.CRA had complete communications
covering all aspects related to the
€Imergency.

As of December 1, 24-hour operations
continued under the leadership of the
LCRA and its dedicated members. By this
time, most of the participants had worked
day after day to ensure that communica-
tions were always available. Many members
of the LCRA are also members of the Civil
Defense League, the Civil Air Patrol and
the Red Cross. This gave them the oppor-

Jorge fvan Jimenez, HK4DKR, was responsible
for supplying communications for the
scientific teams following the disaster.

14 05T

The site of a scientific station near Armero prior o the valcanic sruption {top photo). Note the
large boulder (far right and the bridge (background). The bottom photo shows the area
surrounding the scientific station after the eruption and fleoding, from a difterent angle. Note
the boulder (beneath the tree, centen and the outline of the bridge. (photes courtesy LCRA)

tunity of being helpful not only through
communications but also through dirsct
rescue operations. The LCRA has always
encouraged its membership to be active in
organizations trained for emergencies, and
this policy proved to be essential.

During the actual rescue g¢perations,
many HF stations were totally destroyed
because of erratic commercial power-line
voltages. At least a dozen VHF hand-held
transceivers were lost by rescue personnel,
and three VHF repeaters burned out after
being used continuously for more than six
days,

The success of the Amateur Radio in-
volvement in this emergency was due to its
organization and understanding of the
nature of the emergency. The LCRA

established clear objectives and traffic
priorities. [t invited the Ministry of Public
Health, the Red Cross and state govern-
ment agencies to join them in the rescue
and welfare operations, Three working
groups were established: a coordination
group headed in Bogota, an operations
group and an information group. The
LCRA, its members and the entire
Amateur Radio population of Colombia
should be congratulated on the magnificent
task performed and the service provided to
people in dire need of assistance.

Our Responsibility
The Amateur Radio Service must at all

{continued on page 57)



A Simple, Effective Receiving

Aid

Enhance the intelligibility
of phone or CW with

this simple addition
to your shack.

By Robert C. Sommer, N4UU

American Systems Corp.
7535 Little River Tpke
Annandale, VA 22003

oise and interference often impair
N the intelligibility of signals received

on the Amateur Radio bands. This
article describes a novel audio-processing
technigue to enhance the intelligibility of
signals corrupted by noige and interference.
The circuitry required is inexpensive, casy
1o build and needs no alignment or adjust-
ment, and can be used with any receiving
equipment, The technique is effective when
you are using either headphones or
loudspeakers and when listening to Morse
code or voice signals.

The general principle of the technique is
shown in Fig 1. The audio output from the
receiver, or transceiver, Is split into two
channels by the low- and high-pass filters.
When you're listening with loudspeakers or
stereo headphones, high-pitched sounds
seem to originate from one direction, while
low-pitched sounds seem to originate from
the other. Middle-pitched sounds appear to
come from a position directly in front of
you, Placing the speakers at 45 degrees to
the left and right of you achieves good
results.

If several Morse code signals are crowded
into the receiver’s passband, each appears
to be located in a different spatial position
in relation to you. Conseguently, your con-
sciousness is provided a directional
parameter, which enhances the ability to
focus attention upon and, hence, to better
comprehend any one of the signals. A
received voice signal appears to originate
from a position directly in front of you, but
noise and interference near the edges of the
passband appear to come from the left and
right of the voice, This phenomenon renders
the signal more intelligible. Broadband
noise, either thermal or atmospheric, is
perceived in a panorama and, although
audible, is less distracting because your at-

tention is focused on a signal that appears
to originate from some particular direction,

Experiments with this technigque on the
high-frequency Amateur Radio bands have
shown that although it is not a panacea, it
improves the intelligibility of signals cor-
rupted heavily by noise and interference. ln
addition, you can expect less fatigue during
long periods of difficult reception, such as
those experienced during contests on the
160-meter band.

Filter Parameters

Butterworth filters are the best choice for.
this application. The relative output power
from a low-pass Butterworth filter can be
expressed as

1

- (f/om
T (ESDE + (e (Ba D
where

f is the frequency
f. is the cutoff frequency at half power
n is the pumber of poles

The relative output power from a high-

pass Butterworth filter can similarly be
expressed as

. 1
Pu = 3 (f/hin

(/£ n -
= T+ (R (Eq 2)
If both the low- and high-pass filters are
complementary, in the sense of having the
same cutoff frequency and the same number
of poles, Eqs. 1 and 2 reveal that the total
output power is

Pr = P + Py =1

;

(Eq 3)

which is a constant, and independent of the
frequency in question. Complementary But-
terworth filters can split the audio band into
a low-frequency channel and a high-
frequency channel in such a way that the
total spectrum of output power, from both
channels, is exactly the same as the spectrum
of input power. Thus, you would perceive
exactly the same ““tonal quality’” whether
the filters are switched in or out of the
system. The direction from which a tone
seems to originate depends on the ratio of
the power at the output of one channel to

LOW.PASS
= FILTER

L

HAECEIVER

AMPLIFIER

STEREQ
POWER

[

o] HIGH-PASS
1 rIrer

Fig 1—Iliustration of the general principle.
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Measure or Match Capacitance with a 555 IC

There are occasions when
it is desirabie to know the
value of a vapacitor to
better than ifs tolerance
value, In addition, tke
calibration of homemade
capacitance meters requires
several capacitors of known
valua. It is possible to deter-

Yoo

Fig A

Vop  RS1

L

<

"
mine the values of L . ]
capacitors using a 555 1C, a é S P Y

few resistors and a scope or
frequency counter. See the e i
references at the end of this TIMER &
article. 10k

The 555 IC is connected 5" “Ts P
as an astable multivibrator, RGN - ]
Sea Fig &. The frequency 2 1 Taos

and petiod of the multi- .
vibrator may be c¢alculated

2 . . |"
from the equation: I P
TERERTE S, ». B r
A, + 2RC

1Eg 77

where

f is the frequency in hertz

T is the petiod in
S2conds

R, and R, are in chms

C & in farads o

i Ry and R, are known, Fig B
and the period T measured
with 2 scope, the
capacitance is calculated:

— T
) UDUNTER

G0 T HE Z

R, + 2B
If the trequency of the
muttivibrator (s measured
with a digital counter, the
capacitance may be
cafcutated from

(Egq 2y

1443
Ry & 2Ht
Note that the value of the Oy o
supply voltage does not " o ard

Eq 3

enter into the calculathion.
Changing the supply
voltage trom & to Qor 12V

Table 1
Capacitance Measurement Comparison
iarked Valueg Measured with a Calculated from the
on Capacitor Commercial Meter teasured Value of T
(i) {ufl inF)
250 25.2 2567
1.0 1.338 1.4738
01 0010 010114
0.1 0.1042 01122
0.04 (LYY 71 0.04338
0.03 n.0282 0.0258
4.0t o079 QU173
G2 0.00182 0.00193
01,0004 0.0003496 0.0004218
0.0001 0.0000%4 10000917

The 25-¢F capacitor was measured with B, = 468 ¢ and R, = 468 Q. The stope was not a
storage type. so the sweep rate was speeded up [o reac!2 T. Capacitors between 1.0 and
D002 «F were measured with B, = 2800 1 and R, = 10030¢ 0. The 0.0001- and 0.0004-uF
capacitars were measurad with B, = 1.022°MU and A, = 1017 MD. Resistances were
measured with a digiial ohmmeter. A stray capacitance of 0.000005 xF was measured by
leaving the urknown capacitor gut af the circuit when T was measured. T was again
measured with the unknown capacitor and the stray in parallei. and the stray capacitance
was subtracted to determine the value in column 3.

had no observable etfect an
the vaiue of T.

| tested several
capacitors to determineg if
using this method would be .
better than using a com-
mercial capacitance meter.
Tabie 1 lists the results of
those tests.

A solderless breadboard
was used to assemble the
clireuit. Using a pertboard
would probably result in
less stray capacitance.
When the 0.000%- and
0.0004-xF capacitors were
measured with By = 9900
ohms and R = 10,030
ohms, the calculated values
were considerably oft,
Changing the resistor valuas
to those shown in Table 1

.resulted (o satisfactory

measuremenis. An early ver-
sion of the 555 IC, limited
to about 100 kHz, was used,
Later CMOS 5558 have @n
upper limit of 2 MHz and
will provide a greater
measuremant range.

The cireuit in Fig B was
used to evaluate the possi-
hility of using a frequency
counter instead of & scope.
This configuration showed
promise for matching capa-
citors. The frequency read-
out provides a guick means
of selecting capacitors tor
best matching within the
tclerance range. The per-
centage of difference
hetween the frequencies
observed is equal to the
pargentage of ditference
between the capacitors.

While the value of
capacitance neasured with
the 555 1C is not as ac-
curate as a commercial
capacitance meter, it is
more accurate than the
marked value, Capacitance
values obtained by this
methed should be accurate
encugh tor calibrating
homemade capacitance
meters. The method also
offers a quick and easy
method for selesting
matched capacitors when
used with a frequency
counter.—Harold C.
Anderson, N@BX, 737 Forest
Dale Rd, New Brighton, MN
85112
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EXGEPT AS INDICATED, DESIMAL
VALUES OF CAPACITANGE ARE
IN MICROFARADS ({ u¥ ); OTHERS
ARE IN PICOFARADS { pF OB uxt );
RESISTANCES ARE IN OHMS; k= 1000

RB
AN
174k Y+
c4 c3
|— |
I H
RS

MC3403

Ci-C8
{ SEE TEXT)

Fig 2—8chematic E.llagram of the four-pole complementary Butterworth filters,

im— EIGHT-POLE LP/HP FILTER MODULE m-‘]
1AETER piee
B

Fig 3—Full-size circuit-board etching pattern, shown from the foil side. Black areas represent

unetched copper.

that of the other. Using Eqgs. 1 and 2, this
ratio can be expressed as

R = Py/P| = (f/f)2 (Eq 4)
which, when converted to decibels (dB),
becomes
R = 20n logq (f/f) dB {Eq 5
Consequently, complementary Butter-
worth filters provide a ratio of channel
outputs with a constant slope of 20n dB per
decade, or 6n dB per octave, across the en-
tire audio spectrum. This characteristic
causes the perceived origin of a tone to vary
smoothly, at a rather uniform rate, from
one direction to the other as the pitch of the
tone is varied. When f = £, the two chan-
nel outputs are equal, R = 1 (0 dB), and

the tone seems to originate in front of you.

Complementary Butterworth filters also
provide a difference in phase at their
outputs, which is fixed at %0n degrees. For
you to perceive a distinct direction, it is
essential that the two channel outputs be in
phase, which is achieved when n is a multi-
ple of four.

Experiments show that when the cutoff
frequency is f. = 900 Hz, voice signals
appear to criginate directly in front of you;
and that n = 4 is the best choice for voice
reception. The ratio of channel outputs
varies at a rate of 24 dB per octave
(Eq 5). This is low enough so that the
various frequency components in the voice
signal create the impression that the voice
is directly in front of you and it is high
enough io render the broadband noise in a
panorama. In a typical SSB bandwidth of
2.4 kHz, the noise and interference at the

y
W= JuMPER ¥I v+ M

CRinoes gd e

o f o VTN

Fig 4—Parts-placement diagram for tha four-pole
complementary Butterwarth filters.

band edges are 38 dB stronger in one chan-
nel than in the other, and seem to originate
far to the left and right of the listener.

In receiving Morse code, many operators
favor a frequency near 600 Hz. A cutoff fre-
quency of [, = 600 Hz is a good choice. In
a typical CW bandwidth of 500 Hz, and
with n = 4, noise and interference at the
band edges are 14 dB stronger in one chan-
nel than in the other. Under these condi-
tions, most signals appear to originate in
front of you or moderately to the left or
right. The Morse code operator will henefit
from the use of eight-poie filters, particular-
Iy when using bandwidths of 250 Hz or less.
With n = B, the listener perceives signals
within a crowded 500-Hz passband as a wide
panorama, but senses only a moderate, but
useful, panorama when the bandwidth is
reduced to 250 Hz.

Four-Pole Filters

Fig 2 shows a circuit diagram for a pair
of four-pole complementary Butterworth
filters. The voltages V;, Vi and Vi refer to
the input signal, the low-pass filtered out-
put, and the high-pass filtered output,
respectively. The supply voltages, V+ and
V-, can range between =6 and + 15 volts,
and the quiescent current is nominally
3 mA. I use the MC3403 quad op amp
because I've found it to be totally free of
crossover distortion. The 1.M324 and
MC4741 are readily available, inexpensive
and interchangeable. Using 0.01-uF
capacitors will provide f, = 900 Hz for use
with voice; (.015-4F capacitors will provide
f, = 600 Hz for use with Morse code.

The precise value of the capacitors is not
important, but it is important that all eight
be matched closely. If a capacitance meter
is not available, an easy alternative is to
build a simple astable multivibrator, using
a 555 timing circuit and note the frequency
of oscillation as various capacitors are con-
nected (see accompanying sidebar).
Polyester film capacitors, with a 10%
tolerance, are inexpensive when purchased
in lots of 100; and one such lot will vield
several sets of eight closely matched
capacitors. Fig 2 shows two sets of resistor
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GAPAGITANGCE ARE (N MICROFARALS ( oF ),
OTHERS ARE IN PICGEARADS ( oF OR psf |,
RESISTANCES ARE IN OHMS; k= 1000

- MC 5403

4
""“”4_‘ (_—_’T;;—_‘-l i

EACEF] AS INDICATED, DECIMAL VALUES OF

Ci-G8 = 0022

Fig 5—8chematic diagram of the eight-pole low-pass Butterworth filter.

R8
MC 3403
AA

2.4k v+

EXCEPT AS INDICATED, DECIMAL VALUES OF
CAPACITANCE AHE IN MICROFARADS ( aF ),
OTHERS ARE IN PICOFARADS [ pF OR spf );
RESISTANCES ARE IN OHMS; k=1000

Fig 6—Schematic diagram ot the eighi-pole high-pass Butterworth filter.

W = JUMPER

W = JUMPER

Fig 7—Parts-piacement diagram for the
elght-pole low-pass Butterworth filter.

values; those for resistors with a 1%
tolerance, and those {in parentheses) for
resistors with a % tolerance. These four-
pole filters will work well using components
with 3% tolerances, but the use of com-
ponents with a closer talerance will ensure
a more accurate matching of the gain and
phase of the two channel outputs.

Fig 3 shows a pattern for etching a cir-
cuit board for these filters, and Fig 4 shows
the parts placement. The hole spacing will

18 o5T=

Fig 8—Parts-placement diagram for the
glght-pole high-pass Butterworth tilter,

accommodate the [00-V polyester film
capacitors and either 1/8-W, 1% resistors,
or 1/4-W, 5% resistors. The input to the
filter, V;, can be taken from the receiver
audio jack for ¢ither headphones or a
remote speaker. The filter outputs, V, and
Vy, should be capacitively coupled to
gither high-impedance stereo headphones (at
least 100 ohms), or to & stereo power
amplifier and loudspeakers. Use large
coupling capacitors, such as 47 pF, to ensure

phase matching of the two channels at lower
audio freguencies.

Eight-Pole Filters

Eight-pole filters provide a wider
spreading of the signals, which is preferable
for Morse code. Figs 5 and 6 show circuit
diagrams of complementary low- and high-
pass Butterworth filters. Resistors of 1%
tolerance should be used in the construction
of these filters, and all 16 capacitors, as a
group, should be matched to within 1%s.
Two circuit boards, in accordance with
Fig 3, are required: one for the low-pass
filter, and one for the high-pass filter. The
circuit boards have extra pads to accom-
modate either a resistor or a capacitor in cer-
tain positions, depending on which circuit
is being built. Figs 7 and 8 show parts place-
ment for the low- and high-pass filters,
respectively.

Attennators

The four-pole filters have a gain of about
% dB, while the eight-pole filters have a gain
of about 17 dB. To maintain a constant
spund level as the filters are switched in and
out, each channe! should have a gain of
3 dB. Consequently, the four-pole filter out-
put should be attenuated by about 5 dB, and
the eight-pole filter should be attenuated by
about 14 dB. Fig 9 shows a circuit for ap-



]

R13
0.5k
larar

propriate attenuators, with resistance values.
The parenthetical values for the four-pole
filter are for 5% resistors. A single IC will

v+

1/g MC3403

QUTPUT

FOUR - POLE
VOICE / CODE (-548)

Rt = 12,100 11 (18,600}
R2- 6,850 (10,000

EIGHT ~POLE
CODE {~-14 dB)

RI=12,100 0
R2= 2,490 N

reverse the direction of the panorama. Users
with a frequency-selective hearing loss might
prefer one position over the other. An
§.2-ohm resistor is included to terminate the
receiver audio output stage,

When loudspeakers are used, they must
be properly phased, as is the case with any
high-fidelity stereo system, and identical
speakers should be used to ensure the proper
balance between channels.

Miscellaneous

The use of this technigue is protected by
{1.5. Patent No. 4,434,508, with the author
as inventor and American Systems Corpora-
tion as assignee. Amateur Radio operators
are encouraged to build these circuits for
their own use, but manufacturers are cau-
tioned that all rights under the patent code
will be enforced. [It should be noted that

Fig 9—Schematic diagram of attenuators.

accommodate up to four attenuators, and
you can obtain the appropriate pin numbers
from Figs 2, 5 or 6. Attenuators should be
used—they are easily built and inexpensive,
and permit the inherent wide dynamic range
of the filters to be used to better advantage.

Refinements

Fig 10 shows an implementation of this
audio-processing technique, together with
some embellishments. The four-pole filters
with f, = 900 Hz, or the eight-pole filters
with £, = 600 Hz, can be selected by switch
81 for voice or code reception, while the
filters can be included or hvpassed with
switch S2. The low- or high-frequency chan-
nels can be interchanged with switch 33 to

this article and patent describe a technique
where the number of poles, (n), is a multiple
of four, This approach maintains the out-
puts in phase. A parallel, independent
development occurred in approximately the
same time frame at ARRL HQ, resulting in
a design using three-pole Buiterworth filters.
This project was reported and published in
The 198! Radio Amateur’s Haendbook,
pp 8-50 to 8-52. This ARRL development
is in the public domain.—Ed.}

Circuit boards and limited quantities of
resistors and capacitors are available from
the author and American Systems Corpora-
tion. For price and other information, con-
tact them at: 7535 Little River Tpke,
Annandale, VA 22003, .
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Gaining on the Decibel

Part 1: Would you say the bel, like the henry and the farad, is a
unit of measure? If you answered yes (or if you answered no),
you must read this article.

By H. Paul Shuch, NBTX

ARRL Contributing Editor
14808 Sandy La, San Jose, CA. 95124

today, he'd be turning over in his grave.

And not only because we hams are
forever taking his name in vain. After all,
how would you feel if your life’s work went
largely ignored for over a hundred years,
and instead you achieved fame for
something which happened almost
accidentally?

I am referring, of course, to this business
of the telephone. Professor Bell, it seems,
was first and foremost a teacher of the
deal. His greatest gift was training other
teachers in helping the hearing impaired to
function in a society of sounds. In fact,
vears after his now-famous invention, he
told family members that it was really for
his work with the deaf that he wanted to
be remembered. Things seldom work out
according to plan.

How exactly did the telephone come
about? It’s evident that Bell was trying to
develop a device to amplify human speech.
In a sense, he succeeded. Although Dr. Lee
DeForest’s audion tube (circa 1907) is most
likely the first all-electronic amplifier, “‘the
carbon microphone of telephony is an elec-
tromechanical amplifier, whose electrical
power output c¢an be a thousand times
greater than jts mechanical voice-power
input.’™!

Dr. Bell realized that the human ear, like
the “guess meter'’ of vour favorite short-
wave receiver, responds logarithmically to
its input stimulus. And this logarithmic
relationship, quantified by Bell and other
earty acoustical experimenters, has given us
our standard tool for describing the
behavior of nearly all electronic com-
munications systems.

| f Alexander Graham Bell were alive

Reviewing Logarithms
The logarithm of a number s simply the

'Notes appear on page 22.

20 {11 23

power to which a specific base (or radix)
must be raised to equal that number. The
two most familiar bases are ten (the base
of so-called common logarithms), and e,
which represents the base of the Napierian,
or natural, system of logarithms.? in this
paper, with but a single exception (which
1 will clearly identify), we will be dealing
exclusively with the radix 10. For example,
since the number 1000 can be expressed as
the radix 10 raised to the power three
(103, we can say that the common
logarithm of 1000 is 3, Simple, isn’t it?

One advantage of logarithms is that they
reduce rather cumbersome numbers to
manageable proportions. Another is that
their use reduces multiplication and divi-
sion problems (always a challenge for me)
to simple addition and subtraction (which
even I can handle). But logarithmic
response, be it of the ear or the calibrated
meter, means that a large chaage in the ap-
plied stimulus results in a significantly
smaller change in the output parameter, or
response.

Because the ear responds logarithmically
to applied acoustical power, a logarithmic
unit, the bel {after Alexander Graham), can
be used to express changes in power, or
power ratios. Mathematically,
bel = logo (Ap) {Eq 1)
where

logyg represents the common (base 10}

logarithm

(Ap) represents a given power ratio

I must emphasize this is the only
meaningful definition of the bel, and any
attempt to apply the term to anything other
than power ratios will get you into trouble.
A recent article by Gruchalla did an ex-
cellent job of clarifying the reasons for such
rigid standardization.® | won’t repeat that
presentation here, but highly recommend
Cruchalla's paper to anyone interested in

applying what comes next, the decibel. Go
read it now!

Introducing the Decibel

Done reading? Good. Now the bel, like
the farad, the henry, the ampere and the
watt, is a basic unit of respectable
magnitude, one which we might care to
subdivide. The Greek alphabet provides us
with ample prefixes to indicate subdivision
of a quantity, and we can apply these to
the bel to increase our resolution without
going too far to the right of the decimal
point. The millibel (mB), microbel (uB),
nanobel (nB), picobel (pB), femtobel (fB)
and tacobel (1B) are all viable designations
for thousandth, millionth, billionth,
trillionth, quadrillionth of a bel, and
lunchtime, respectively.

Of course, you might argue that millibel
sings on the Grand Ole Opry, and a
microbel relays many multiplexed
telephone signals at extremely short
wavelength. Fig I depicts a typical ul3 relay
station.

The most convenient subdivision of the
bel for our purposes, one that affords us
ample resolution for electronic applica-
tions, is simply the 10th of a bel. The Greek
prefix for 10th is deci, hence the unit
decibei, or dB.

Since there are 10 decibels in each bel,
we can expand Eqg l:

{number of dB) = 10 x {(oumber of bels)
or
dB = 10 x {login Ap) {Eg 2)

which is the fundamental, and only valid,
definition of the decibel. Easy as falling off
a log!

Capitalization

Ever notice how we abbreviate
everything in electronics and that there are



only 26 letters in the alphabet? Fortunate-
ly, the Greek alphabet affords us a few
more characters, but sooner or later we're
bound to run out of unique literals with
which to define a quantity unambiguously.
One way out of the dilemma is through the
use 0f capitalization, For example, what’s
the difference between an mB and an MB?
The former obviously represents millibel
{lower case m), & very small unit. MB, on
the other hand, starting with a capital M,
most likely stands for Ma Bell, a very large
unit to be sure, which is why the govern-
ment had to break it up.*

Capitalization standards are no less
important when we get to the decibel. The
abbreviation for bel, being derived from a
proper noun, should of course be
capitalized. And remember that deci, a
tenth, is a smaell prefix and thus should be
written lower case, That gives us dB, but
certainly not DB (which would mean
Decabel, 10 bels, which differs from what
we intend by a factor of only a hundred).
And most emphatically not Db, which
stands for Dumbbel!

The Voltage Decibel

This next problem will be solved using
Ohm’s law, s0 you might want to go back
and review first. Ready?

Consider an efectromotive force (voltage)
applied across a fixed and unchanging
resistance. If the applied poten-
tial is increased by, say, a fac-

we can combine the two above equations.
Thus

Ap = Av X Av = AW? (Eq 3}
or
Ap = Ai % Ai = A2 (Eq 4)

These relationships hold only if Av and
Alj are equal. And when does that occur?
Only in a constant-impedance system.

You may have seen in textbooks an equa-
tion that looks something like this:

dB = 20 lOgm (AV]

Perhaps, from the preceding discussion,
you can guess where it came from. In
a constant-impedance, or matched-
impedance situation, since Ap = Av2, you
couid combine Egs 2 and 4, thus:

dB = {0 logy (Av)2

This can be simplified by recalling that
a logarithm is simply an exponent.
Therefore

log (AX) = x log (A)

By moving the exponent out front, we
get

dB = 2 % 10 10g10 (Av)
which becomes
dB = 20 logm (AV}

Please notice that the foregoing works
only when impedances are constant and is
a derivation, not a definition, of dB.

Introducing the Neper

We have established that when im-
pedance is constant, voltage ratio and cur-
rent ratio are equal. We now come to the
exception I mentioned earlier, in which we
will be dealing with logarithms to a base
other than 10.

. The Neper (a misspelling of Napier) is
a convenient way of expressing voltage or
current ratios logarithmically. It is
defined as

N = log. (Av) (Eq 5
or
N = log, (Ai) (Eq 6)

There are two noteworthy points in these
relationships. One is that, unlike the bei,
the Neper is based on natural, or
Napierian, logarithms, which certainly
seems appropriate. The other is that the
Neper is defined in terms of
either voltage ratio or current

tor of two, what change, if any,
will oceur to the resulting kinetic
energy, or current? If you said
the current will double, give
vourself an A for the day.

Now the hard part, What
change, if any, occurred to the
total power dissipated in our
resistor? Since potential energy
(measured in volts) and kinetic
energy (measured in amperes)
hoth doubléd, and since power
is the product of potential and
kinetic energy, power gain was
the product of voltage gain and
current gain, or four.

In our example, the voltage
gain and current gain were the
samne. This occurs only in fixed-
resistance {or more generally,
fixed-impedance) cases. But
when (and only when) the im-
pedance across which we are
measuring is constant, we can
develop the following
relationships:

Ap = Av x Aj
where Ap, Av and Ai represent

power, voltage and current
ratios (or gains), respectively.

ratio. Obviously, this makes
sense only if the two ratios are
the same, and that happens on-
ly when impedance is constant.
So a significant constraint on
Nepers is that there are indeed
both “‘voltage’” Nepers and
“current” Nepers, but they bear
a meaningful relationship one to
the other onfy in an impedance-
matched system, The dB, on the
ather hand, is defined only for
an impedance-matched system!

Now that we have two
logarithmic units to choose
from, we can establish some
operating guidelines. Whean
dealing with voltage ratios or
current ratios, use the Neper
when a logarithmic unit is re-
quired. 1f it is power ratio
vou’re interested in, use the
decibel. And in either case, app-
ly the units across a fixed and
constant impedance. These con-
straints will prevent the confu-
sion which often results from
trying to use power Nepers, or
voltage dB.

What’s Wrong with Voltage
Decibels?

Now, since in our. special case =

Fig 1—Antenna tower, the most visible element of a 4B relay
station (see text).

Av o= Aj

Is there something wrong
with using voltage dB? Plenty.
It tends to imply that the dB
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numbers for power and voltage are
somehow different (they use different
equations, don’t they?). And that, in turn,
leads to the most common mistakes people
make with dB, the ones Gruchalla relates.
See note 3.

Let’s consider our previous example, in
which we doubled the potential energy
applied across a fixed resistance. By
squaring the quantity (twice the voltage)
and multiplying its common logarithm by
10, we find that doubling voltage results in
a gain of 6 dB. You will recail that the
current also doubled, so we can square the
guantity (twice the current), take 10 times
its log, and conclude that doubling current
results in a gain of 6 dB.

‘The problem starts when we try to com-
pute power gain. Power gain is clearly
voltage gain times current gain, and didn’t
we say that you can multiply two numbers
by adding their logarithms? Well, 6 dB plus
6 dB (related to the log of voltage gain and
current gain, respectively, remember?)
implies a power gain of ... 12 dB!

The fallacy in this is that there is no such
thing as *‘voltage dB" or *‘current dB.”
The decibel is a logarithmic expression of
power ratio onfy, The two 6-dB figures we
got, by squaring voltage ratio and current
ratio, are both actually power gains
{because that, by definition, is what
decibels are).

Back in the early days of my career, I lost
a consulting job over that one. My client
had characterized a filter 1 was going to in-
corporate into a receiver 1 was designing,
and my task was to design in enough gain
to overcome its insertion loss. Recalling the
different “dB formulas’ 1 had been taught
in school, I asked my employer, ‘‘Is that
8 dB voltage or 8 dB power loss?"” He
Jdidn’t renew my contract, and 1 knew then

Strays

I woutid like to get in touch with...

[J anyone with information or suggestions
to help me convert a Drake L4B linear
amplifier for operation on the 160-m band,
James Garis, W9SKO, 824 Henrietta 5t,
Pekin, IL 61554,

{1 anyone with a manual/full-size
schematic for a Hallicrafter SX-42 receiver.

22 05w

that someday [’d have to write this article.

Absolute vs Relative Power

Since dB expresses a power ratio, or
change in power, it is a relative measure.
But if we use dB to compare a particular
power level to a specified reference power,
an absolute measure results. The most
widely accepted standard power levels for
comparison are the milliwatt or, for high-
power transmitter applications, the watt.
A logarithmic expression of any power
level, as it compares to the reference levels
1 milliwatt and 1 watt, would be written in
dBm (decibels compared to a milliwatt) and
dBW (decibels compared to a watt),
respectively.

Inadvertent mixing of **dB”” with
“dBm>’ c¢an produce some interesting
results. For example, you can increase your
transmitter power by a certain number of
dB, or dBm, and either can be correct,
depending on your intentions. Increasing
power 3 dB will double vour output,
whereas increasing power by 3 dBm adds
an additional 2 mifliwatts to your signal,
Are the two equivalent? Only if your
transmitter was putting out 2 milliwatts to
begin with!

Ln this part of the article we have traced
the history of the decibel, or dB, and in-
troduced some standards for its proper use.
In Part 2, we will explore a number of ap-
plications of the dB to e¢lectronic com-
munications in general, and ham radio in
particular. Until then, 1 invite you to reflect
on the advice of Jjohn Donne, ‘... and
therefore never send to know for whom the
het tolls; it tolls for Power.”

Notes

Dr. Robert A. Chipman, fransmission Lines
(New York: McGraw-Hill Book Go, 1968), p 5.

Will George, W4LHJ, 1731 Country Club
br, Tullahoma, TN 37388,

[J any hams interested in tuning into the
AACS Alumni Net, which meets at 22007,
Bridays on 14,287, Jules Wenglare, W6YO,
1416 7th Ave, Delano, CA 93215, tel
805-725-8707.

i1 other Amateur Radio real-cstate brokers
who have had experience in dealing with
antenna location restrictions. Bob
Crockett, WILF, 2 Ripley La, Weston,
MaA 02193,

("1 anyone with information on the Clegg
Fn 28, Tom Popovic, KIIR, (008

*pfter John Napier, Laird of Merchinston, the
Scottish mathematician who published the first
system of logarithms in 1614,

*Michael Gruchalla, “Defining the Decibel,”
Ham Radfo, Feb 1985, p 51.

sSmall letter, small unit seems to work for
everything except kilo, which for some
unknown reason is properly abbreviated with
a lower case K.

An Exira Class ham first licensed in 1961, Pau!
has the distinction of being one of the few
hams in the world to be operational in all 18
ham bands from 1.8 MHz to 10 GHz. His main
interest is microwaves, and his nearly three
dozen articles on circuit design and construc-
tion have appeared extensively in 73, Ham
Radio, Microwaves, Microwave Systems News,
the Radio Handbook and IEEE Transactions
on Microwave Theory and Techniques during
the past 10 years. Paul has operated moon-
hounce, meteor scatter, sporadic E and tropo
scalier, 4s well as all the ham satellites since
(OSCAR 6. He frequently leads his division in
ARRL VHF and UHF contesls.

Paul currently serves on the board of direc-
tors of Profect OSCAR Inc, as an Assistant
Director of the ARRL and as a member of the
League's VHFIUHF Advisory Committes. He
has been a featured technical speaker at
numerous West Coast and Central Statas VHF
Conterences, the (EEE International
Microwave Symposium, WESCON, the first
three Satellite Private Terminal Seminars
and varfous ARRL Division and national
converntions.

Professionally, Paul is an aerospace
engineer and educator. He currently heads the
Microwave Technology program at San Jose
City College and serves as Professor of
Aeronautics af San Jose State University, His
consulting engineering activities have in-
cluded the design of biomedical telemetry
systems, satellite remote sensing equipment
and the world’s first commercial home sateflite
TV receiver.

Paul’s chief nonelectronics interest is
avfation. He Is a commercial pitot and flight
instructor, and was founding chairman of the
Santa Clara County Alrport Commission, He
iz listed in Who's Who in Aviation and
Aerospace, and Who's Who in California.gs

Monroe, McKeesport, PA 15133,

I"1 anyone with information on using the
Macintosh computer on RTTY and
AMTOR. Robert A. Winters, KD7P, 5633
123rd Ave, SE, Snohomish, WA, 98290.

i} anyone with a manual or schematics for
a DuMont 304A oscilloscope or informa-
tion on its filament current regulator.
Arthur Katz, W2NIW, 7804 Haymarket
La, Raleigh, NC 27609.

(7] anvone with a schematic or manual for
4 Bendix TA12 G aircraft transmitter. Dick
Moure, YEILRB, 235 Epworth Ave,
London, ON N&6A ZM2.



» Beginner’s Bench

Four Watts, QSK,
for 24.9 MHz

Here's your chance to try the 24.9-MHz WARC band at minimum
cost. This transmitter is a fine mate for the 24.9-MHz converter
described in April 1985 QST.

By Doug DeMaw, W1FB

ARRL Contributing Editor
PO Box 250, Luther, MI 49656

hat might we expect from the new
W 24.9-MHz band? Well, it has

similar propagation characteristics
to the 10-meter band. It also exhibits some
of the traits of the 15-meter band. Unfor-
tunately, it is affected by sun-spot activity
in a like manner to the other two bands
above and below 24 MHz. Therefore, we
are in a period of propagation ebb, owing
to diminished sunspots.

Low power and reasonable antennas will
do the job on 24.9 MHz as effectively as
on 28 MHz. That is, it is not difficult to
enjoy worldwide communications with less
than 10 watts. With this thought in mind,
plus an affinity toward being miserly when
building a new rig, I designed the transmit-
ter described here. You may build a
duplicate model from scratch, or you have
the option of purchasing a complete kit
from a vendor.!

Circuit Details

The transmitter of Fig 1 features full-
break-in operation (QSK). QOperation re-
quires only a key or keyer, antenna, a 12-
to 14-V, 800-mA (or greater) regulated
power supply (or car battery) and vou, the
operator. There is a terminal to which the
recelver antenna line connects (terminal C
of Fig 1).

Although crystal control is specified, a
VFO can be substituted for Y1, Ql is

'Notes appear on page 26.

operated as a third-overtone oscillator. T1
and T2 are shielded transformers with
tuned primary windings. They are arranged
to provide an impedance transformation
between the collectors and bases of the
related transistors. This helps to ensure
maximum RF-power transfer. The tuned
transformers reject most of the unwanted
harmonic energy before it reaches the
driver and PA stages. You may substitute
toroidal transformers and trimmer
capacitors at T1 and T2 if vou so desire.

Q3 serves as a broadband, class-A linear
amplifier. It is the driver for the MRF475
power amplifier, Q4, which operates class
C for maximum efficiency. A 7-section
low-pass filter (FL1) is used as the output
network to attenuate harmonic energy. The
constants for FL1 were taken from The
ARRL Handbook (see filter tables in the
transmitting chapter). The power output
from this transmitter is 4 watts into a
50-ohm load with an operating voltage of
12, and key-down current of 800 mA.
TR Switching

Q5 and Q6 of Fig 1 provide de switching
that enables the circuit to be classified as
QSK. Q35 is a PNP keying switch that
operates Q1 and Q2 for CW use. When the
key is closed, Q5 triggers NPN transistor
Qé into the ON state, thereby shorting the
receiver-antenna line (C) to ground during
the transmit period. This prevents damage
ta the front end of the receiver or converter
used with the transmitter. A similar
technique was used by Wes Hayward

(WT7ZOI) to provide QSK operation: He
used two reverse-connected 1N914 diodes
as the shorting element during transmit.
The measured RMS RF voltage on the
receive-antenna line (key down) is approxi-
mately 0.4 with a 50-ohm termination. if
diodes are used instead of Q6, the RMS
voltage will be on the order of 0.7, key
down.

(14 and L4 have a reactance of roughly
400 ohms. They serve as a series-tuned cir-
cuit to minimize loss of signal to the
receiver during the receive period. FL1I
serves as a filter ahead of the receiver, since
the station antenna is attached to the
output of FL1. Some insertion loss is
present, but attenuation of the received
signals is not significant.

S1 can be added to allow zero beating.
It removes operating voltage from 3,
which helps lessen receiver overloading
when you want to spot your transmitter
signal. D2 is used as a dc gate to prevent
the +12 V from reaching Q3, Q6 and the
accessory terminal (1). The diode allows
current to flow from Q3 to Q1 and Q2 (key
down), but blocks the flow of current when
S1 is set for the spoT function.

82 can be added for tune-up or Trans-
match adjustments, If vour key or keyer
has a HOLD function, you may eliminate
s2.

Keyv-down dc voltages have been noted
at various points in the circuit of Fig 1.
These have been added to aid in
troubleshooting. The measurements were
made with a Simpson 260 VOM, A [-mH
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Fig 1—Schematic diagram of the 24.9-MHz transmitter. Capacitors are disc ceramic unless otherwise noted. Polarized capacitors are tantalum or
sloctrolytic types. Resistors are ¥. or %W carbon composition units. Numbers inside circles indicate key-down de voltages. Numbared
components not appearing below are identified numerically for PC-board layout purposes anly.

D1—8-V, 400-mW Zener diode.
D2---50 PRV, 1 A.
L1, L3—0.2688-xH inductor. Use 8 turns of
no 24 enam wire an an Amidon Assoc T50-6
toroid core...
L2-=0.5-uH inductor. Use 13 turns of
no 24 enam wire on a T50-8 toroid core.
L4—i4 and G14 have reactances of 400 ohms,
L4 is a 2.27-zH Inductor, Use 24 tums
of 26 enam wirg on T50-8 toroid core.
RFC1—Use & turns of no 22 enam wire on an
Amidon Assoc FT-37-43 ferrite toroid

RF choke was used between the positive
lead of the YOM and the test point
measured. This prevents unwanted RF
energy from reaching the instrument and

24 05T

{# = 900).

T1, T2—Primary inductance Is 0.38 pH. Use
& turns of no 26 enam wire on bobbin of
Amldon Assoc L57-6 shielded transformer
unit. Secondary has 4 turns of same wire.

T3—Broadband transformer. Primary contains
10 turns of no 24 enam wire on an FT-50-43
ferrite toroid. Use 2 tums of same wire for
secondary. Spread secondary over all of
primary,

‘T4—Broadband transformer. Primary has
7 turns of no 24 enam wire on stacked

causing false readings. These voltages may
vary slightly in accordance with the beta of
the transistors used in your circuit. The
RMS output voltage measured from (A} to

{two) FT-50-43 ferrite toroid cores. Use
10 turns of same wire for secondary.
¥1—OQvertone crystal, 30-pF load capacitance,
HC-&/U holder. International Crystal Mfg Co
type GP, and plastic PC-board mount holder.
Choose frequency for favored pertion of
the band. Do not attempt 12-m operation
with a 12.450-MHz fundamental crystal.
Substantial fundamental energy will appear
in the transmitter output if Q1 Is used
as an oscillator/doubler.

ground across 50 ohms was 14. This in-
dicates about 4 W of output power:
Operating voltage was 12, My RMS
measurements were made with a Hewlett-
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Packard VTVM and RF probe that is rated
to 900 MHz., However, an ordinary VTVM
and homemade RF probe (see The ARRL
Handbook) will work equally well.

Regulated voltage is ensured for Q1 by
the addition of Zener diode D1; it sets the
voltage level at +8. The lower oscillator-
operating voltage helps to ensure frequency
stability of Y1 by limiting the crystal
current.

Parasitic suppression is aided by using
R4, R9, Cl0 and C13. These cormponents
act as low reactances at VHF, but have little
effect on circuit operation at 24.9 MHz.

Checkout and Operation

Our first assignment after completing the
assembly is to give the PC board (non-

component side) a thorough visual inspec-.

tion to make certain we have no unsoldered
joints or unwanted circuit bridges between
unrelated PC-board foils. A magnifying
glass is ideal for this step in the checkout.
Make certain that all transistors are
mounted correctly on the circuit board.

Fig 2 indicates the placement of the tran- .

sistor case tabs when the transistors are
viewed from their tops.

Connect your power supply to the rig.
Attach a 50-ohm load to (A). Place 81 in
the SPOT position and switch S2 to oFF.
Tune your receiver to the transmitter fre-
quency. If a signal is heard, adjust Tt and
T2 for maximum S-meter deflection. The
transformer tuning will be broad, so don’t
be alarmed if the change in meter reading
is small.

Place 81 in the opr position and close
52 (TUNE). Measure the power output by
means of an RF power meter, VTVM and
RF probe, or oscilloscope with a 30-MHz
or greater bandwidth.

If all systems are ““go,”” key the transmit-

ter and listen to the note in your receiver:
The keying should be chirpless. If chirp is
heard, adjust T1 for minimum chirp.
Should this not resolve the problem, experi-
ment with the value of feedback capacitor
C1 until a clean CW note is heard. I tried
three available crystals at Y1, and in all in-
stances a good CW note resulted.

I purposeiy made the CW shaping a bit
“hard.” [ have found this useful when
operating at QRP levels. The shaping may
be “‘softened’’ by changing the value of
C23 (Fig [). Start with a value of 1 uF. This
will round off the trailing edge of the wave
form. Increasing the capacitance of C24
will also affect the shaping.

Summary Rémarks

The Motorola MRF475 may be difficult
to locate. Other transistors of the same
general specifications may be used at Q4,
A 28C2092 works well as a direct substitute
and is available by mail,?

A scale template for the double-sided PC
board is provided in Fig 3; parts placement
is indicated in Fig 2,

There is no reason why this general cir-
cuit can’t be modified for other amateur
bands in the HF spectrum, All that needs
to be changed are 1, the collector tuned
cireuits of Q1 and Q2, the constants of FL1
(see The ARRL Handbook), Cl14 and L4,
Of course, Y1 must be chosen for the
desired operating frequency.

VFO design data are contained in The
ARRL Handbook and the ARRL book,
Sefid State Design for the Radio Amateur
{out of print}. I suggest that the VFQ be
operated at half frequency (12.45 MHz) to
reduce the potential of chirp when the
transmitter is keyed. A doubler stage
{preferably a push-push doubler) should be
used to raise the VFO output frequency to

KEY (D)

+ 12V (3

TO HGYR ANT (C)

W = JUMPER

Fig 2—Parts-placement guide for the 24-MHz transmitter PC board, as viewed from the component side of the board, R23 is mounted below the

board on the appropriate solder pads.
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PO. BOX 9589

PG board.

GIRCGUIT BOARD BPEGIALISTE
PUEBLO, COLO.

Fig 3—Scale template of the transmitter PC board as viewed from the etched side. Board is double sided, with
the foil on the compenent serving as a ground plane. Connect etched ground foils to ground plane conductor at
several points by means of component pigtails that pass through the board. Solder pigtails on both sides of tha

— o —

{ 25:.4 mm}

the 24-MHz band. VFO output should be
approximately 2- to 3-V RMS across a
500-ohm load.

Even during mediocre propagation con-
ditions I have found 24 MHz to be an in-
teresting band. During 1984, [ made
numerous tests on the band with others

New Products

OKI INTRODUCES HIGH-SPEED
VERSION OF 256K x 1L DRAM

i1 A high-speed version of its standard
256K dynamic random-access memory IC
is now available from Oki Semiconductor.
Rated for a maximum access time of (20
nanoseconds, the new MSM41256-12is a
fully decoded, page-mode-type DRAM
organized into 262,144 one-bit words. By
multiplexing the row and column address
inputs, the manufacturer has been able to
house the chip in a standard 16-pin DIP
package.

Power consumption is only 385 mW
when the device is active and less than
28 mW in the standby mode., The device
operates from a single 5-V supply with
-+ [0% tolerance. All inputs are TTL com-
patible and represent low-capacitance loads,
There are on-chip latches for addresses and
data in, and an on-chip substrate bias
generator is provided for high-performance
operation. Clock timing requirements are
not critical. A proprietary chip coating
material protects the device against soft

26 o57T=

while using an experimental license
(KM2XQV) granted by the FCC. Many
more QS0s were made under my amateur
call after the 12-m band became available
to us on June 21, 1985, Certainly, under
skip conditions vou should have a lot of fun
with this little 4-watter! | hope to meet you

errors caused by alpha particles.

For more information, contact Oki Semi-
conductor, 650 North Mary Ave,
Sunnyvale, CA 94086, tel 408-720-1900.
—Bruce O, Williams, WAGIVC

NEW ACCESSORIES FOR THE
KENWOOD TH-SERIES HAND-HELD
TRANSCEIVERS

[7) An extra-life battery pack and an ac-
operated quick charger for the Kenwood
TH-series pocket transceivers are available.
The PB-21H is an extra-life 500-mAH NiCd
hattery pack measuring just 0.5 inch more
that the standard PB-21 NiCd batterv pack
(180 mAH). The unit weighs just 6.5 ounces.

The BC-6 is an ac-operated, two-pack
quick charger that can double as a dc power
source for the TH-series radios. The BC-6
can fully charge the PB-21 or the PB-21H
in just one hour. The charger comes ¢com-
plete with an adapter cable to allow opera-
tion of your hand-heid radio while the
battery packs are charging.

For more information, contact your
authorized Trio-Kenwood dealer or Trio-
Kenwood Communications, 1011 West
Walnut $t, PO Box 7065, Compton, CA
90224, tel 213-639-9000.—Bruce O.
Williams, WASIVC

on the new band.

Notes

'"Chuck Heood, Circuit Board Specialists, PO Box
969, Pueble, CO 81002, tel 303-542-5083, PC
hoards or complete kits available,

‘State Street Sales, PO Box 249, Luther, Ml 49656,
Transistor available for $3. Inciude SASE with
order. HEET]

Next Month in QST

If you've gotten your feet wet on
902 MHz with the receiving converter
and anienna from October QST, you'll
want to delve into the companion CW
transmiiter, coming your way in March.
Also in the issue you'll be able to
“gain" on your understanding of the
decibel.

On the antenna front, you’ll learn
how to build: {1) a portable RF source
that can help you make SWR adjust-
ments at the antenna site quickly and
easily, {(2) a fruly broadband antenna
for 8075 meters and (3) a 160-meter
sloper that’s just the ticket for a city-
sized lot.

In addition, there’ll be a report on
one club’s experience in giving
amateur exams, with tips on how yours
can do its share to help local hams
upgrade. All this, and the columns and
features that make QST unique among
Amateur Radio publications, in the
March 1986 issus.



The UNKEMO (UNiversal
KEyer MOdule)

This change doesn't really modify your keyer. It just makes it better!

By George Murphy, VE3ERP

Box 758, 275 Victoria St, E
Allison, ON LOM 1A0

f you have a keyer or two and a rig
or two, and either of your keyers
(or two) sometimes won't work with
either of your rigs or two, then read on.
I like to use a lot of rigs—my rigs, my
friend’s rigs, Field Day rigs, DXpedition
rigs, your rig or any other rig I can get my
hands on. [ work all of them with one of

my favorite battery-operated kevers. In the
heat of brass pounding, 1 sometimes
hooked up my keyer to a rig the wrong way
and blew a transistor in the rig. Other
times, I would forget to turn the keyer off,
and the battery would die a dishonorable
death overnight. In addition, I didn’t like
the 5-90 WPM speed control on my

keyer—too ““tiddley’” —tao hard to set it
to the spot I wanted.

UNKEMO Solves the Problems

The UNKEMO takes technology back a
few years by stuffiug a keying relay into the
output circuit of the keyer so that the keyer
doesn’t care if the transmitter has positive,
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Fig 1—Schematic diagram of the UNiversal KEyer MOdification. Part numbers in parentheses are Radio Shack.

D1-D4 incl—1N914 silicon diode {276-1620).

DS1—Red LED (276-041).

KA—DPDT, 16-pin DIP, 12-V relay {275-213).

K2—SPDT 5V reed relay (275-232).

Q1,Q3—General-purpose PNP transistor,

2N3906, 2N2907, etc.

Q2—TIP 31 NPN transistor.
U1--7555 or 555 timer.
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Fig 2—Dual-range spead control contigurations.

negative, grid-block or interrupted-spark
keving. That’s about as universal as you
can get, and it works with any rig!

Some hams, without batting an eye, will
spend a couple of grand on a rig, and then
complain mightily about the cost of bat-
teries at a buck or two. I am one of that
group, so I built a SOX (sort of VOX} into
the UNKEMO. The keyer turns on the in-
stant you touch the paddle and stays turned
on as long as you are batting out CW.
When you stop keying for a bit, the SOX
quits and turns off vour keyer.

With all this taken care of, ! ended up
with an on-off switch in the keyer that
wasn’t doing anything because the
UUNKEMO now turns the keyer on and off,
! can’t stand to see a switch not doing
anything, so [ used it to make a dual-range
speed control.

The Circuit

See Fig 1, The first touch of the paddle
turns on (}1, starting timer U1, which turns
on 2. Q2 turns on the keyer and activates
and holds relay K1 energized. At the same
time, Q2 latches Ul through D1, because
K1 has turned Q1 off. (4 is the negative-
keved output transistor, or similar device,
in your kever. (4 activates the keying relay
%2 and also turns on 3 each time a dot
or a dash is sent, causing Q3 to con-
tinuously discharge timing capacitor €2
and prevent the timer from getting up
steam. When you stop keving, Q3 stays off,
2 finally gets a chance to charge up, and
after a delay set by R3, Ul shuts oft Q2
turning everything off.

I used a 7555 timer 1C, If you can’t find
a 7555, you can use a 533 timer, which has
the same pinout configuration as the 75353
and can be directly substituted. The stand-
by current of the UNKEMOQ is about 9 mA
with the 335, but it 15 only about 0.19 mA
using the 7535. At this rate, a small 8-V
battery will last a long time (Table 1).

Just about any general-purpose silicon
transistor can be used for Q1 and Q3, but
)2 should be a little heftier. | originally
used a flea-market special for Q2, but it got
guite warm, so | replaced it with a TIP 31

28 05T

before the fireworks started.

if your keyer doesn’t have a pilot light,
vou can add an LED, DS1, and mount it
on the front panel of your keyer. It is on
only while vou are keying, so it won’t put
too much of a strain on vour battery.

Dual-Range Speed Control

Since you don't need the on-off switch
any more, you can have some fun with Mr.
Kirchhoff’s Second Law, using it to con-
vert vour speed control to a dual-range job.
Your speed control probably looks
something like R, in Fig 2A, and functions
as shown in the second column of Table 2.
To make it a dual-range control all you
have to do is add a coupie of resistors to
R, and wire it to SI (the unused on-off
switch) as shown in Fig 2B (S1 closed} and
Fig 2C (81 open}.

According to Mr. Kirchhoft, if R, is the
same value as Ry, and R, is one-hail the
value of Ry, then R, will now function as
shown in the [ast two columns ot Table 2.
You will notice from Table 2 that in rela-
tion to the rotation of Ry, the change in
resistance used to be linear, but now it is
not quite linear, If this doesn’t bother you,

Fig 3--Full-size circuit-board tempiate.

then skip the next paragraph,

Most kevers with a linear-taper speed
control do not have a linear rate of speed
change. 1f a nonlinear-taper control is used,
the speed change rate can be made more
linear, but a standard audio-taper control
doesn’t seem to have the right taper
linearity to do the job. This is probably why
keyer designers stick to linear-taper
controls. This sounds confusing—and it
is—but don’t worry about it. Wiring a
linear-taper controt as described herein pro-
vides a two-stage nonlinear resistance
change that rends to cancel oui the
nonlinearity of the speed rate, producing
a more linear rate of speed change. Ur, to
put it more plainly, no longer is a whole
bunch of speed change crowded into one
end of the dial, with not much speed
change spread out over the remainder. Now
you know why I suggested that you skip
this paragraph.

Construction Notes
i built the whole unit on a tiny circuit

icontinued on page 50)

vbh

Vi

Table 1

Performance Comparison, 7555 Timer vs 555 Timer
i1 ‘(m'bv ;run "delay 1"lr; Vm.'! Vrn

555 0008 0120 0100 136 104

7555 0.00049 0135 0120 136 11.8

124 111 7.2,
12,7 124 By,

Table 2

Speed-control Characteristics (according to Mr. Kirchhotf)

% of Rotation ¥z of Total R

{R,) [Elg 2A) {Fig 2B)
4] 0 0
25 #50 200
&0 50.0 33.3
75 5.0 42.9
100 100.0 50.0

% of Total R

% of Total R
{Flg 2C)
4
50.0
0.0
g29
100.0




Spreadsheets For The Modern

Hamshack

If your computer isn’t busy enough, let it do your ham-shack

record keeping.

By Richard Ward, KCBOH

Wayne State University, Geclogy Dept,
Detroit, M! 48202

have very limited programming

skills, are pretty much forced to use
software written by others, whether or not
it meets our needs. Many of the jobs we
know computers can do well go undone in
our shacks for lack of proper programs,

T hose of us who own computers, but

Enter the Spreadsheet

Although electronic spreadsheets were
originally designed for use in accounting,
they are now widely used for technical and
scientific calculations and record keeping.
The commands needed to make your own
templates (as the programs you write with
a spreadsheet are called) can be learned in
a couple of hours. Of course, the more you
experiment with spreadsheels, the more
ideas you will get and the more skill you
will acquire in using them,

When VisiCalc® (the first electronic
spreadsheet) appeared, in 1978, it revolu-
tionized procedures for accounting and
economic planning, and was a major factor
in the rapid acceptance of the personal
computer, More than one observer has sug-
gested that the creators should get a Nobel
prize. After the success of VisiCale, dozens
of other spreadsheet programs were written
and marketed. At least one program is
available for each popular make of
personal computer, and for some makes
there are many programs. This article will
discuss some of the uses for spreadsheet
programs and the factors to consider when
buying one.

Basics

Fundamentally, a spreadsheet consists of
spaces, or cells, arranged in rows and
columns, A typical layout might contain 63
columns, each with 254 cells. The columns
will be identified by letters (A through Z,
AA through AZ, and BA through BK) and
the rows with numbers (1 through 254).
Each cell can accept words, numbers or &
mathematical formula. For example, you
might put numbers in cells Al and A2, and
then instruct cefl A3 to compute and
dispiay their product (A1*A2). If you want

to, you can teil the cell to display the
product only if it is positive (greater than
zero). This is done by adding a built-in logic
command to the formula.
@IF((A1*A2)>0,A1*A2,0) (Eq 1)
This tells the cell, if Al times A2 is greater
than zero, display Al times A2; otherwise,
display zero. The **@ '’ tells the program
to use its built-in “IF" function.
Spreadsheets are capable of extremely

complicated calculations and logical opera-
tions. So far as 1 can tell, the logical and
mathematical functions work essentially the
same in all spreadsheets. Once you have a
formula the way vou want it, vou can
duplicate (replicate) it anywhere else on the
spreadsheet and as many times as you want
it in your template, It will then make that
calculation, without error, every time you
enter new numbers for it to work with. If
vou enter the wrong number, you merely
type the correct one over it.

1 VSWR Records--KCBOH

2 QTH: E. Detroit. MI

A e Bm——— C—- == ~==F—mmm———
4 Antenna: 75-meter dipole

5 Configuration: Inv. V Apex @ 40°

6 Feed line: RG-58

7 Wattmeter: Bird

8 Transceiver: ICOM-730

9 Date: June 2, 1985

10 - - ——- e e i e e
11 Freq, Fwd. Refl, VSWR

12 (MH=z) power power
13— - - - —— - -
14 3.60 50 8 2.,33:1
15 3.65 50 5 1.92:1
16 3.70 50 3 1.65:1
17 3.72 50 2 1.50:1
18 3.73 50 2 1.50:1
13 3.75 50 2.5 1,58:1
20 3.76 50 2.5 1.58:1
21 3.78 50 3 1.65:1
22 3.80 50 3 1.65:1
23 3.90 50 5 1.92:1
24 3.95 46 11 2,91:1
25 - 4,00 45 15 3.73:1
26 e it et — e e e e
27 Enter present resonant freq. 3.72

28 Enter desired resonant freq, 3.90

29 Approx, change req'd each leg: -34.84 in
30— ——— - e

Fig 1—VSWR and antenna-analysis template.
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#ile: QSL.Mgr.
romzARzer==CermesozDele=Pesss@ssrelm=u=see=sJslna===sl==== ====()ocoz==P()J=R====8====
1] For notes go to cell T100 Sent/Received 40/32
21
3} |Station |Band| QS0 ; Q8L EVIA {Mgr.callECountry i ERec'd
df=fmmmmmm |m——= = ——— el e il Rl ettt
511 |VP2EC | 20 131.,Mar.85130.Apr,.85{ M |NSAU IAnguilla | |
6|1 }ED7P/NH4 | 20 |30.Mar.85(30.Apr.85] D | |Midway [
T11iDX1A | 15 {30.Mar.85| 3.May.85] D |DU1AC |Philippin]| ]
811]1ZF2FL { 20 | 2.Mar,85] 8,May.85] M |N6RJ |Cayman I.| |
911 |WB4AMIV/V4 | 20 | 2.Mar.85) 8.May.B85] D | | P
10]1|HBOBHA | 20 |[27.,0ct.84]13.May.85] D |HB9BHA |Liecht. | |
111112D7XY { 20 [27.Jun,85]|05.,Jul.85] D | |st.Belena| |
1211 IRR9A/PIT !} 20 | 3.Mar.85] 8.May.851 D | |st.Maartn| 1|09.5ep.85
13[1[GTI48GP i 20 j20.Mar.85122.4ar.85| D | IN.Ireland] 1|19 Apr.85
14111AHSA | 15 {30,Mar,.85]30,Apr.85] M |K6EDYV |aAm,Samca [ 1]17.May.85
15131 1VP2VCH ] 80 {27.0ct.B4|30,Apr.85] M |NGCW IBrit.v.I.| 1]10.May.85
16§11 " 1 40 1 " " ] | I " i 1{10.May.85
1791 *® | 15 1 " " | i} } 1]110.May.B85
18]1|CX5¢CC | 15 |30.Mar.85[30.Apr.85| D | |Uruguay | 1]28.May.83

Fig 2 —OSL-tracking tempiate.

File: RCBOH,.DXCC
z===ABC====D..—..====E=====F=====G=====H====zI=====J=====K===L==[~I=N==O=P==Q= =BT
1]
2] PREFIX  %ONE CON. COUNTRY 80 40 20 15 10
3 I =-—'?E==2H.".."HE.'_."============================ﬂ==2ﬂEEE-'::::=====:===='—'—‘=====52=53=ﬂ
94] 1 JB 8 NA St. Vincent & Dep. i
95| 1 JA-J? 25 a8 Japan 1 1 1
96| 1 JD:KAl 27 A8 Minami Toroshima 1
97| 0 JD;KAL 27 AS Qgasawara
98] 9 JT 23 AB Mongolia
99| 1 Jw 40 EO 8valbard 1 1
1001 0 JX% 40 KU Jan Mayen
101l 0 JY 21 A8 Jordan
1021 1 RK,wW,N NA United States 1 1 1 i 1
103] 0 EKCB 27 0C Ped,States of Micronesia
104| © (E.Carcline Is.)
105] 0 KHé 27 0OC Rep.of Belau
1061 0 {(W.Carcline 1s,)
1071 1 KG4 B NA Guantanamo Bay 1 3
108] 0 EKH1 31 0OC Baker,Howland,Phoenix

e T . e o o e e e e e e o e . . e o oy o e e e g e, ey e o o e ik e T T Y Y W S Sy M S e e g S, e Tk B et B S P PO o o e e ik R e S Bd Tl B S48 S . o, Bk o

Fig 3—Five-band DXCC record templats.

Many Amateur Radio calculations are
long and complicated. To do them by hand
is pretty much out of the question. In the
past, we worked with a slide rule. Later,
we could use those great little pocket
calculators, but it was still necessary to
write out the formula and jot down in-
termediate results. Even then we had no
record that every value was entered
correctly. Now, there’s a better way. If you
wish to do several sets of calculations (all
at once or over a period of time) and keep
4 good record or print out the results, then
you might as well organize the problem
carefully, program in the formulas and

30 asT=

have a permanent place to get the calcula-
tions done quickly and without error.

Ham-shack Applications

Here are some examples to show some
of the things that can be done in the shack
with spreadsheets. Fig 1 shows a template
for determining VSWR from forward and
reflected-power readings. If you enter the
measurements as you make them, the
results appear almost immediately, and you
are able to obtain vaiues close to, and then
at, the resonant frequency without doing
the lengthy calculations. 1 replicated the
formula 12 times, but rows can be added

or deleted easily. Format the template to
suit yourself. Only the formula, Bq 3, is
critical. I added a logical operator
to the formula to avoid having an error
message appear when there are no data,
{When there are no data, the computer con-
siders the input to be zeros. When the
denominator of a fraction is zero, an error
message appears because division by zero
is undefined.) Eq 2 is from the Handbook,
and Eq 3 is derived directly from it.!

™. Wilson, ed, The 1986 ARRL Hendbook for
the Radio Amateur (Newington: ARRL, 1985,
pe 16-1, 16-2, 23-11.




322
323
324] Country Totals: 5BDXCC Count:
3251 10 Meterg—~— 136 10 Meters-— 100
326 15 Meters—- 104 15 Meters—-—— 100
3271 20 Meterg—-—- 52 20 Meterg—--— 52
328 40 meters—-- 18 40 Meterg——- 18
329 80 meterg~-- 9 80 Meterg——- 9
330§ DXCC Total———r———me 168 5 Band total 279
331}
332]
333]
334]
335]
336}
G330: (Value) @SUM(B4,...B320) K330: {(Value) @SUM{K325,.,.K329)
Fig 4—DXCC-summary template.
¥ B Cc D E F
2 Calculation of signal-to-noise ratio in Earth-Moon-Earth system,
3 (from 1986 ARRL Handbook pp. 23-11)
4
5 Enter the following values:
8 Po= 30 transmitter ocutput power (d4BW)
7 Lt= +5 transmitter feed-line loss (dRB)
8 Gt= 23 transmitter antenna gain (dBi)
9 Pl= 262 total path loss (dB)
10 Gr= 23.5 receiving antenna gain (dBi)
11 B= 100 bandwidth (Hz)
12 Ta= 100 antenna temperature (K)
13 Lr= 1 receiving feed-line loss (ratio)
14 Ti= 290 temperature of feed line (K)
15 Tr= 50.72 receiver noise temperature (K)
16 K= 1.38E-23 Bcltzmann's constant
17
18 The next two values are calculated by intermediate formulas.
19 Ts= 150,72 (Eq.5) +CLl2+( (C13-1) *Cl4) +(C1l3*C15)
20 Pn= ~186.82 (Eq.6) +10*(@LOG10(CL6*C11*C19)
21
22 Answer:
23 5/N= 0.82 (Eq.7) +C6+C8+CL0-(C7+C9+C20)
24

Fig 5—EME signal-to-noise calculation template.

PR

= \f PR

1+,

VEWR = 'ﬁv

(Eq 2)

@IF(B17>0,(1+ @SQRT(C17/B17))/
{1 - @SQRT(CI7/B1T),0) (Eq 3}

It may seem that the number of parentheses
in Eq 3 is excessive, but spreadsheets con-
tain no hierarchy of calculations, so you
use parentheses to tell the spreadsheet how
to do it vour way.

If you are using these measurements to
help you trim a dipole, you may want to
write a few more lines to calculate how
much wire to remove {or add) to bring the

The calculations performed in cells 19, C20 and C23 are shown.

resonant frequency to where vou want it,
Eaq 4 uses the standard half-dipole formula
multiplied by 12 to give a measurement in
inches.

(Eq 4)

Don'’t take the number too literally; length
isn’t the only factor in determining the
resonant frequency. Be safe, frim a little
less or add a little more. When the job is
finished, print out the results and keep
them close to your operating position.

T use another template in my shack to
keep track of QSLing. A few lines are
shown in Fig 2. The numeral *“17" is entered

{(234/E28) - 2347627012

in columns A and Q to keep track of how
many cards have been sent out and
received. The results are displayed at the
top in cells G1 and Q1. If this template is
written with a spreadsheet that has a sorting
feature (I used Appleworks® , which does),
you can group the cards received separate-
ly from those still outstanding. The sorting
feature will rearrange rows by the letters
or numbers in the column you desigrate so
it is easy, for instance, to separate the cards
still outstanding for 15-meter contacts from
all the others,

A rather elaborate template is used to
keep a record of my progress toward
3-band DXCC. Fig 3 shows a few lines of
Fabruary 1986 £



this program. The biggest job was entering
the list of countries. (I used the ARRL
DXCC countries list modified to include
the new Soviet calls.) The template has a
space for each country confirmed on each
band.
separately, more columns would be re-
quired. When a new country is confirmed,
a *1” is put in the appropriate cell, The
template then determines whether it is a
brand new country or whether it is only
new for one band. This is automatically
racorded in the summary table, Fig 4,
which is placed at the bottom of the list in
cells (G330 and K330. This is a simple
summing procedure, and I print it out from
time to time and tack it to the shelf above
my rig. During a contest or 2 band opening,
the sorting feature can, for instance, be
used to gather all of the European coun-
tries still needed on 40 meters, and print out
the list to help plan the evening’s strategy.
An interesting aspect of this template is that
it uses so much memory that to expand it
will require additional memory (RAM) in
my Apple® //e. If you are considering a
template for this program, remember that
there are over 300 countries. Any spread-
sheet with fewer rows than that will
introduce formatting problems.

The above examples are more matters of
record keeping than calculating. To see the
spreadsheet’s veal power, let’s look at a
problem where the arithmetic is cumber-
some and it is necessary to consider several
variables to end up with the design that
gives the best performance for what you
cun afford to buy or build. On page 23-11
of The ARRL Handbook there is a discus-
sion of how to calculate the signal/noise
ratio in an earth-moon-earth (EME)
receiver, Thirteen terms (values) are used

If | recorded CW and SSB-

in three equations to arrive at the answer.
Fig 3 shows a suggested approach to the
calculations using the spreadsheet. The
values are from the Fandbook and are
entered in cells C6 through CI16. Egs 5, 6
and 7, which reside in cells C19, C20 and
(23, are spelled out for the purposes of this
article. Once the template has been created,
it 15 a simple matter to experiment with
other values, or combinations of values, to
see how they affect the results. This is a
kind of computer modeling. You can see
how performance will be affected by
changing components and design merely by
plugging the new values into the formula.
Now you can see why spreadsheets have
been called ‘*What if ..."" programs.

Getting Started

If these examples suggest to you that the
possibilities for the use of spreadshects by
hams are nearly unlimited, you’re right.
Start off by writing a couple of simple
templates. That will give you the chance to
learn the basic commands. Then progress
to bigger jobs that require vou to use more
features. My own progress was held back
by my tendency to avoid reading owner’s
manuals until, of course, all else fails. Read
the manual and use the HELP screens if
your spreadsheet has them. It won’t be long
before your computer is helping you enjoy
Amateur Radio more than ever, And, as
is often the case with Amateur Radio, the
new skills you acquire are likely to prove
very useful professionally or at school.

Which Spreadsheet?

Which spreadsheet to buy depends on
what kind of a computer you have or in-
tend to buy, what kinds of things you in-

tend to use the spreadshest for and,
naturally, cost. Almost any commercial
spreadsheet will do a lot of chores in the
ham shack. Mail-order software houses
have good programs in the $50 to $i00
range, and Lotus 1-2-3®, the top of the
line, is less than $350. New spreadsheets ap-
pear every month, and prices have dropped
sharply in the last year or two.

For amateur work, the features | have
found to be most valuable are the presence
of trig and log functions, and the ability
to sort rows by letter or number. Having
a large number of rows is also useful, but
few programs have more than about 260.

[ think that Multiplan® has a very good
selection of features for the Commodore
64%, The combination of Advanced
VisiCalc and Appleworks serves all my
needs for the Apple /e, VisiCalc is slow
and not easy to learn, but its mathemetical
and formatting features are very compiete.
VisiCalc was made for a number of dif-
fereni computers, but is no longer being
produced. Appleworks has 1000 rows and
a sorting command, and comes with a fine
word processor and data base (which
don’t vet know how to use). Appleworks
is very convenient to use, but it lacks trig
and log functions. While it is fine for
record keeping and daia handling, it is not
adequate for many calculations. There are,
of course, many other good spreadshests
I haven’t mentioned because of my lack of
experience with them.

{f you can find a friend who'li let you
experiment with his spreadsheet, you’ll be
able to shop for your own more effectively.
Once you get your spreadsheet up and
operating, you’ll find lots of additional
time-saving chores for it to do in your
shack. =L ]

Strays

QEX: THE EXPERIMENTERS’
EXCHANGE

[l Wonder what you've been missing by
not subscribing to QEX, the ARRL
newsletter for esperimenters? Among the
features in the January issue were:

o W, C. Smith, K6DYX, tells how to
““Write Pictures into the Apple’s HIRES
Screen from a Deskfax Machine.”

& VHF + Technology by Geoff Krauss,
WA2GFP, focuses on LUHF power triode
bias circuits.

* Want to learn more about EMP?
Nickolaus Leggett, N3NL, lists resources..

QFX is edited by Paul Rinaldo, W4RI,
and Maureen Thompson, KATDYZ, and
is published monthly. The special subscrip-
tion rate for ARRL members is $6 for 12

32 (119 8

issues; for nonmembers, $12. There are ad-
ditional postage surcharges for mailing
outside the US; write to Headquarters for
details.

I would like to get in touch with...

[7 anyone who has developed RTTY
programs and interfaces for the Atari. John
Pardun, NB2K, NSGA Box 659, Winter
Harbor, ME 04693,

(1} anyone with a service manual for an
ICOM 1C-211 2-m transceiver, and infor-
mation on installing RIT and other
modifications on a Heathkit HW-8. Rick
MNewton, KA3JAUX, 9 Emma Dr,
Pittsburgh, PA 15223,

7] anyone participating in a special-interest
net and would like it publicized Down
Under. Ash Nallawalla, Z} 41.M/VK3ICIT,
PO Box 539, Werribee VIC 3030,
Australia.

[ anyone having and/or using a
Macrotronics M-83 Ham Interface for the
Model Iif TRS-80, complete with manual
and cassette. Russ Smith, W6ONK/7, Box
141, Brownsville, OR Y7327.

[J anyone with schematics/manuals for
EICO 324 generator, 460 scope, 625 and
667 tube checker; also for Drake 2B
recejver and Sylvania 216 generator. Frank
Lev, WAZ2LPX, 327 Adirondack Dr,
Farmingville, NY 11738,



« Under Construction

Construct a VHF/UHF Signal

Generator

Part 4: Most builders need an inexpensive VHF/UHF signal
source for project testing. Beat the high cost of commercial gear

with this simple circuit.

By Doug DeMaw, W1FB
ARRL Contributing Editor,
PO Box 250, Luther, M| 49856

output and digital readout are
features to enjoy when working with
a signal generator. But, we experimenters
need not have that level of sophistication
for much of the experimenting we do: A
compromise signal source will often do the
job as well as a high-cost, laboratory-grade
signal generator can. It is this philosophy
we have enjoyed as amateurs for many
vears, and I see no reason to abandon the
principle of ingenuity as we move toward
equipping our workshops with the essen-
tials we require for circuit development.
This month we will consider a signal
generator we can build and get operating
with a minimum of fuss and bother. Also,
the price of the parts is modest—especially
if you have a well-stocked junk box, The
cabinet can be homemade in the interest of
lowering the cost of our project.
Last month, we learned how to construct
a signal generator for the high-frequency
(HF) part of the spectrum. No workshop
is complete without a VHF/UHF signal
source, so let’s build a unit that can serve
our needs from 50 to 1296 MHz. It matters
not if the end product is an ugly duckfing
or a masterful example of workshop skill.
Chur basic concern is that the circuit works
properly and that the assembled equipment
is reliable.

S uper stability, calibrated power

Circuit Options

Frequency stability for a signai generator
can be enhanced if we use a synthesizer as
the control element. Unfortunately, fre-
quency synthesizers are somewhat com-
plicated for the beginner, and they increase
the cost of a project considerably. A simple
alternative to the synthesizer, with respect
to stability, is the crystal-controlled
oscillator. The limitation is that we end up
with spot frequencies rather than being able

to vary the frequency in 100-Hz or (-kHz
steps, as would be the case with a syn-
thesizer, Fig 1 shows an overtone oscillator
that uses three crystals that provide markers
from 50 MHz to 1296 MHz. This circuit
can be used to replace the VFOQ of the
tunable generator in Fig 2. Additional
crystals and a switch (S1) with more
positions can be used to provide additional
spot frequencies. You may wish to adopt
the circuit of Fig 1 if you have a large
number of surplus erystals on hand. Many

EXCEPT AS INDICATED, DEGIMAL
VALUES OF CAPACITANCE ARE

IN MICRDEARADS { «F 3, OTHERS

ARE IN PICOFARADS | pF OR auF );
RESISTANCES ARE IN OHMS; k= 1000,

TO BASE
OF Q2
QF FIG 2

a5 +i2Vv
—0

OVERTONE QSC

Fig 1—8chematic diagram of a suggested
crystal oscillator for providing spot frequen-
cies. Gapacitors are dise ceramic, except C1,
which Is a miniature trimmer. Resistors are
Ya- or ¥2-W carbon composition. L1 is a
toroidal inductor that has 10 turns of no. 22
enam wire on an Amidon T37-6 cora. This
clreuit can be used with that of Fig 2

(see text).

fundamental-cut crystals will oscillate on
their third or fifth overtones, so check to
see what is available as surplius. Plated
crystals in HC-6/U) holders are recom-
mended for best performance in overtone
circuits.

A Tunable VHF/UHF Signal Generator

Let’s consider a homemade signal source
that uses a tunable oscillator (VFQ) as the
frequency-controlling element. If we make
the oscillator cover a range from 44 to
3t MHz, we can generate signals that fall
in the 50, 144, 220, 432, 900 and 1296-MHz
amateur bands. At frequencies above
& meters we will rely on harmonics of the
oscillator; for example, the generator
output at 220 MHz would be the 5th har-
monic of the VFO, and at 1296 MHz we
would use the 26th harmonic of the
oscillator. This technique results in lower
and lower signal output from the generator
at the higher frequencies. Useful signal
levels are still available, even at 1296 MHz.
The change in output power also rules out
the need for a calibrated output attenuator.

A Practical Circnit

Our workshop project for this month is
shown in Fig 2. This two-stage signal
generator has a small parts count and con-
tains low-cost components. A parts kit or
2 PC board can be obtained from A & A
Engineering.*

Q1 of Fig 2 is an LC oscillator that tunes
from approximately 44 to 51 MHz. C1 is
the main-tuning control, which should be
driven by a vernier drive with a numbered
scale. C1 should have a bearing at each end
of the rotor shaft. This will aid mechanical

'A & A Englneering, 7970 Qrchid Dr, Buena Park,
CA_ 90620, tel 714-521-4160. Gircuit boards
and parts kits are available,
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Fig 2~Schematic dlagram of a practical signal generator. Unless otherwise noted, fixed-value capacitors are disc ceramic, C11 is an electrolytic or
tantalum unit. Resistors are 1/4- or 1/24W carbon composition. The tabular inset indicates the frequency range of this circuit versus the harmenics

of 44-48 MHz. .

G -—Miniature air variable, double-bearing type
preferred, 30 pF (see text).
G2, C3, C4, CT=NPO disc ceramic or dogbone.
5—Miniature ceramic trimmer
{NPO preferred), 2% pF.
(;9—Same as C5.
D1, D2 —~Small-signal swilching diode

stability. C5, a trimmer capacitor, is used
to calibrate the oscillator while observing
the uperating frequency with a frequency
meter.

2 functions as a class-C amplifier. |
chose a class-C stage in the interest of
enhanced harmonic output. Although the
circuit calls for 2N5179 transistors for Q1
and €2, any UHF small-signal NPN
transistor should work fine. 'The transistor
¥, should be at least 400 MHz, and the
maximum Vg, needs to be 24 V or greater.
Total oscillator current for this circuit is
approximately 30 mA, with the parts values
given in Fig 2.

A shield divider is placed between Q1
and 2 on the component side of the cir-
cuit board. This will minimize unwanted
coupling between LI (and other com-
pomnents} and the circuit of Q2. 1deally, all
of the Q}F circuit would be built in a
separate shield box to ald isolation. You
may want to follow this procedure by using
PC-board sections for the compartment
walls and cover. Such a technique makes
it possible to place the oscillator assembly
on rubber shock mounts, which helps to
reduce frequency changes caused by
vibration.

T1 of Fig 2 is a tuned transformer. The
secondary winding of T1 connects to a pair
of 1N914 smail-signal diodes. 1N34A ger-
manium diodes may be substituted at D1
and D2. The diodes enhance the harmonic
currents at the output of T1. This boosts

34 N5k

INY14 or equiv.).
J1—Coaxial connector, type BNC or UHF.
L1—Airwound coil (see text), 7 tumns of no. 20
enam wire, close wound, 3/8-inch
1D » 3/8 inch long.
Q1, G2—UHF, NPN transistor (see text).
RFGC1, RFC2—Miniature 10+H choke.

the level of the generator output energy at
the harmonic frequencies,

A 1-dB pi attenuator is included in the
circuit after the diodes. This sets the output
impedance of the generator at 50 chms and
ensures that Q2 has a proper load to look
into.

The Matter of Leakage

A well-designed generator has very little
signal leakage from the cabinet and the ex-
ternal power leads. RF energy should exit
only via the output cable or spigot. This is
especially important it the generator hasa
built-in attenuator, or if we use an exter-
nal step attenuator to lower the effective
output power. Leakage problems are the
most crucial when very low output power
is desired from the generator. In a worst
case, the leakage from an inferior generator
can exceed the signal power from the in-
tended output port. This makes accurate
measurements impossible.

How may we minimize unwanted
leakage? First, we must filter the power
leads that supply the generator circuit.
Fig 2 shows C11, C12, C13, Cl4 and RFC2
as filtering elements in the 12-V supply line.
(14 is a feedthrough capacitor. It can be
mounted on the rear wall of the signal-
getlerator cabinet, thereby serving also as
a connector for the power supply.

Qur cabinet should be RF tight. This
means that no holes or cracks are available
for RF energy to sneak through. It is

T1—Toroidal transformer, 0.75-xH primary.
Use 16 turns of no. 24 enam wire on an
Amidon T37-6 toroid. Secondary has 6 turns
of no. 24 wire.

Z1—33-0hm, v2-W carbon resistor wound tull
{close wound, single layer} of no. 30 enam
wire.

3 "‘/A
.

AN / /' QUTER SHIELD 80X
1] ~
! e
INNER SHIELD - TUNING SHAFT
BOX

STANDOFF POST

Fig. 3—Exampte of two boxes for providing
double shielding (ses text).

common practice in the commercial world
to employ two shielded cabinets—one in-
side the other, for double shielding. Fig 3
tllustrates this idea. The front panel of the
outer box is not shown in order to make
the inner layout visible. A shaft bearing
may be used on the front outer panel to
help seal the tuning-capacitor shaft hole.
[ have found double-sided PC board in-
expensive and easy to work with when
making cabinets for homemade gear. Con-
sidler using this material when designing the
boxes for your signal generator.

Construction Notes

Perhaps vou would rather start from
scratch when building the circuit of Fig 2.




There is no need to use a PC board. You
may elect to adopt the W7Z0O1 “*Ugly Con-
struction” method, using point-to-point
construction. An example of this method
is shown in Fig 4. The photograph shows
my breadboard version of the (1 circuit of
Fig 2. A shield partition can be added, then
the Q2 part of the circuit can be located on
the remaining side of the partition. A
multilug terminal strip is used as the foun-
dation for the circuit module of Fig 4. A
second terminal strip would serve nicely for
the Q2 circuit.

It is important that L1 of Fig 2 be made
rigid. After it is wound and the turns are
spread or compressed to set the oscillator
tuning range, lay 4 bead of quick-dry epoxy
cement along two sides of the coil. This will
reduge the effects of vibration and aid fre-
quency stability. If you have a small
ceramic coil form available, wind L1 on it,
then cement the turns with polystyrene
(3-Dope.™ This adhesive is manufactured
by General Cement Co.

L1, Cl and CS should have short, rigid
connecting leads in order to ensure frequen-
cy stability. Both ends of the Ct rotor shaft
{common to the capacitor frame) should be
grounded to the PC board or main chassis.
Keep the Q1 and Q2 leads as short as possi-
ble. The remainder of the components in
Fig 2 need to be installed with short, direct
leads.

If you desire a commercial look for your
signal generator, it may be worthwhile to
consider using a store-bought cabinet.
However, it is possible to develop the com-
mercial look by adding a coat of paint or
contact paper to your homemade PC-board
cabinet.

Adjustment and Calibration

A frequency counter is needed for the
calibration of our circuit. It can be coupled
to the collector of Q2 through a 10-pF
blocking capacitor. The harmonic currents
caused by D1 and D2 make it impractical
to connect the counter at J1.

Apply operating power to the circuit and
set C1 at maximum capacitance (plates
meshed). Set trimmer CS at mid range.
Spread or compress the turns of L1 for a
reading of 44 MHz on the counter. If this
is not possible, change the setiing of C3,
and again experiment with the turns of L1.
Repeat this procedure until a reading of
44 MHz is obtained with C1 at maximum
capacitance. Now, set Cl for minimum
capacitance and check the frequency
reading on the counter. The operating fre-
quency should be approximately 51 MHz.

C9 should be adjusted for maximum Q2
output at 48 MHz. A VTVM and an RF
probe may be used for this adjustment.
Alternatively, tune in a signal at 50 or
44 MHz and adjust C9 for maximum S-
meter response on your 6- or 2Z-meter
receiver.

Greater frequency coverage may be ob-
tained from the circuit of Fig 2 by using
a 50-pF tuning capacitor at C1. This will

Fig 4=-The oscillator section of Fig 2. Ugly Construction was used.

require the removal of one or two turns
from LI in order to reach the high-
frequency range of the generator.

A calibration chart can be drawn for the
dial face of your vernier drive, This should
not be done until the signal generator has
warmed up for at least one hour. | prefer
to leave my homemade generators turned
on around the clock, so to speak. This
assures stability when 1 need to use the in-
strument. A small incandescent lamp can
be installed inside the inner generator
cabinet (Fig 3) to help maintain a nearly
constant operating temperature: A 7-W,
117-V lamp may be a guod choice.

Summary

There is considerable latitude for
experimentation when building your
VHF/UHF signal generator. 1 have at-
tempted to lay the foundation for this type
of project, but you may be innovative
enough to exceed the design of Figs 2 and
4. For example, you may want to construct
a more rugged coil (L1) than is described
here. Also, an cutput attenuator that will
function into the UHF region can be added
as an integral part of the overall generator
assembly. 1f you develop improvements or
if you are especially proud of your
completed unit, please consider sharing
your achievements with QST readers. The
Hints and Kinks column is a suitable
vehicle for circuit changes, for example.
Good luck! L

New Products

MOUSER ELECTRONICS’ BNC
SERIES CONNECTORS

£1 Mouser Electronics’ new line of BNC
series connectors are specifically designed to

* withstand rough abuse. With features like

quick-disconnect bayonet lock and a design
based on US military specifications, the
ME164 and ME174 series of connectors can
be used in a wide range of working and en-
vironmental conditions. With siliconte rub-
ber gaskets and Teflon® insulation, these
connectors perform quite well in tempera-
tures of —55°C to 200°C.

The ME164 and ME174 BNC series con-
nectors consist of 14 connectors, all with
a working voltage of 500, and a frequency
limit up to 10 GGHz. The captive- and
crimping-type jacks and plugs bave silver-
plated center contacts, with Argalin dip to
inhibit oxidation.

Call or write for free full-line catalog to
Mouser Electronics, 11433 Woodside Ave.,
Santee, CA 92071, tel 619-449-2222, - Bruce
. Williams, WASTVC
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Spiderweb—The Range Circle
Calculation

You may be familiar with spiderweb acquisition circles as map
overlays for amateur satellite communications. Use the
information in this article to build your own overlays—for any
location and on any kind of map.

By Dimitrios Zachariadis, NJOW
61-02 171 8i, Fresh Meadows, NY 11365

t had been about two months since [

first heard the Soviet Amateur Radio

Satellite RS-7 on the 29.5-MHz
downlink. The space bug had bit me hard
enough to get me seriously involved in all
kinds of related things. One of the things
i really wanted was a good mathematical
model for the ground operations so 1 could
use a computer for all the calculations [
might need.

After 1 made a scholastic review of
hundreds of issues of Amateur Radio
magazines and AMSAT newsletters, 1 had
most of the desired information for the
mathematical model; formulas for sub-
satellite point, azimuth and elevation angle,
and slant range. As a quick graphic aid, |
prepared a corrected version of an early
OSCARLOCATOR for the RS satellites
{which are the only ones operating in mode
A at this writing). The Sarellite Experi-
menter’s Handbook heiped me a lot in put-
ting things together and obtaining valuable
new material.'

One thing was absent from the model,
however, and that was the spiderweb
calculation formulas. These formulas were
not really necessary for the operation from
my (TH, since most of the spiderwebs |
needed were given in the Sarellite Hand-
book. But 1 wanted greater accuracy and
the ability to have spiderwebs with other
kinds of maps {(Mercator type, and so
forth). 1 also wanted to be able to help
people in places with coordinates that are
difficult to match for spiderwebs given in
the Satellite Handbook. So 1 decided to
derive the necessary equations.

In the beginning, 1 followed the sugges-
tion at the end of Chapter 9 of the Sazellite
Handbook and worked with right spherical
triangles. The results I got by following this

M. R. Davidoff, The Sateliite Experimenter's
Handbook (Newington: ARHL, 1985). Also see
AMSAT Newsletter, Dec 1973, Mar, Sep and
Dec 1978; The ARAL Antenna Book, Hatl,
Gerald, ed {Newington: ARRL, 1982).
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Table 1
Definitions of Terms Used In This Article

A = azimuth angle measured clockwise
from geographic north

the angle of arg for the great-circle
path from Q to C (Fig 1)

G = the subsatellite point
E = the elevation angle
H = the height of the satellite
&m from surface)
G = Farth's geocanter
2 = the ground station
R = the radius of Earth (6371 km)
5 = the satellite
FQ = the latitude of the ground station
FS = the latitude of the distant point
LQ = the longitude of the ground station
L8 = the longitude of the distant point

Fig 1—Geometry for computing the center
angte, B,

approach were rather long and messy, so
1 looked for an easier way to attack the
problem.

The Proiblem and the Solation

Knowing the position of the ground sta-
tion and the satellite’s height, we need to
find the range of communications at
various elevation angles while we vary the
azimuth. The formulas should give the sub-
satellite coordinates of a point at the
specified range for the given elevation angle
and azimuth. By connecting all azimuth
points for each elevation angle, we get the
range circles. [f we now connect the points,
that have the same azimuth, we get the
“spiderweb”’ of the range circles.

i found the problem already solved, but
in a reverse fashion. If we know the
coordinates of the ground station and
another desired point (which in our case is
the maximum distance point}, we can
calculate the azimuth and surface distance
from Eqs | and 2:

cos B = sin FQ sin FS +
cos FQ cos FS cos (LQ — LB) (Eq 1}

(Terms for this and subsequent equations
are defined in Table 1.)

¢in FS — si B .
sin FS — sin FQ cos (Eq 2)

cos A = cos FQ sin B

Ta solve the spiderweb problem, we just
need to solve for the unknowns in our
problem, FS and LS. Using EBq 2, we obtain

sin FS = sin FQ cos B +

cos FQ cos A sin B {Eqa 3
or
FS = arcsin (sin FQ cos B +

cos FQ cos A sin B) {Eq 4)



Fig 2-~The "beyond the pole” casa.

And from Eq [,

cos (LG — LS) =
cos B — sin FQ sin FS .
cos FQ cos FS (Eq 5)
or
[8 = LQ -~
. cos B — sin FQ sin FS
Arcos cos FQ cos F§ ] (Eq 6)

Egs 4 and 6 are the solution to the
problem, but to use them we must first
determine the center angle, B. To do this
we need to know the height of the sateilite,
H, and the desired elevation angle, E.
From Fig | we have

OC = 0Q = R (Eq 7

S = H (Eq &)
Angle 5QD = E. Note that OQ is perpen-
dicular to QD, and OK is perpendicular to
KQ. Therefore, angle KOQ = E. From
triangle QKO we have

KO _ KO
QO R
and therefore

cos B o=

KO = Rcos B (Eq 9

Fig 3—The limit case. Input data: H = 1854 km, FQ = 90°, LQ = 74",

From triangle SKO we have

QK

COs (l’.‘: 4= B) = m

{Eq 10)

From Eqs 7, 8 and 9,

R cos E
E + B-arccos[——-——R+H]

And finally

Rcos E

B::arccos[R+H

] - E (Eg 1)

Now we have the complete solution to the
problem, in Eqs 4, 6 and 11,

(ther Considerations

For computer programming, there are a
few more things to be considered: the
“beyond the pole™ case and the [imit cases.
“Beyond the pole’* is a case that occurs
when we add two latitudes and the result
is more than 90° For a station at 45°
latitude and 90° west longitude, an addi-
tion of 60° north latitude would yield a
latitude of 105 ° north, which is not valid.
This situation is shown in Fig 2. In this case
the correct latitude would be 180 ~ 105 =
75° north, and the longitude would be 150
+ 90 = 270° west,

None of these extra calculations need to
be done with the equalions given here,
These equations give correct coordinates
for all but the Hmit cases.

The limit cases are FQ = 90° and FS =

90°. For 90° values of FQ and FS, their
cosines equal zero. This creates a division
by zero error, since these cosines both ap-
pedr in the denominator of Eq 6. To cure
that problem, we can substitute 89.9° for
FQ or FS, as appropriate, or else solve each
case separately. I found the substitution to
be much faster than any other solution.

Nate that an FQ of 90° north latitude
means that the ground station is located
exactly at the geographic north pole. [n this
case, the azimuth, as defined, has no mean-
ing at alf, becaunse all directions are south!
However, the equations are valid and yield,
in this case, the coordinates of a latitude
circle. Fig 3 shows an example.

A simple BASIC program is given in
Table 2. The program is written for the
IBM® PC, but it can be adapted easily to
any other computer.

The accuracy of the solution drops as FQ
or FS approaches 90°. When they are close
to 89.9°, the error is practically negligible.
However, if one uses 89.999, the error is
much greater. The value 89.9° vields good
results. Lines 190 and 200 take care of
etrors that arise from the floating point
number representation in the computer.

As an example, a spiderweb construction
in two steps is given in Fig 4. The circles
were drawn by using the output of the
program of Table 2. The map on which the
spiderweb is drawn can be of any kind; the
maps of Fig 4 came from the back-cover
foldout of The Satellite Experimenter’s
Handbook.

1t you’ve been bitten by the space bug
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Fig 4—At A, the heginning of a range circle plotted for New York City
(H = 1654 km, FQ = 40.8*, LQ = 74°). In this plot, only the coor-
dinates and range circle for a zero-degree elevation angle ars drawn.
At B, the completed spiderweb Is shown,

{8)

Table 2

BASIC Program for Calculating Spiderweb Data

1# CLS
2% DEF FNARCSIN(Y)=ATN(Y/SQR(I-Y*Y))

3% DEF FNARCCOS(T)=1.5708796-ATN{T/SQR(1-T*Y))

A PL=3.141593:R=6371

5 INPUT "Height of satellite (km) -»";H
"*-'>";FQ
Ll

=-»"31Q

A INPUT "Latitude of vour QTH
7@ INPUT "longitude of your (TH
8@ IF ABS(F()>89,9 THEN FO=SuN(FQ)I*89,9
9P FQ=FQ*PT/18@: LO=LQ*PT /1580

109 FOR B=@ TD PI/Z STEP PI/6

195 CLS

11 PRINT:PRINT

12¢ PRINT:PRINT "Data for ";:PRINT USING "##";E*184/PI;:PRINT " deg. elevation™
13@ PRINT:PRINT "Taritude {N)","Langitude (W)

14{ B=FNARCCOS. (COSTEY¥R/(R+H))-E
141 REM

142 REM For more points, change the 3TEP from PL/6 to PI/12 or less.

143 REM
15¢ FOR A=fj TO 2¥FI SIEP PL/6

168 FS=FNARCSIN(SIN(FQY*COS{BI+0S(FO)*STH(BPFCOS(A))

17 TF ABS(FS)}»89.9%P1/180 THEN FS=SGN(FS)*89.9¥PT/18(

180 E=(COS(B)-BIN(FQ)*STN(FS )/ (COS(PQI*COS(FS))

19¢ IF ABS(X)>.99999 THEN LS=LQ:FLSE LS=LO-8GN{PT-A)*FNARCCOS(X)
203 TF LS<P THEN LS=LS+2*P1 ELSE IF L8>2*PT THEN LS=L8-2#%PT

21¢ PRINT USING "@#é.#
23 NEXT A

" 18@*FS/PT, (PRINT USING ™###. " 180*1.5/PL

224 LUCATE 24,1:PRINT"Press any key to continue”

225 IF TNKEY$="" GOTO 225
23¢ NEXT E

and have a computer, the spiderweb
calculation program can be very helpful.
Use it when you are looking for DX
windows in the iow-orbit satellites,
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Born in Greece in 1958, Dimitrios Zachariadis
built his first QRP tfransmitter at age 12 and
his first superheterodyne receiver when he
was 15. He received an Electronics Engineer-
ing Diploma from the Advanced School of

Engineering Technology in Piraeus, Greece,
and earned a BS degree in Electrical
Engineering at the University of Missouri
(Roifa). He is currently working toward a
Master’s degree in Computer Science at
Queens College of the Cily University of New
York. Dimitrios was licensed as a Novice in
March 1984, and upgraded to Amateur Exira
Class Inn March 1985. His interasts lie mainly
in the fields of digital and satellite communica-
tlons. He has designed and bullt various
microprocessor-based projects, and has
written several programs in areas related to
Amateur Radio. L5 58

Strays

1 would like to get in touch with. ..

{7 anyone with operation/service manuals
for a Cushman CE-2B service monitor.
Dave Land, KDSFX, 2515 Bonnie, Ponca
City, OK 74601.

[2] any hams who belong to the Interna-
tional Wings of Shasta Camping Club and
are interested in joining a net. John Weber,
N2DTL, 51 Stanton Ave, Piscataway, NJ
08854,

[l hams who served aboard the USS
Mohawk during the Battle of the Atlantic
in WW IT and are interested in joining a
net. R, Kouba, K9ZRB, 21462 W Barbara
Ct, Kildeer, IL 60047,



Untangling
Upgrade Math

Stumped by trig functions and
logarithms? This article will help.

By Maria L. Evans, KT5Y

1112 N Rubey St
Macon, MO 63552 -

movie scenario of a man who braves

snowstorms, perilous mountains,
high winds and, of course, the Abominable
Snowman to reach the High Lama of Tibet.
As the Lama sits placidly meditating, this
poor soul scales over the last precipice,
chest heaving, hands cut to shreds by rocks,
and gasps, *Tell me, O Master, what is the
secret of life?””

If we move this scenario to the local
repeater, we might hear the following.
Gilbert General plans to take his Advanced
test in two weeks. Late one night he sweats
over his study guide, attempting to work
one of the math problems. Frustration
sinks in. He chews his pencil, purses his lips
and tenaciously tries again, but to no avail.
Not one of his computations comes close
to the choices on his multiple-choice
practice test.

As Gilbert’s hands sweat his calculations
into a smudge of glistening graphite, his
head pounds with the memories of all those
hours he spent gazing out the window of
that algebra class so many vears ago.
Finally, in desperation, he picks up the mic
for his 2-meter rig and calls for his buddy
Eleanor Extra. With trembling lips, he can
barely mouth the words that give away his
mathematical ineptitude. ‘“‘Hey, Eleanor!
How do wyou work these resonant-
frequency problems, anyway?”’

After bearing this 2 number of times on
my local repeater, I discovered that many
potential upgradees have similar fears
about the mathematical aspect of licensing
exams. After being away from math for
some years, upgradees seem most
apprehensive about hamdom’s Big Four—
metrics, exponents, logarithms and
trigonometric functions.

Anyone who has ever tried to explain
these concepts over the air can appreciate
the monumental difficulty of such a task,
One wrong move can send your hard-
working student back into the deepest
depths of confusion. So for those of you
wishing to better grasp these key concepts,

Q Imost evervone is familiar with the

and for those of you who ache to find a
way to overcome the puzzlement of your
students, 1’d like to share my gut-level ex-
planations of these four topics. Get your
pencils, and let’s get staried!

Mastering Metrics

Many of us are used to doing things the
hard way. That is what we are doing with
our English system of measurement—times
3 here, divide by 12 there, divide that by
5280. It’s a real zoo of ‘‘magic numbers.”’
The rest of the world got the jump on us
with the inveution of the metric system,
which made it possible to go from one unit
to another just by dribbling the decimal
point around,

When I taught seventh-grade science, |
cooked up the “*Magic Metric Ruler”’ to
keep those floating decimals straight.
Eleven metric prefixes are shown in Fig 1,
but you might want to memorize only the
seven metric prefixes most commonly used
in the electronics industry—giga, mega,
kilo, (unit}, milli, micro, nano and pico—in
that order. Remember each is three decimal
places away from the other. These prefixes
are good for all units in electronics—ohms,
farads, henrys, Wouff Hongs, whatever,

MNow, draw a number line, just like you
used in grade school, placing the prefixes
underneath so that it resernbles mine shown
in Fig 1A,

Let us use our little gizmo to change 23
microhenrys to henrys. Count the lines
from “*micro’” to “‘units’” as { have done
in Fig 1B. We moved six places to the left
on our number line. Therefore, we move
our decimal six places to the left to receive
an answer of 0.000023 henry. Easy, huh?
Let's try another example using the same
number. We will change 23 kilohms to
milliochms. Because we moved six places to
the right (Fig 1C) on the number line, our
answer is 23,000,000, 1 admit, it is" a
“counting your fingers’® approach to the
problem of metric unit conversion, but
umtil you get used to metric units, don’t be
ashamed to take this route.

Taking the Scare out of Fxponential
Notation

Scientific notation, sometimes called
exponential notation, is merely a step-saver
to avoid writing all those zeros in gigantic
or itsy-teeny numbers. For example,
3 % 106 = 3 x 1,000,000 = 3,000,000,
Or, in the reverse, 3 x 106 = 3 x

i | | | 2L I | | { | | ! [ | ! |
[ | ] | b | [ [ [ ] | | [ T { [
: I HECTO  DECA| DECI CENTI
i t
GIGA MEGA KILO UMIT MiLL] MICRO NAND RICO
(A)
PN Y TN TN TN TV YT
T N T A A . R
| ! [ 1 } ’ T | \ |
UNIT MILLI MICRQ KD UNIT fMILLL
{8) (c)

Fig 1—At A, the prefix number line helps studants convert numbers from one unit to another. In
B, we convert 23 microhenrys (uH) to henrys. The degimal point is moved from right to left six
places. In C, 23 kilohms (ki) is converted to 23 milllohms (md). Here the decimal point is moved

to the right by six places.
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Fig 2-~The resonant-frequency problem.

0.000001 = 0.000003. The decimal simply
moves the number of places the exponent
indicates, while the sign of the exponent
tells us in what direction the decimal will
move. If the sign is positive, then the
decimal moves to the right. If the sign is
negative, the decimal moves [eft.

By using scientific notation in some of
vour computations, you have also solved
the problem of plugging large numbers into
your calculator. Let’s practice calculating
with this method. Fig 2 shows the schematic
for a common test question, the resopant-
frequency problem. The equation that
solves for frequency is also displayed.

| chose this problem because it allows an
opportunity to deal with scientific notation
in a variety of maih operations. To begin,
let’s change microhenrys to henrys and
picofarads to farads. We move the decimal
to a point just right of the first significant
digit, and count the places.

50 xH = 0.000050 henry

We can ignore the zero to the right of the
5 and write an exponent of

0.00005 = § x 10-3 hery

(The exponent sign is negative because the
original decimal point was left of the 5.)

Likewise,

40 pF = 0.000000000040 farad =
4.0 w [0 farad

Plugging into our formula, we get

1
2r V(5 % 10°H) (4 x 101LF)
{Eq 1)

f o

When we multiply numbers in scientific
notation, we multiply the decimal number
and add the exponents. The “times” sign
is like a barrter, allowing us to work each
half of the number separately.

(5 = 105 4 x i01h
= (5 % 4) x 1065+1-11D
= 20 % 10716 = 2 % 1015

40 osT>-

Fig 3—Two graphs
representing gain
versus powsat. A
shows a nonlinear
curve that increases
exponentially. B is
the more familiar

GAIN {dE]

GAIN {dB)

linear graph.

()

POWER | WATTS}

POWER (WATTS)

(8)

Going back to our formula, we now have

1

f =
27 +/2

W 1015

When taking square roots of a number
in scientific notation, we *‘juggle’ it so the
exponent is even (Le., 2 x 1013 = 20 x
10-16), We can then take the square root of
the decimal number and split the exponent
in half:

2 % M5 = 20 % 1016

S0
V20 % V1016 = 4.47 x 108

The rest, friends, is cake and cookies.

1
£ 203.14)(4.47 % 108)
- (Eq 2)
28.1 » 108 ‘
e b L 00356 % 108
8.1 0%

3.56 x 106 Hz = 1.56 MHz

Licking Logarithms

Now that we have covered exponents,
logarithms are a shap because, “A
logarithm is nothing but an exponent.” No
kidding—it's just a power of 10} written in
decimal form. For instance, the logarithm
(shortened to ‘“log”) of 327 is 2.52. (I
know this because I punched it up on my
calculator,) ‘This means that 327 =
1 x 10252 which is the same thing as
10232, which is the same as the 2.32nd
power of 10,

We use logs to treat exponential proper-
ties of radio theory (such as power gain,
measured in decibels) as if they are ordinary
linear numbers. We do it all the time with
S-meter readings. Remember when vour
buddy Joe B, Hamm put up his new anten-
na, and he went up three decibels at your
house? That is about the same effect as if
he had doubled his output power. That’s
because the graph of power vs gain looks
like that in Fig 3.

Notice the upward curve on the graph in
3A. This is typical of factors that increase
exponentially.

Still confused? When we count 1, 2, 3,
4, and so on, we increase the number by
one unit. This is called a linear increase.
When we count 1, 10, 100, 1000, we in-
crease by a power of 10 each time—an
exponéntial increase.

Unless you want to learn more about the
workings of mathematical functions, don’t
worry about calculating logs. Most $15
calculators will do it for you with very little
pain and frustration, and quite a bit of
speed and accuracy. (Heck, even in the
*dark ages’” we had slide rules!) However,
it pays off to be able to estimate a log on
a test before you calculate it. For example:

tog 100 = log 102 = 2
log 1000 = log 103 = 3

So, if you are taking the log of 275, you
know it will be between two and three, and
closer to two than to three, Then, when you
work the problem, you can eliminate a cer-
tain amount of **oops, wrong button.”
Now that we're experts on iogs, let’s work
with our old pal, the gain problem.

Harvey Homebrew built the linear
amplifier he always dreamed about. The
output of his rig without his linear amplifier
is 112 watts key down. With trembling
fingers, he eagerly patch-cords the
amplifier in line. Beads of sweat dance on
his forehead: Harvey pants with anticipa-
tion. Finally, unable to hold back his
mounting passion, he tlips the switch to
TUN—S18 W! How many decibels did
Harvey gain with the addition of the linear?

dB gain ~ 10 log (ﬂ) {Eq 3)

Pl

where
Pl = 112-W power input
P2 = 918-W power autput

dB = [0 log (%) = 10 log 8.2

= 10(0.91) = 9.1 dB gain

Epilogue: Harvey reads the next issue of
QST and wishes he had bought a seven-
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Fig 5—7¥he schematic tor a phase-angie
problem {see text).

element beam. He would have received
comparable gain for less money, but that’s
another story.

Tackling Trig

Trigonometry is the study of the func-
tions of right triangles. Right triangles are
a key to solving vector problems, such as
the phase-angle problem found on the
Extra Class test. Before we go to that,
however, let’s take a ook at a generic right
triangle in Fig 4.

Notice that each side is directly across
from its corresponding angle, and the
hypotenuse, ¢, corresponds to the right
angle. Thanks to Pythagoras and a host of
other talented ancients, we have three tim-
portant trig functions: sine, cosine and
tangent (abbreviated sin, cos and tan).
Using angle A as an example, we get:

sin / A = Opposite side  a
hypotenuse p

cosine / A = _adjacent side _ b

hypotenuse c

opposite side a
tangent / A = e T o 2
Bent & adjacent side b

The aresine, arccosine and arctangent are
the inverse, not reciprocal, of these
functions. A good example is shown below.
sine (457) = 0,707 arcsin{0,707) = 45°

[he value for sine, cosine and tangent
can be found easily with a calculator.
Usually an inverse button, labeled dif-
ferently on different models, is available.
By pressing this button first and then one
of the three trigonometric functions, you
can solve for the arcsine, arccosine, and
arctangent. This is an easy test for you to
learn those function keys.

Fig 6=The phase-angle problem shown in
vector form,

We can use what we have learned in a
typical phase-angle problem. The symbols
and their values are shown in Fig S. The
equations can be determined from looking
at the diagram. (In the equation, 8, the
Greek letter theta, represents an unknown
angle.)

tan @ = _._)Ef-clta] _
where
Xtota] = Xl., — X(?
Kiatal = 100 — 200 = — 10D
. —lao
ten b= —ag = !

If we wrote this problem as a vector, it
would look like Fig 6. Inductive reactance,
X1, and inductive capacitance, X¢, act in
opposite directions. This is shown in Fig 6.

To get 8 by itself, you take the inverse
of the tangent (arctan). Once again, your
best bet is letting your calculator do the
work.

¢

]

arctan(—1)

f = --45°

The phase angle in this problem is ~45
degrees. If you got this one, “va done
good!™

Now That You Got This Far ...

If you still feel a fittle shaky on these con-
cepts, remember what 1’ve covered in a few
paragraphs takes some folks vears of
learning. Don’t feel ashamed or in-
adequate. You should be able to get a
handle on it, and that is the key to
meaningful learning. Always realize that
higher math involves learning and
understanding the concepts of mathe-

matical functions, rather than actual com-
putation. Onee you feel comfortable with 7
the concepts, you can use them 25 a
foundation for new knowledge. You may
even look forward to the math problems
on your exam (no kidding) because of your
new skills.

At any rate, don’t let math become a
stumbling block to the class of license you
want! “I didn’t bhave much math in
school,” or, ““T haven’t had that vet,” is
1o excuse. Sure, math is tough, but once
mastered, you will have a new weapon in
the arsenal of knowledge you need to aim
for the license you desire.

Maria became a licensed amateur in 1976 and
earned her Extra Class license in 1981. She
holds a B85 in biclogy from Northeast Missouri
State University and is certified to teach
blology, chemistry and general science.
Presently emploved by A & A Amusement in
Macon, Missouri, Maria works as an elecironic
cofn-operated amusement-machine techni-
c¢lan. She spends her spare time working
closely with upgrading hams in the area and
participates in teaching Novice classes.lgse=

ek

Strays &

I would like to get in touch with. ..

(1 anyone who has purchased surpius
ACSSB boards from ARRL or who works
with ACSSB technology and would like to
assist others in getting their boards
working. Maureen Thompson, ¢/0 ARRL.

-] anyone interested in starting a net on
3945 kHz (9 PM EST Mon through Fri) for
Western Electric ops (Radicians) who
worked on the DEW Line for WECO.
Andy Sallet, WITG, 10 Wellesley Rd,
Nashua, NH 03062.

[Z] anyone with instructions or information
on the Hy-Gain HM-6 6-m halo antenna.
Howard Kraus, K2UD, 372 Callodine Ave,
Amberst, NY 14226,

QST congratulates. . .
1 Henry Bartsch, N1AK, of Rutland,
Vermont, on receiving the 70th Anniver-
sary Award from QCWA 2VP-1915 via
Yankee Chapter 112.

(1 Curtis B. Thompson, WASRLE, of San
lose, California, on being named Vice
President and Group EBExecutive—
Components for Honeywell,

[-] Travis Marshall, W3HPS, of Bethesda,

Maryland, on being named Senior Vice
President, Director of (Government
Relations, for Motorola, Washington.
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CATVI Field-Strength

Measurements Made Easy

Turn your 2-meter fransceiver into a field-strength meter—
no modifications required!

By Greg Bonaguide, WA1VUG
Contributing Editor, QST

PO Box 12248

St. Petersburg, FL 33733

current state of cable television inter-
ference (CATVI).' In this article, |
will explain how to locate cable leaks and
how to measure the severity of those leaks.

L ast month in QST, I reported on the

Locating the Leak

Cable leaks are not difficult for amateurs
to track down. Any amateur who owns a
2.meter transceiver has the equipment
needed to locate a cable that radiates. The
fauity line segment or ¢able-system com-
ponent can be pinpointed by watching for
the highest S-meter reading in a suspected
cable-leak area.

In many cases, a complete and accurate
report to the cable company may be all
that is needed to get a leak fixed. The
report should include leakage locations
{street addresses or utility pole numbers},
areas affected, dates and circumstances
surrounding the discovery of the leak{s),
and field-strength measurements. A well-
documented technical report increases the
chance of resolving the problem. Any
amateur suffering from CATVI who
receives no cooperation from his local cable
franchise should submit such a report
fo the joint National Cable Television
Association (NCTA)/ARRL CATVI
Committee.?

While amateurs can detect and identify
cable leaks by using various fox-hunting
techniques, most hams do not have access
to the specialized equipment needed for
making quantitative field-strength
measurements. Professional field-strength
measuring systems are designed to give ac-
curate readings over wide frequency and
signal-level ranges, making them pro-

iMotes appear on page 46.
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Fig 1—A basic F&EM scheme. Output is binary
(HilLo, or onfoff).

hibitively expensive. Amateurs, on the
other hand, are primarily interested in one
frequency, 145.25 MHz, and one field-
strength measurement, 20 pV/m. This
represents the maximum permissible elec-
tromagnetic field strength a cable may
legally radiate, when measured 10 feet
from it, provided the cable does not cause
harmful interference to another radio
service.

Developing a suitable field-strength
meter is not a trivial task, Two approaches
are presented here, The first gives insight
into the nature of amateur field-strength
measurements, while the second describes
a tested and working prototype system.

Conventional Field-Strength
Measarement Methods Approach

Fig 1 is the block diagram of a basic
field-strength measuring (FSM) system. At
its heart is a comparator that compares the
signal strength of an incoming unknown
source to that of a reference source,
Whenever the unknown’s level is different
than the reference, it causes the comparator
output to change. The output indicator

may be as simple as an LED that glows
whenever an unknown signal-source level
exceeds the reference level,

In this network, it is assumed that the
comparator is operating at RF—that is, the
known and unknown sources both deliver
RF signals to their respective comparator
inputs. An alternative FSM system might
first convert the unknown signal (from an
antenna) to a de voltage, and compare this
to some reference dc voltage Ievel, This
reduces oscillator/RF circuitry, and
eliminates the need for RF shielding be-
tween the reference aud unknown source.

System Transfer Function

Regardless of the particular configura-
tion used, the network’s input-output
transfer function must be known. Given
this function, the voltage that will be
delivered to the comparator when the
antenna is immersed in an electromagnetic
field of known intensity can then be
determined, This is the most crucial and
difficult part of designing an accurate FSM
system because each component affects this
mathematical input-output relationship to
some degree. System modeling must be ac-
curate, From the standpoint of FSM, the
most important system parameters are
those involving the antenna. These are also
generally the hardest to obtain. Type of
antenna used, directivity, gain and even
polarization will affect the voltage a given
electromagnetic field produces at the
antenna terminals. Because of these
variables, measurements are normally
taken in the orientation that produces the
maximum indication.

Aside from these theoretical concerns, an
amateur FSM network must meet several
practical requirements. it should be as
stmple as possible, easy to reproduce and
inexpensive, An ideal way of satisfying
these design criteria is to incorporate an
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Fig 3—The “calibrated leak™ approach, Any receiving antenna
located a distance, r, away will be immersed in a calculable
electromagnetic tield.

Fig 2—F8M circuitry can be reduced by integrating an existing
2-meter transceiver into the system. Sea text for discussion.

existing 2-meter transceiver into the FSM
system, rather than develop separate RF,
IF and signal-detection circuits.

Adapting a transceiver to the system of
Fig 1 results in the simple system of Fig 2.
The only additional equipment required is
81, which switches between the antenna and
the reference signal source. The “‘leakage
threshold level” may be obtained by
switching S1 to the rEFerence position and
observing the signal level on the S meter.
Then, for detecting leakage, S1 is switched
to the ANTenna position. In use, the
antenna is placed 10 feet from a suspected
illegal leak. Any S-meter reading that
exceeds the reference [evel indicates a
radiating cable,

The Hand-Held Transceiver Dilemma
Many of the new hand-held units are en-

cased in a nonmetallic enclosure. This may
protect its circuitry from mechanical shock,
but offers little attenuation to RF energy.
(This is the reason local repeaters can be
heard quite well on a hand-held transceiver
with no antenna attached.) From an FSM
standpoint, such a ‘*feature’’ invalidates
the calibration process. RF may enter the
receiver through either the antenna feed line
or by way of conductive circuit-board
traces and components that act as small
antennas. The amount of RF contributed
by each path is never a constant ratio, since
the “stray’* RF changes (in amplitude and
phase) with instantaneous changes in hand-
held transceiver orientation. Nothing short
of installing the unit in a *‘suit of armor™’
will alleviate this problem. (Incidentally,
this solution was tested, but made access
to the speaker, volume- and squelch-

control knobs inconvenient!)

An Alternative Approach

Instead of trying to make a calibrated
FSM network that works with any cable
leak, why not design a calibrated cable leak
that will work with any transceiver? This
approach (Fig 3) has many benefits. Here,
the system transfer function has to be
developed only for the transmitting
antenna. An S-meter reading corres-
ponding to this known electromagnetic
field strength can then be read from a
transceiver with its antenna located a
measured distance away and its orientation
varied for maximum S-meter reading.

System Details

This system requires three basic
components—an RF signal source

Q1

2NG2z22

Y1 "'Z‘ 5.6k

ﬂ-.. c4
48,4166 TRIM € R2 R3
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Fawy

44

145 2498
MHz

R{ LEVEL
100
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b, = 10100
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Fig 4—Schamatic diagram of the oscillator.
G120 pF.

G2, C3—10 pF.

C4—3-20 pF ceramic trimmer.

J1—BNG connector.

L1—1.08 4H, slug-tuned.

L2—0.12 yH, slug-tuned.

L.3—5t number 20 wire on ¥-In-diam coil form,
tapped 2t from ground,

01, Q2—2N5222 (SK3246).
R1—100-chm trimmer potentiometer,
Y1—48.4166-MHz crystal, 3rd-overtone type.
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Fig 5—Full-size etching pattern for the
oscillatar.

{oscillator), attenuators (to reduce the RF
from the oscillator’s practical level to some
extremely small level), and the antenna (in-
cluding the Feed line). To obtain a transfer
function, [ chose the simplest antenna
available—a A/2 dipole. {A horizontal
A/2 dipole mounted at a 15-foot elevation
best depicts a cable.) Aside from its
straightforward geometry and basic elec-
trical characteristics, it is simple to build
and to feed. .

The Field Strength Function

Since dipole field strength is a function
of hoth power into the antenna and
distance, r, from the antenna, [ chose
t = 10 feet, {This is the same distance used
for actual field-strength measurements.)
The equations leading to the system
transfer function are presented at the end
of the article. The resuits show that, in
order to produce a field strength of
20 pV/m 10 feet from the antenna, a
feedpoint signal level of ~71 dBm is
necessary. Since this power level is so low
(~71 dBm = 75 pW = 75 uuWih), |
decided to use a signal source that produces
— 11 dBm and attenuate the output by
60 dB. Oscillator, attenuators and anfenna
construction are considered separately.

Oscillator

Fig 4 shows the schematic diagram of the
oscillator. Y1 is a 48.4166-MHz third-
overtone crystal. C4 is the frequency-
trimmer capacitor. Output from the
oscillator stage {(Q1) is applied to 1.1-C1,
which resunates at 48.4166 MHz. Q2
provides amplification. 1.2-C2 tunes to the
third overtone of the fundamental fre-
quency, 145,25 MHz. L3 is used primarily
for impedance matching. The tap point
should be positioned to obtain maximum
power output. Ri is a 100-ohm trimmer
potentiometer used to fine-tune the

44 O

Fig 6—An x-ray view of the oscillator
baoard, showing cemponent
placement.
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Fig 7~ Oscillator enclosure dimensions. The top and bottom are copper mash. See text for
details.

Do
auTeuT

Fig 8—RF calibrator schermatic diagram.
C1, C2—-0.1 gF, 50 V.

D1, D2—8chottky barrler diodes.
J1—BNC conrnector.

R{+}, R{=}—5Hee text.

R2—2.2 ka, 1 W,

R3—220 k2, 12 W.

B4--51kQ, 14 W.

RS, BR6--100 ohm, Y1 W,

U1—Dual op-amp, 1458 (RS 276-038).

output level to ~11 dBm. 1t has 4
10-dB  attenuation range. A full-size
ciching pattern is presented in Fig 5.
Double-sided copper-clad G100 epoxy

circuit board should be used. Fig 6 shows
component placement.

The oscillator is built in a box con-
structed from scrap double-sided cirenit
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Fig 8—Input-output relationship for the RF calibrator of Fig 8.

board (see Fig 7). Be sure to seal the four
irmer seams and the seams formed by the
battery compartment with solder. The
oscillator board is positioned about Y4 inch
from the bottom of the box and soldered
in place from above and below. The
bottom of the box is copper mesh, which
folds around the outer edges of the box for
easy soldering access. Similarly, mesh is
used for the top cover, but does not extend
over to the battery compartment. Double-
sided PC board serves as the battery com-
partment cover. Fo ensure that RF can only
get out through the BNC antenna jack,
place a ferrite bead on the +9-V battery
lead where it enters the battery compart-
ment. A standard alkaline battery provides
9 V for powering this circuit.

Calibration

Several methods may be used to set the
oscillator output. The easiest way is to
hook the oscillator to a spectrum analyzer
and adjust for an output of —11 dBm at
145.25 MHz. Alternatively, an RF probe
may be used; — 11 dBm produces 61.4 mV
RMS (86.8 mV peak) across 50 ohms.

Lf, however, your only troubleshooting
or test equipment consists of a high-
impedance voltmeter, the following RF
calibrator may be used. (See Fig 8.) Two
Schottky-barrier diodes and two capacitors
form a voltage doubler/rectifier. These
convert any incoming RF signal to a dc
level and apply it to a high-input-
impedance voltage follower (U1A). UIBis
a noninverting voltage amplifier. When

properly aligned, this circuit producesa — 9
to +11 V output for input levels between
~18 and -2 dBm.

Construction

Use only the Schottky-barrier diodes
specified or another diode with similar
transfer characteristics. Any others will
cause a significant variation from the input-
output relationship shown in Fig 9. Fig 10
is a full-size etching pattern for the
calibrator. Use double-sided, copper-clad
G10 epoxy circuit board. Fig 11 shows parts
placement.

Use a socket for U1. It keeps heal from
damaging the 1C and will make replace-
meent easy, if necessary. Install R2, B3 and
R4 as shown, Similarly, install C'1 and C2.
Mount the BNC connector on an upright
piece of double-sided PC board and solder
this board to the main board as shown in
Fig 12, Side plates add structural support.
R5 and R6 are soldered between the center
pin of the BNC connector and the upper
ground plane of the main board. D1 and
D2 are soldered last. Use the minimum heat
NECessary.

For alignment, connect the wiper of a
10-kQ potentiometer to pin 3 of Ul and the
ends across to £12 V, Turn the poten-
tiometer to the center of its range. This is
the dc input level simulator. Next, solder
[.5-kf resistors to each end of a 1-kQ
potentiometer. This is the output leve! ad-
Just potentiometer. Attach the free ends to
#12 V and the wiper to the unterminated
end of R2 (see Fig 13). Now, apply

Fig 11—Parts-placement guide for the RF calibrator.

+12 ¥V, being sure to observe correct
polarity. Waich the voltage on U1 pin 3.
Adjust the dc input-level simulator for
0 V. Similarly, connect the voltmeter to
Ul pin 7 and turn the output leve! adjust
potentiometer for 0 V or ground.

The next procedure ensures that the
voltage gain, A, is 60. First, connect the
voltmeter to Ul pin 3 and adjust the de
input-level simulator for a voltage between
+80and + 250 mV. Record this value and
the corresponding output voltage (U1 pin
7). Repeat for a negative voltage. Voltage
gain, Ay, is computed from A, = voltage
out? ¥oltagey,. For example, if the output is
+7 ¥V with +80 mV applied, the gain
is 7/0.08 ~ 87.5. Compute the average
of the two measurements [A, = A, (+) +
Al —)/2]. If A, is greater than 60, reduce
the R3/R2 ratio. Likewise, if the gain is less
than 60, increase R3/R2. Next, remove the
dc input-tevel simulator and temporarily
ground Ul pin 3. Adjust the output level
adjust potentiometer for —9.0 V ar Ul
pin 7. Carefully remove the 1-kQ poten-
tiometer with the two resistors attached,
noting which resistor was connected to
+ 12 V. Measure the resistance hetween this
resistor’s free end and the wiper. This
represents R(+ ). Record this value, and
repeat for the other resistor to obtain
R(-). Choose a single- or parailel-
combination of 4-W resistors that vield
R(+) and R({-) and solder as shown in the
parts-placement guide, Let the resistors
cool and verify that the cutput (U1 pin 7)
is —9.0 V with the input (Ul pin 3)
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Fig 12--RF valibrator construction detail. See
text.

grounded. This completes alignment.

Power Measurements

As shown in Fig 9, the RF calibrator’s
output will be ~4.5 V when the oscillator
delivers - {1 dBm. Connect the output of
the oscillator to the RF calibrator, apply
412 V, and ohserve the output voltage
{U1 pin 7. Adjust the oscillator’s output
attenuator (R1) to obtain —4.5 V. This
completes calibration.

The Antenna
The antenna chosen for the FSM system

is a A/2 dipole, This type was chosen for

its reproducibility and the relative ease
by which its performance may be
mathematically modeled and later verified
in the field.

The prototype, constructed from
1/8-inch-diameter aluminum rod, has an
overall length of 3 feet 214 inches; 50-ohm

coaxial feed (RG-158) is used. The balun
consists of seven tightly coiled turns of feed
line 3 inches from the antenna feedpoint.
Experimental results indicated that the
pattern produced by this antenna is
truly bidirectional. Measured SWR is
1.7:1. The antenna elements mount in a
Plexiglas® block, which in turn mounts
vertically to a section of PVC pipe. This
provides a convenient, nonmetallic
mounting system for field use.

Altenuators

A 60-dB attenuator is needed to bring the
— 11 dBm oscillator output level down to
the —71 dBm required at the antenna ter-
minals. Such a large amount of attenuation
also ensures that no reflected RF {(because
of antenna or feed-line mismatch) gets back
to the oscillator. The attenuators are con-
structed from information given in The
1986 ARRL Handbook.’ Two identical
30-dB pi-network attenuators were con-
structed in individual double-sided copper-
vlad PC-board enclosures. BNC connectors
were installed at each end. Measured at-
tenuation at 145.25 MHz was 30 &1 dB.

RG-158 is used to interconnect the
oscillator, attenuators and antenna. Since
the system requires less than 8 feet of
coaxial cable, feed-line attenuation is
assummed to be negligible.

Using the System

The accuracy of my prototype network
was checked using a professional FSM
system with calibration traceable to the
National Bureau of Standards (NBS). Field
strength, measured 10 feet from the anten-
na, was 20 gV/m!

if you duplicate this system carefully,
I'm confident you'll get the same results.
it’s important, however, to remember that

ISl L E-A
DCOINPUT-LEVEL SIMULATOR
10 k T i

1.5k

QUTPUT-LEVEL

-2V

ADJUST

Fig 13—RF calibrator alignment detail.
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any objects near the antenna will influence
the field pattern.

Best results are obtained in large, open
areas—a sports tield or empty parking lot
are fine locations. Accurately measure and
mark a I[Q-foot-radius circle near the
middle of the field. Position the calibrated
“Jeaky cable’® in the center. Turn on the
oscillator and position the antenna of the
transceiver requiring calibration at the
10-foot-radius marking. (Anyone not
directly involved with the calibration
process should stand at least 100 feet
away.) When this S-meter reading has been
recorded, any remaining transceivers may
be calibrated in the same way. With some
transceivers, an attenuator may be needed
between the antenna and the unit to obtain
midscale deflection. Happy hunting!

Special thanks to ARRL Lab Supervisor
Phil Accardi, AJIN. His technical
assistance made this project possible.

Calculations®

The electric field produced by a dipole
antenna is given by:

E, = B - (Eq 1)

where
E, = field strength (volts/meter)
P, = power transmitter {watts)
R = distance to measurement points
(meters)

Rearranging the equation, we get:

_ EOZRZ
Po= 492
For B, = 20 xV/m

R = 3.048 m (10 feet)

_ @ox 10-612 x (3.048)2
49.2
= 7,54 » 10-11 watts

Py

This value is equal to 71 dBm and
represents the power that must be applied
to the transmitting dipole to produce a
20-uV/m field 10 feet away.

Notes

'G. Bona%ﬂde. “Cable Television Interference:
1986, QST, Jan 1986, p 33.

*CATVI reporting forms are available from the
ARBL. Write to CATVI Desk, clo ARRL,
225 Main 5t, Newington, CT 06111,

Bee p 2544 of The 1986 ARRL Handbook.
Table & lists %0-ohm, pi-network resistive
attenuators.

“For further informatlon, reter to Antenna Theory,
Analysis and Design, by Constantine A.
Balanis, Harper & Row, NY, 1882, ]



Product Review

Conducted By Bruce Q. Williams, WABIVG
Assistant Technical Editor

Trio-Kenwood Communications TS-94OS HF Transceiver

What a radio! This feature-packed hox is
Kenwood's newest state-of-the-art transceiver
and their showplece. Here, in one package,
you will find a high-performance, general-
coverage receiver; a 250-W input, solid-state,
broadband transmitter; a sturdy power
supply; lots of ““beils and whistles’” and even
an optional all-band, automatic antenna-
matching network,

There is more to say about the TS-9408
than available space will allow. For that
reason, this review will highlight some of the
unique features of this radio and compare it
to the TS-9308 (see January 1984 QST),

Frequency Control

Like the '930, the '940 employs a push-
button band switch. There is a button for each
ham band from 160 to 10 meters, including
the WARC bands. A pair of buttons, located
immediately below these, allow up/DOWN
tuning in 1-MHz frequency steps. The 10
band switches in the 940 serve a second pur-
pose. They can also be used to enter a fre-
quency directly into the selected VFO. This
is a handy feature indeed.

The a/B push button is used to select
between the two VFQs that control the fre-
quency synthesizer. The spLIT push button
allows split operation. The T-F SET button
allows selection of transmit frequency during
split operation. The A-g switch brings the
unused YFO to the frequency in use. Rotating
the weighted VFO knob at normal tuning
speeds shifts the frequency in 10-Hz steps, or
10 kHz per VFO knob revolution. Turning
the knob faster (over 5.5 to 6 rev/s), increases
the frequency step rate proportionally,

If you like memories, you'll love the *940.
Here you will find four switch-selected banks
of 10 memories each. That’s right—40 of your
favorite frequencies ready for rapid recall. (A
big increase over the 8 memories—16 if you
make a medification—of the *930.) The bank
switch is located inside a door in the top
cover, so you'll want to organize memory
contents into the four banks in a logical
manner, like favorite nets in one bank, short-
wave and standard BC stations in another,
and so forth,

Each memory location contains both a fre-
quency and a mode. This is possible because
the mode is selected electronically by means
of push buttons located to the left of the VEO
knob. An annunciator indicates the mode
selected by an audio signal—the international
Morse code for the first letter of the mode
{c for CW, a for AM, etc). Under the top
cover is a switch that selects either 100- or
10-Hz resolution on the white digital fre-
quency display. Beneath the digital display is
an analog display with a red pointer to track
tuning up and down the band. Another switch
selects a pointer range of 1000 or [00 kHz.

The two digits to the right of the main fre-
quency display show the RIT/XIT offset in
100-Hz increments. That’s right—XIT has
been added in the '940. The RIT/XIT range
is 4 full +9.9 kHz, and there is no con-
ventional “‘center off” position. Instead, the

Trie-Kenwood T5-940S Transceiver, Serial No. 51110330

Manufacturer's Claimed Specifications

Transmitter frequency range: 160.m, 1.8-2.0 MHz;

80 m, 3.5-4.0 MHz; 40 m, 7.0-7.3 MHz; 30 m,
10.1-10.15 MHz; 17 m, 18.068-18.168 MHz; 15 m,
21.0-21.45 MHz; 12 m, 24.89-24.99 MHz; 10 m,
28.0-29.7 MHz.
Receiver frequency range: 150 kHz-30.0 MHz.
Modes of operation: A3J {USB, LEB) A1 (CW),
F1 (FSK), A3 (AM), F3 (FM).
Frequency display:
Large fluorascent-tube digital main display
and LCD dot-matrix 16-digit sub-display.
Frequency resolution; 10 Hz
Frequency stability: 10 PPM

Transmitter:
Power Input: 250-W PEP {160-10 m bands, 888,
CW, FSK, FM); 140-W {AM).

Spurious signal and harmonic

suppression: ~ 40 dB or less {in CW).
Third-order intermodulation

distortion: - 37 dB or less (single-tong input),
CW keying waveform; Not specitied.

Receiver:
Receiver sensitivity: 10-dB $/N — 14 dBy
(0.2 pV) or less in SSB, CW and FSK;
10-dB /N 6 dBg {2 pV) AM; 12 dB signal
+ noise + distortion/signal + nolse, —& dBu
(0.5 uV} or less in FM.
Receiver dynamic range:
Mot specified.

Aeceiver recovery time:

Squelch sensitivity: — 10 dBy (0.32 4V) or less.

Beceiver audio output at 10% total harmonic
distortion: 1.5 W,

Color. Brown.

Size (HWD): 7.5 x 154 x 160 in.

Waight: 68 Ib.

Measured in ARRL Lab
As specified.

As specified.
As spacified.

As specified.

As specified.
Not measured.

Transmitter Dynamic Testing

Power autput (CW): 160 m, 118 W; 80 m,
120 W; 40 m, 120 W; 30 m, 116 W; 20 m,
120 W; 17 m, 118 W; 15 m, 117 W, 12 m,
115 W; 10 m, 118 W.

- 54 dB. See Fig 1.

—37 dB. See Fig 2.
See Fig 3.

Receiver Dynamic Testing
Minimum discernible signal
(noise floor {dBm):
8m 20m
-140 ~-139

Blocking dynamic range (dB):
8m 20m
141 138
Two-tone, third-order intermoduiation
distortion dynamic range {dB):

80m 20m

893 a7
Third-order input intercept (dBmj:

80m 20m

-05 +B65

Receiver quieting (uV for 12-d8 signal
+ noise 4+ distortionfsignal + distortion;
0.3 uV at 29.6 MHz,
See Fig 4.
Min 0.13 gV, max 1.1 gV,
As specified.

February 1986 a7



Fig 1—Worst-case spectral display of the
159408 operating on the 160-m band. Vertical
divisions are each 10 dB; horizontal divisions
are each 1 MHz. Qutput power is approxi-
mately 100 W at a frequency of 1.85 MHz. All
spurious emissions are at least 54 dB below
peak fundamental output. The T5-8405 com-
plies with current FCC specifications jor
spectral purity,

Fig Z—5pectral display of the T8-9405 output
during transmitter two-tone intermedulation
distortion {IMD) test, Third-order products are
37 dB below PEP, and fifth-order products are
43 dB down. Vertical divisions are gach 10 di;
hattzontal divisions are each 1 kHz. The
TS840S5 was being operated at rated input
power on the 20-m band.

CLEAR switch returns the offset to zero,

A unique green multipurpose subdisplay
located to the right of the main display shows
a clock, a graphical representation of the
receiver bandpass characteristics, or frequen-
cies contained in the VFOs or the selected
memory bank. The clock function in the 940
inciudes a timer that can be used to turn the
transceiver on and off at predetermined times.

Kenwood has even thought of the vision-
impaired ham. An optional voice-synthesizer
unit can be mounted inside the cabinet, The
synthesizer announces the main display fre-
quency on demand (pressing the voICE push
huttom). The review unit did not include this
feature.

Receiver

The *940 features a quadruple-conversion
recedver in SSB, CW, AM and FSK modes,
and triple conversion in the FM mode. The
first 1F is at 45.05 MHz, the second at
£.83 MHz, the third at 455 kHz and the
fourth at 100.kHz. An FM discriminator is
fed from the 455-kHz IF output of the third
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mixer. The receiver lives up to Kenwood’s fine
reputation for producing high-dynamic-range
receivers.

As with the *930, two noise blankers are in-
cluded. The first, with a threshold control,
is effective against pulse-type noise, The
second is for pulses of alonger duration, such
as those annoying woodpecker (over-the-
horizon radar) pulses. Both blankers work ef-
fectively, but blankers can degrade receiver
performance under high-level signal con-
ditions. Judicious use of the ne LEVEL and k¥
ATTenuator controls will get rid of the noise
while keeping overload problems to a
minimum,

Several aptional filters are available for the
'94(). There is a 6-kHz (AM) second 1IF filter,
and 500-Hz, CW filters for the second and
third IFs, and a 250-Hz filter for the third IF.
The ¢W VBT control is a continuously variable
bandwidth tuning control that may be used
to tighten up CW selectivity. Used with the
wide (SSB) filters, the vBT varies the band-
width from 2.7 kHz down to 600 Hz. With
either or both S00-Hz CW filters installed, the
vBY range is 500 to 150 Hz. vBris especially
handy for those times when the narrow filter
is too much and the wide filter is not enough.
in fact, the casual CW aperator may never
need the selectivity afforded by the optional
CW filters.

In addition to IF filtering, the *940 incor-
porates an effective audio filter. The AF TUNE
circuit controls a peak-type audio filter with
an 800-Hz center frequency, adjustable +400
Hz. This filter is useful for reducing unwanted
signals and noise.

Perhaps the most important feature for the
CW operator is the pricH control. The
normal CW offset is 300 Hz. For those
operators who prefer to listen to a different
note, the PITCH control simuitaneously shifts
the iF passband, the received beat frequency
and the sidetone pitch,

For the SSB operator, the ssi $1.OPE TUNE
controls (HIGH ¢UT and Low cu1) allow in-
dependent adjustment of the high and/or low
frequency slopes of the IF passband. These
controls help cut interference from stations
higher or lower in frequency. In addition, the
NOTCH filter (also useful on CW) helps cut
carriers or S5B QRM.

Transmitter

Kenwood chose a pair of rugged Motorola
MRF-422 transistors, cach capable of
dissipating 290 W, for the final amplifiers.
The finals operate at 28-V dc, and the net
result is a clean, cool-running fransmitter.
Cratput power is at least 100 W on all bands.
The transmitter is broadbanded, and no
tuning is reguired. Internal protection cir-
cuitry reduces transmitter output it the load
SWR is greater than about 2:1. Two quiet
cooling fans, one for the final amplifier heat
sink and one for the power supply,
automatically activate when heat sink
temperatures rise and shut off after the
terperatures fall below set levels. .

The review '940 contained the optional
AT-940 aptomatic antenna-matching net-
work. This T-network uses relay-switched in-
ductors as well as two motor-driven variable
capacitors. According to the manual, i is
capable of matching antenna impedances
from 20 to 150 ohms. The AT-940 works on
all amateur bands—and that includes 160
meters!

Fig 3—CW keying waveform ot the T8-240S.
The lower trace is the actual key closure; the
upper trace is the RF envelope. Each
herizontal division is 5 ms.

Fig 4—Receiver recovery {turnaround) time.
The lower trace shows the key opening; the
upper trace shows receiver audio output.
Horizontal divisions are each 10 ms. There is
an appraximate 20-ms delay before receiver
recovery,

Fufl-break-in C'W, that is real QSK, is
another feature of the '940. Proper se-
quencing is assured by CMOS logic circuitry,
and reed relays provide nearly silent opera-
tion. Receiver AGC action is smooth with no
annoying pops or thumps.

The built-in speech processor gives punch
to the transmitted voice signal, 1 particularly
appreciate the facilities for properly adjusting
the processor. Use headphones and operate
the MONI switch so that you can hear the
audio signal as it will be transmitted. With
the METER switch in the comP position, ad-
just the PROCESSOR 1N comtrol for about
midscale deflection as you speak into the
microphone. MNext, place the switch in the
ALC position and adjust the PROCESSOR OUT
control for mid-scale detlection as before.

Operation

To operate the controls of the 940 is to
realize that this is a guality piece of equip-
ment. All controls have the firm but smooth
feeling that vou expect from Kenwood. Panel
layout is well done, making the rig very easy
1o use.

The features of this radio make sense—
they work and they perform useful functions.
Especially usetul are alf the QRM fighters.
Accessories are easily added if desired, be they
teansverters or 4 Beverage untenna for
receiving.



The manual covers what you need to know
in plain, easy-to-understand language, and it
is profusely illustrated. 1t is very well done,
and especially useful for the beginner. The
only shortcoming I found is a lack of con-
nection details for the acct jack.

In normal operation, I found the XIT to
be particularly useful and easier to use than
operating split with two VFOs. Variable-speed
tuning makes rapid QSYs within a band
faster, These and many other features make
this a significant improvement over the *930.
As in the "930, synthesizer switching transients
can be heard when tuning the band at a
moderate-to-fast rate. These ‘“pops’ are par-
ticularly annoying when tuning across a
nearly dead band.

In my opinien, Kenwood has come up with
another winner in the 940, If you are thinking
about buying a state-of-the-art transceiver,
you should check this one out. Manufacturer:
Trio-Kenwood Communications, 1111 West
Walnut St, Compton, CA 90220. Price class:
TS-9408 with AT-940 antenna tuner, $2000;
YK-88A-1 6-kHz AM filter, $60; YK-88C-1
500-Hz filter for 8,8-kHz IF, $70 ; YG-455-1
500-Hz CW filter for 455-kHz IF, $100;
YG-455CN-1 250-Hz CW filter for 455-kHz
IF, $120; VS-1 voice synthesizer unit, $40.
—Chuck Hutchinson, KSCH

MIRAGE COMMUNICATIONS
C211 220-MHz AMPLIFIER

With all the concern these days about the
Amateur Radio Service keeping the allocation
at 220 MHz, it’s only right that we get on the
band and use it. From an operator’s view-
point, it’s a great band—the DX-
communications possibilities are approxi-
mately the same as on 2 meters, and in many
areas, the repeater segment is much less
crowded. Several persistent amateurs have
earned WAS and VUCC on the band. Com-
mercial equipment for 220 MHz is not nearly
as plentiful as for other bands because the
market is much smaller; only North American
amateurs are blessed with an allocation here.
The lack of commercial equipment, especially
for 58B and CW, is part of our 220-MHz
population problem.

Enter Mirage Communications, a major
manufacturer of VHF and UHF accessory
equipment. Mirage markets several power
amplifiers that are of interest to amateurs ac-
tive on 220 MHz; the newest is the C211. This
amplifier features 110-W output for just over
1-W drive and a preamp for the receiver. TR
switching with a variable delay for SSB is
standard. Like most other Mirage power
amplifiers, the C211 may be used with the op-
tional remote-control head (model RC-1),
which duplicates the front-panel controls.

Circuit Highlights

There are three switches and two LED pilot
lights on the front panel. The POWER ON/OFF
switch conirols the power amplifier, The
PREAMP ON/OFF switch conirols the
preamplifier. The power amplifier and
preamplifier may be used simultaneously
or separately, as operating conditions
dictate, and the two LEDs indicate the
POWER ON condition of each. The ssB/FM
switch controls the TR time delay. The rear
panel is equally straightforward. There
are two S0-239 connectors for input and

Mirage Communications C211 220-MHz Amplifier, Serial No. 018-384

Manufacturer's Claimed Specifications

Frequency coverage: 220 to 225 MHz,

Medes of operation: FM, SSB and CW.

Power output: 110 W ar more for 2-W input.
Input power 0.2 to 4 W,

Spurlous signal and harmaonic supprassion:
Not specified.

Receive preamplifler: 10-dB galn with 2.5-dB
(0.5 dB) noise flgure.

Power requiraments: 13.6-V dc at 1820 A, nominal.

Size (helght, width, depth): 3 x 55 x 12in.
Weight: 5 tb.

Measured in ARRL Lab

As specified,

As specified.

94 W for 0.8-W drive;
110 W for 1.2-W drive.

See Flg 5.

9-dB gain. NF not measured.
13.6-V dc at 19.5 A at 110-W autput.

output, a phono jack for TR control, a six-
pin Molex connector for the RC-1.and two
heavy wires for dc power. A 35-A fuse is
provided in the de power line. The cover must
be removed to replace this fuse.

The C211 is always biased for linear opera-
tion, even when the front-panel switch is set
for M. The only difference between the ssp
and FM mode settings is the TR relay drop-
out time delay. The relay drops out instantly
in Fm, but drop-out time may be set for
anywhere between a few milliseconds and
about 1.5 seconds for VOX SSB operation.
This delay adjustment is made through a hole
in the left side of the cover, behind the front
panel,

Two stages of power amplification are used
to get from the 2-W level up to the [ 10-W out-
put. The first stage uses an MRF240A, while
the second stage uses a pair of SRF2838 tran-
sistors. The preamp uses a U309 FET. All
components are mounted on a PC board that
is bolted to the hefty heat sink that forms the
top of the amplifier. A built-in thermostat
shuts off the C211 if the heat-sink
temperature reaches 170°F; it will not coine
back on until the heat-gink temperature drops
below 140°F,

It is important to note that the C211
manual cautions that input power must not
exceed 4 W, Higher power may damage the
driver transistor and will void the warranty.
If your rig has more than 4-W output and no
reliable means of controlling the power
output, _you should choose another power
amplifier with higher drive requirements. The

Fig 5—Worst-case spactral display of the
Mirage C211 amplifier. Vertical divisions are
each 10 dB; horizontal divisions are each 100
MHz Output power is approximately 110 W at
220 MHz. The fundamental {pip at the left of
the photo) has been reduced in amplitude ap-
proximately 14 dB by means of a notch filter
to prevent spectrum-analyzer overload. All
harmonics and spurious emissions are at [east
68 dB below peak fundamental output. The
G211 complies with current FOC spegifica-
tions for spectral purity,

manual also states that the antenna should be
matched to an SWR of 1.5:1 or better. Higher
SWR will not damage the amplifier, but it will
degrade performance.

RF-sensed switching is standard, Whenever
approximately 0.2 W, or more, of RF drive
is applied to the RADIO (input} jack on the
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rear panel, the amplifier automatically
switches into transmit. The phono jack on the
rear panel provides a means of ““hard wiring”
the antenna relay to control it from the
transmitter, Grounding the center pin of this
phono jack places the amplifier in transmit.

Hookup and Operation

The €211 requires approximately 20 A at
13.6-V de, 50 Mirage recommends using no.
% wire between the amplifier and the power
source, it possible, the wires coming out of
the back of the amplifier should be connected
directly to the battery or ac-operated power
supply.

| had the vpportunity to use the €211 on
both FM and SSB/CW. For FM operation,

icontinued from page 9)

think of that,” the amateur replied. *“Shounldn’t
anyone who reaches for a telephone,” the staffer
went on, “*have an expectation of privacy?”’ So
far as ARRL can tell—and we heaed this story
independently from both parties to it!—all the
roncerns about amateur phone patches being af-
fected by the hill arise solely from this incident.
The ARRL's preliminary testimony drawn up by
ARRL's counsel dwells heavily on the fact that
Amateur Radio is a gigantic *party line” with
1.5 million participants worldwide; thus, there
has never been an expectation of privacy.
Moreover, since no communicatjons refating to
anyone's business activities can be handled by

the €211 was the perfect companion for an
IC-3AT hand-held transceiver. The difference
between 2 W or so from a hand-held radio
and the 110 W from the amplifier is stunning.
There’s no comparison between what is
workable with the C211 in the line and out
of the line,

On the low end of the band, [ used the C211
with a homemade transmit converter that
delivers about 1 W in linear operation. The
1 W from the transmit converter is enough
to drive the C211 to nearly full output. With
this setup, an Advanced Receiver Research
high-performance receive converter, and a
long Yagi at a height of 100 feet, [ was able
to work stations throughout the first three call
areas and VE3, I found that I can work the
same range on 220 as [ can on 2 meters with

Amateur Radio, there is no unmet nesd for an
expectation of privacy here.

+ The House subcommittee staff is purpose-
fully reaching out to all sectors who may wish
to comment on the bill—for or against. The
House hearing at which ARRL was scheduled
to he a witness was canceled—but for reasons
totally unrelated to H.R. 3378, The chairman of
the parent Judiciary Committee preempied the
time for a full committee meeting on a political
issue, and all members were required to attend.
The hearing may have been rescheduled by the
time vou read this; January 29 or 30 seems 2
likely date.

* The Senate subcommittee has been working
with the Department of Justice on some of its
concerns about the draft language. There may

a similar setup.

The €211 is a solid piece of equipment that
fills a need on a band where commercial
equipment is scarce. If you have an FM
transceiver that needs a boost, it's worth con-
sidering. 1f you’re into homemade SSB/CW
equipment, then the C211 can save you from
building a2 1-W to 10-W stage to get your
signal up to the drive requirements of most
other commercial power amplifiers.

Mirage offers a 5-year warranty on the
211 (except for power transistors which are
warranted for one vear). Price class: $315.
Manufacturer: Mirage Communications
Equipment, Inc, P O Box 1000, Morgan Hilt,
CA 95037, tel 408-7719-7363.—Mark J.
Wilson, AA2Z HFE

or may not be another hearing on that side; in
any case, those groups who have expressed an
interest will be given a chance to comment on
amended language. ’

+ Finally, on both sides of the Hill, draiters
thought they were leaving Amateur Radio totally
out of the bill, ARRL has been assured that the
point will be made clear either in report language
or through text changes to make this plain.

Summing up, amateurs are right to be con-
cerned about any bill of this type, to follow its
progress closely and, should it take a turn in a
harmful direction or should it impact on some
other phase of their lives, to contact their own
Representatives and Senators. But is there need
for collective panic in re 5,1667 and H.R. 33787
In ARRL's view, no.—Eerry Williams, WIUED

Fig 4—IUJNKEMO installed in a Ten-Tec kever.
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{continued from page 28)

board that measures 1.1 < 2.3 inches and
mounted it inside my keyer (Figs 3 and 4).'
All components are available trom Radio
Shack. Nothing is critical—the only adjust-
ment is the time-delay resistor, R3. Once
you have it set, put the lid back on your
keyer and you're ready to go.

Conclusions

Since 1 really didn’t do anything to my
keyer, there’s not much to conclude, except
that in the course of designing the
UNKEMO I discovered who Mr. Kirchhoff
is. BEven if you don’t build the UNKEMO,
look up Mr. Kirchhoff in The ARRL
Handbook. 1t will brighten your day.

1For instructions on how 1 build and use this
type of printed-circuit board, refer to "The
Super ACadapt,” QST, Dec 1985, pp 25-28 18+



Hints and Kinks

Conductad By Bob Schetgen, KU7G
Assistant Technical Editor

AGC AND RF-GAIN CONTROLS
FOR THE TEN-TEC ARGOSY

11 have met many users of the Ten-Tec
Argosy transceiver on the air and, while all
agree the rig is a fine performer, most wish
it had an RF-gain control. Since the Argosy
operates QSK and uses only AGC to set the
RF gain, the noise between dots and dashes
can be quite raucous, as the receiver gain is
wide open until the AGC takes control. My
outboard RF-gain control requires absolute-
Iy no surgery to the rig and is within the ability
of nearly anyone; the only disassembly
required is removal of the top cover.

The circuit in Fig 1 applies an adjustable
voltage to pin 5 of Ul (MC1350), which is the
AGC input. 1t controls RF gain in the same
fashion as the AGC and has no effect on
normal AGC operation. S-meter readings
decrease along with the RF gain. Place the
outboard control on any breadboard, box or
what have you. Connect the control to the
transceiver by passing wires through the
centers of the rivets that secure the phono-
jack pane! to the transceiver rear panel. The
ground wire of the new control is connected
to the ground wire of the jacks, just inside
the 525 rear panel. Obtain + 12-V dcin the
same manner from the 12-v AUX jack inside
the rear panel.

To make the control lead, slip a ferrite bead
over the diode lead (cathode), and form the
shortest hook with which vou can work.
Solder the hook to the lead of R29 (10 ki),
which is centered on the end of Ul,

My control works nearly as well without
the diode and ferrite bead, but I seemed to
get a bit of filter blowby without them. This
RF-gain control definitely improves W
operating convenience, especially on a noisy
band.—Ned B. Smith, NOCWW, Ryan, lowe
(] Ten-Tec issued a bulletin, TN2-525,
describing how to install an RF-gain control
in the Argosy 525. It requires that a small,
concentric, dual-10-kQ potentiometer be in-
stalled in the AF-gain position. Such a “‘pot™
[ have not, so | added an outboard RF-gain
control and found it to be a big help.

Then, inspiration struck: Why not reverse
the Ten-Tec design and have a fixed audio
gain with variable RF gain? My scheme
worked well, and you can have the final ver-
sion without drilling any holes. Furthermore,
you can return to the original layout very easi-
ly by plugging the connectors from the
original audio potentiometer back into
terminal 43,

To perform the modification, proceed as
follows: Remove the two connectors from ter-
minal 43 of the [F/AF board and move them
aside for future use. Wire a miniature 10-k0
potentiometer to a four-wire connector that
will plug into terminal 43, Adjust the poten-
tiometer for an optimum audio level,

Next, turn your attention to the two con-
nectors that are wired to the original audio-
gain potentiometer and hook them vp as
follows: The adjustable arm of the poten-
tiometer goes through a IN4148 diode to the
common junction of D9 and D10. Connect
oite end terminal of the potentiometer to
ground and the other to +12-V dc.

tN448 ¢ !

1Ck

&2k 22

O AAN AN Ay

+12-voc 1k /__L
RF GAIN

Fig 1—Schematic diagram of NOCWW's
HF-gain control gircuit for the Ten-Teg
Argosy 525,

Set the RF-gain potentiometer to midscale
and proceed with the *‘smoke test.” [ found
the adjustment critical because the full range
is only a couple of dial markings. (If the RF-
gain control works backwards, reverse its bat-
tery and ground connections.) [n spite of the
RF-gain control, a strong signal still generates
unwelcome audio pops, so [ added an acic
ON/OFF switch. [An AGC-timing modifica-
tion for the Argosy series appears in the
November 1983 Hints and Kinks cohimn.
~Ed.}

The AGC ON/OFF switch was created by
breaking the connection between D2 and Q5,
and wiring in a switch. Disconnect the ac leads
from the switch associated with the new RF-
gain control and use that switch as the AGc
ON/OFF control. [This leaves the radio
without a power switch, When used with a
switched supply, such as the Ten-Tec 225, the
ac-switch leads may be connected, in which
case power to the *525 is controlled by the
switch in the power supply. When a battery
or unswitched supply is used, place a power
switch (13 V, 9 A}in the de line to the radio,
or add a new switch to the *525 in a location
of your own choosing, —Ed.]

Full Q8K CW operation is a most satisfac-
tory experience using a manua! RF-gain
control and no AGC. 85B works well with
the AGC on.~Jack [. West, WeVD,
Sacramento, California

A GAUGE FOR ADJUSTMENT OF
SLUG-TUNED RADIOS

[J Many older radios, such as the Drake
twins and Collins S line, have siug-tuned coils.
The slugs are connected to controls on the
front panel and move up and down as those
controls are adjusted. According to the Drake
T4XB/R4B manual, the coils must be set to
precise positions (by measuring the distance
from the top of the slug to the coil form)
before alignment of the associated stages.
I'had trouble locating a ruler marked with
graduations smaller than 1716 inch until I
needed to rebuild a carburetor. The float

gauge supplied in a carburetor-rebuild kit is
about 4 inches long and marked off in
1/32-inch graduations, The gauge gets into
tight spaces and, at least for me, is just what
the doctor ordered.—Rick Tushner, N2EO,
Whitestone, New York

[If you are not a »shade-tree mechanic,” ask at the
local garage. They discard the gauges when they
rebuild a carburstor.—Ed.)

N CONNECTORS AND BELDEN 9913
COAXIAL CABLE

(] | developed the following process to pro-
vide a s0lid connection between Belden 9913
cable and a standard **N* connector, UG-940
and UG-941 are conventional N connectors
with all of the expected hardware parts. The
only difference from UG-21/23 connectors is
in the back-shell clamp device. This device is
designed to anchor the armor braid of cables,
such as RG-10 and RG-12. You might obtain
this clamp separately as an MX-564A and use
it with existing {JG-21/23 connectors. [ yse
the back-shell clamp to attach a 2-inch piece
of Y-inch (OD) copper tubing, which, in
turn, clamps the outer jacket of the 9913
cable.

Fig 2 shows the copper tube in several steps
of preparation, from left to right: (A) Cut to
length with a madeler’s razor saw (do not use
a rolling tube cutter as it deforms the tube ex-
cessively); trim the ends of the tube smooth
and square. {B) Form one end of the tube to
create a stight flare; a 60° {lare is optimum,
but any flaring tool can be used, including a
large punch and hammer, (C) Cut four saw
slots with a hack saw, as shown; these slots
allow the smail hose clamp to compress the
tube and gently grip the 9913 cable,

Slide the clamp and connector parts
(Fig 3) over the cable in their proper order
(very important!). With a duff knife, care-
fully cut and remove 44 inch of the cable
jacket—do not cut or nick the braid wires.
Caretully comb the braid wires straight and
slide the clamping ring over the braid. Bend
the braid wires back over the ring and trim
off the excess length with sharp cutters. With
a sharp razor blade, slit the soft aluminum
foil shield in about eight equal places. Open
the petals of foil and trim the excess length,

With a sharp razor blade, strip the inner

(A) B) ©

Fig 2--The copper connector extension shown
in three steps of construction: (A) cut to
length, 2 inches; (B) end flared; (C) slots cut to
allow compresslon around the 9913 cable
when the hose clamp is tightened.
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Fig 3—UG-940/941 connector parts {including the additional copper tube and hose clamp) laid
out tor piacement on the cable. An assembled, stock UG-940/241 connector is shown below the

parts.

Flg 4—The prepared end ot the cable with
center pin attached.

Fig 5—A sompleted connectoricable assembly
with joints puttied for weather pratection.

conductor to within approximately 1/32 inch
of the shield. Then, carefully file the exposed
center conductor down to 0.090-inch diameter
{with a small, flat file) to {it the connector
center pin. Trim the center conductor to 0.20
inch long (from the dielectric). Try to keep
the copper wire round and be sure to clean
any filings out of the end of the cable. Slip
a clean center pin onto the wire and carefully
solder the joint without excess solder. (When
it is hot enough, the soider will be seen to wick
into the soldering hole in the cup of the pin.)
After the joint has thoroughly cooled, care-
fully carve any excess solder from the center
pin with a very sharp knife or razor blade.
The pin should slip cleanly into the connec-
tor body. Give the cable assembly a final in-
spection, remove any stray metal chips, cop-
per powder, misplaced braid wires and shield
foil. Fig 4 shows the prepared cable end with
the center pin aftached.

Assemble the connector body with the cable
and clamps. Securely tighten the connector
back shell {into the body) and the back-shell
¢lamp nut (onto the copper tubg) with open
end wrenches. Slip the hose clamp over the
slit end of the copper tube and gently tighten
it to hold the cable without drastic cable
deformation.

Weatherproof the connector assembly with
small quantities of Coax Seal™. Rofl the
putty material between the palms of your
hands to form small strings. Work this
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material thoroughly into the crevices of the
connector assembly, There is no need to com-
pletely cover the entire connector; just fill the
parting lines and crevices (Fig 5). Use the same
technique with the connector pair when they
are tmated. (Clean the seal material from
hands and old connectors with a
hydrocarbon-based solvent.) Overwrap the
connector assembly with a double layer of
vinyl electrician’s tape for extra weather pro-
tection. While the seal material may well be
sufficient, the addition of the tape makes the
progess more certain,—Dick Jansson,
WD4FAB, Muaitland, Florida

A LOW-IMPEDANCE RF GROUND

[l When | was a Novice, 1 experienced some
REI trouble, and the fellows at my club
(W7AIA) suggested that | use two ground
leads, one twice as long as the other. When
one lead is quarter-wave resonant, the other
is not. Thus, there is always a low-impedance
path to ground.—Bob Scheigen, KU7G,
ARRL staff

ROOF PATCH FOR PERMANENT
SEALING

[ I have discovered some products that ef-
fectively seal, protect and preserve exposed
wires and solder joinfs. They withstand the
elements to prevent corrosion and deteriora-
tion, as well as supplying added strength to
plastic support components that are often
used in antennas. [ refer to synthetic roofing
compounds that cure to a rock-like hardness,
These tar-like materials can likewise seal
ground-rod connections, transmission-line
connections, nuts and bolts, and antenna
elements. You can prevent damage to
transmission lines or guy lines that bend over
the edges of roof tops by spreading the com-
pound on the contact areas. The compound
binds them to the roof, thus preventing
rubbing and fraying. Many other uses can be
found by enterprising hams.

The material is sold in one-quart cans. it
is applied in a semiliquid form by the use of
a small brush, spatula or similar object. It
cures in a few days and, once hardened, re-
mains so indefinitely. (Once hardened, the
material has no effect on the SWR or
radiating properties of antennas.) The com-
pound can be purchased in any hardware
store or roofing supply house, but make sure
to get the kind that hardens, as some kinds
stay soft. [ use a brand called Kool Seal
Instant Patch. it sells for about $3.50 per
quart. In the three years since I have applied
this compound, it has resisted severe summer
and winter weather and has remained in the

same hardened state,—0Dr. Maurice I. Sasson,
MD, W2I4J, New Rochelle, New York

FLASHCUBES SOLVE DIM-DIAL
PROBLEMS

i1 Does the dial illumination in your equip-
ment seem a little weak? Here is an easy and
inexpensive way to brighten things up without
making any electrical modifications. Simply
disassemble a used flashcube and salvage the
thin metalized reflector strip behind the
flashbulbs. After the four sections have been
snipped apart with a pair of scissors, they
make excellent reflectors for panel lamps.
Turn your radio on, slip the reflector over the
existing bulb, and adjust its position for best
focus. if necessary, the reflector can be
trimmed to fit in tight corners. A drop of glue
will hold the light piece of plastic in place on
the bulb, and your ‘“modification’” can be
removed as easily as changing the lamp!
-—Penn Clower, WIBG, dndover,
Massachusetts

A FREE HOLDER FOR 9-V BATTERIES

[1] Fig 6 shows a 9-V battery holder that §
have been using. It is made from a plastic
35-mm film can. Most metal battery clips take
{ess space, but this battery holder does offer
some advantages.

¢ The cap applies constant pressure to the
battery contacts.

e As the battery-connector wires are inside
the case for some distance, there is no strain
on the battery contacts or connections.

* Vpu can get the cases free from most
photo-processing shops.

1 mount the holder with no 4-40 pan-head
screws through the base. Align the screws with
the lead hole so they do not interfere with the
battery. If you leave the leads long snough
to remove the battery, you can seal the lead
hole and have a moisture-proof battery com-
partment.— Faughn ). Nogle, WS3TIT,
Vudito, New Mexico

Fig 6—W5STJT's battery holder, which is madae
from & 35-mm {ilm holder. oL 8]



Technical Correspondence

Conducted By Paul K. Pagel, NTFB
Senior Assistant Technical Editor

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

REMOTE CONTROLLERS

(1T have just skimmed through *‘Remote
Control of Digital Communications,”” (ST,
Sep 1985, | won't concern myself with the
project per se, but only with the BSR X-10
system mentioned. I am familiar with BSR
equipment; I’ve had some of the units in my
house for about a year,

The first problem to consider is availability.
This project is a victim of the all-too-familiar
“we don’t carry it any more” syndrome.
Radio Shack and Sears, like Leviton before
them, have discovered that the system as a
whole might be an interesting gadget, but it’s
too tough to sell. Both have discontinued
most or all of the individual components,
[Editor’s Note: The Heath retail catalog 870R
lists BSR devices on pp 16-17.] General
Electric has recently begun marketing some
of the components under their name, but I
think they’re even more expensive,

Next, these things are far from secure. In
addition to the telephone controller, there are
manual controllers operating on house wiring
(actually they are much more common than
the telephone units). Any of these will quite
easily operate any modules in a neighbor’s
house or apartment. There is some limit on
range, and pole transformers or modules
operating on the ““wrong’® half of a 234-V
circuit will decrease the maximum range. In
fact, to lessen such problems as might occur
when several homes are using the system, all
manual controllers and modules have a
““house code’ dial that has 16 positions. If
your modules seem to go on or off inex-
plicably, try resetting the dial. {This will not
deter someone deliberatety tampering with
your system, however.)

Even if there’s no one nearby with another
system, the modules can trip themselves for
no apparent reason, In my setup, i’ve divided
my modules between a couple of controllers,
and each is on its own house code (this helps
prevent accidentally controlling the wrong
module), But 1 have experienced spontaneous
module turn-ons with both systems. Sometimes
all modules on one system will go on; other
times, only one or two modules are activated.
The next time it will be the second system, but
not the first, This is very disconcerting. Even
brief (fractions of a second to several seconds)
power failures will trip the module switch.

Anyone planning to use the BSR equipment
for any purpose should take ail of this into
consideration.—8. J. Christel, 219 Shady
Lane Ct, La Crosse, WT 54601

FM AND THE TS-4308

L3 Robert Witte deserves congratulations for
providing quantitative data on the perfor-
mance of SSB vs FM.* Fig 10 of that article
teils the whole story for the TS%-4308
specifically. It is likely that most amateur geat
will be within a few decibels of the results
shown in the figure. The textbook formula-
tions and curves, like Fig &, are not very useful

since the IF bandwidth selected by the
designer is not known and the distortion due
to the IF bandwidth/discriminator
characteristic seems to be analytically impossi-
ble to find. Thus, those measurements are re-
quired for a realistic comparison.

Fortunately, the signal-level values are
plotted in Fig 10. Actually, the difference in
decibels in signal level for a specified value
of post-detection SNR is the best yardstick of
relative performance. It directly yields the
relative radiated power (amplifier power plus
antenna gain} required for the specified
performance. His concern about the absolute
value of the signal level can be eliminated
by converting signal level to the ratio of
signal level to spectrum level of the noise,
N, (noise power per 1 Hz bandwidth), Then,
the horizontal scale becomes S/N, and
measurements made with other noise levels
can be similarly plotted for direct comparison.
The value for Ng is obtained from the
16 nV/~ Hz noise fevel, which equals — (43
dBm/Hz. 5/N, is equal to signal level
~(~143) = signai level + 143, S/N,is the
most universally accepted measure of
communication-system performance. The
artificially derived values for SSB SNR and
FM SNR should be discarded.

It is interesting to note that the noise level
used for the tests was — 143 dBm/Hz, while
the resistance noise of the generator(s) was
— 168 dBm/Hz (assuming a S50-ohm
impedance). Thus, the noise level used was
25 dB above the resistance noise floor of the
generators and certainly was high enough to
eliminate the receiver noise figure from con-
sideration (I assume the noise figure of the
TS-4308 is well below 25 dB). The theoretical
value for §/N, for an 85B system is easily
obtained as 5/N,, (S8B) = post-detection
SNR (PDSNR) + 10 log audio equivalent
noise bandwidth. Using 10 dB for PDSNR
and the signal level for $8B = — 101.5 dBm
from Fig 10, /N, = ~101.5 + 143 = 41.5
dB, which is a reasonable value for marginal
voice communication (10-dB PDSNR).
Solving backwards for the audio bandwidth
of the TS-4308 vields 1413 Hz—so maybe the
designer of the TS-430S narrowed the S8B
equivalent noise bandwidth somewhere (the
audio amplifier maybe?} from the value
assumed by Witte to be 2.4 kHz.

When S/N, is used as a yardstick, the
equivalent noise bandwidth does not have to
be known. However, N, must be known and
few have access to the instrumentation re-
quired. [ won’t even speculate on the
theoretical value for 5/N, (FM) for the
T5-4305 since, as Witte points out, the
academicians aren’t in agreement, and who
knows what the TS-430S parameters are!
Perhaps Trio-Kenwood can explain why the
FiM PDSNR in Fig 10 seems to be flattening
out instead of becoming parallel to the SSB

B, A Witte, “A Closa Look at Frequency
Moduiation.” QST, Sep 1985, p 31,

curve, Thanks again to Robert Witte for pro-
viding the honest quantitative comparison of
FM and SSB, (Do I hear the CW crowd in the
background pointing out their 500-Hz band-
width filters provide CW S/N,, performance
that is better than SSB by 10 log 1413/500 =
4.5 dB?)—J. T. Kroerert, KAIPL, 349 New
Meadow Rd, Barrington, RI 02804 @7

Feedback

[1In “A CW Receive Program for Atari
Computers’ (Nov 1985 ST, pp 51-53), an
omission has been discovered in the program
listing supplied to us by the author. Please add
the following lines to program listing page 20:
4584 LDA #00

4586 STA (MEMRX),Y

4588 RTS

Thanks to Craig Scherer (KCOKP) and
author Steve Stuntz for bringing this fix to
our attention. Current program listings being
mailed by the Technical Department have an
errata sheet attached.

Please recognize that the program listing is

supplied in assembler and cannot be entered
as BASIC program statements. To enter this
code, your Atari computer must be equipped
with an assembler/editor cartridge. It is easy
to make a typographical error when keying in
programs. The code must be perfect before it
will tun properly. Often, a second pair of eyes
will spot a typo you may have passed
OVET.
(71 Author Richard Plasencta, WORPY, says
that line 1120 in his program for a ““Computer-
Aided Two-Band Vertical Antenna Design”
should read:

Gl = O1 * (PI/18®) : 33 = COS(GI)

His article appears in Dec 1985 (ST,
p 21, G ]

Strays

I would like to get in touch with. ..

[Z] anyone using the VIC 20 keyboard keyer
and code-practice program listed on page 16
of January 1984 QST. Glenn Wiebe, VE4GN,
81 Centennial Dr, East, Thompson, MB R8N
1J9, Canada.
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Amateur Capsule 1985

A ham-in-space mission, federal preemption for amateur aniennas
and excellent grades for the ARRL/VEC are just some of the
reasons 1985 became a banner year for Amateur Radio.

By Andrew Tripp, KA1JGG
Editorial Supervisor, ARRL

and

year before. Thoughts in 1984 were

on developing plans and fine-tuning
strategies for achieving objectives on
several fronts. Hams entered 1985 full of
optimism and with new vitality. It’s no
wonder 1985 became a vear of action. A
second ham-in-space mission mesmerized
the public again and helped atiract even
more hams, particularly young people, to
get involved in space communication,
Amateurs found relief from overly restric-
tive local antenna ordinances in 1985, in the
form of limited federal preemption. ARRIL
Headquarters started the new year with a
new look, having undergone a major
organizational overhaul, to better serve its
members in the modern world. An earth-
quake in Mexico City, a voleanic eruption
in Colombia, South America, fires in
California, and Hurricanes Elena and
Glorfa were some calamifies that called
amateurs into action to help disaster-struck
peoples. Several milestones were met also.
The International Amateur Radio Union
celebrated its 60th anniversary, The ARRL
Foundation surpassed the projected
$50,000 goal for the Goldwater Scholarship
Fund. A renewed commitment to pumping
new blood into the ranks of Amateur Radio
prompted a good look by the ARRL at
enhancing Novice privileges and a member-
ship drive that netted an increase of 13,875,
the largest since 1977, With support from
the ARRL, Volunteer Examiners brought
convenient and fair exam opportunities to
communities across the country. 1985 has
all the markings of a banner year for
Amateur Radio.

T he stage had been set for 1985 the

Along League Lines

ARRL demonstrated its ability to lead
by first taking a good look at itself. The
result was a major overhaul of the Head-
quarters operation, effective the first of
1985, to better be able to meet membership
needs and the challenges Amateur Radio
would face in coming years. With the crea-
tion of five offices—Adminstrative Ser-
vices, Development, Membership Com-
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Paula McKnight, NTDNB
Editorial Assistant, ARRL

munications, Publications and Volusnteer
Resources—Headquarters’ responsibilities
were carefully redefined and better aligned.
The move began to pay dividends early on:
Membership growth ensued; the number
and quality of ARRL publications grew, as
evidenced by the impressive /986 ARRL
Handbook and a new series of License
Muomuals designed to stay in step with FCC
question-pool changes; and there was
renewed emphasis by HQ in heiping the
volunteer field organization develop and
promote Amateur Radio on the local level.

At the January Board Meeting, League
officials fortified the HQ reorganization
with supporting actions, Most important
were fundamental changes to the ARRL
By-Laws. To be more in keeping with
today’s corporate standards, General

Manager David Sumner, KIZZ, was
named Executive Vice President and Perry
Williams, WI1UED, was elected corporate
Secretary. Also, the Board Standing
Committees were repiaced by four new
ones, which parallel HQ counterparts, to
assist the HQ staff members in meeting
League objectives.

Out of the July Board meeting came

1} a Board directive for the ARRL
Counsel to file in favor of preferred status
for coordinated repeaters;

2) reduced Full membership rates for
youths vounger than 18;

3) Board support of FCC retaining
responsibility for exam question pools, with
Volunteer Exarminer Coordinators respon-
sible for creating actual tests;

4) some fine-tuning of the League’s

Scouting + ham radio proved to be a magical formula for having fun while learning about
glectronics for some 30,000 Scouts and leaders from around the world who gathered July 24-30
at the 1985 National Scout Jamboree at Fart AP Hill, Virginia, to celebrate 75 yvears of Scouting.
During the event, operators such as Shelly Weil, K2BS {shown here), and participating Scouts at
gpeclal-event station K2BSA worked amateurs in over 100 countries and all 50 US states.
(WB2TRN photo}




Test sessions under the Volunteer Examiner Program became commonplace during 1885, giving
hams many more local exam opportunities than in the past. While expanding to all 50 states and
some areas overseas, the ARRL/VEG served about 60% of all candidates tested during the year.

proposal to enhance Novice privileges,
to make Amateur Radio more attractive to
newcomers and provide more opportunities
to acquire operating skills for upgrading.

In October, the ARRL Foundation had
met—and exceeded—its goal of $50,000 for
the Scholarship Honoring Senator Barry
M. Goldwater, K7TUGA.. The contribution
that sent the scholarship fund over the top
was a $3000 donation from HAMCON,
sponsors of the ARRL Southwestern
Division Convention, Many others had
selflessly contributed to the cause, making
this tribute to ham radio’s elder statesman
a reality. The 1985-8¢ winpner of the
Goldwater Scholarship Fund is Clark S.
Barrow, Ki4UT, of Fort Walton Beach,
Florida. Other ARRL award winners are
Donald R. Santangelo, KA2RLW, Hiram
Percy Maxim Memorial Award; Gordon
West, WB6NOA, 1984 Herb S. Brier
Instructor of the Year Award; and James
C. Rautio, AJ3K, 1984 Technical
Excellence Award.

On a sad note, Clarence Tuska, ““The
Old Man’s partner,” became a Silent Key
in June, Tuska was the cofounder and first
secretary of the ARRL, as well as co-
founder and first editor of (ST,

The Regulatory Scene

ARRL/VEC came on-line as the primary
Volunteer Examiner Coordinator, serving
hams in all 50 states as well as many
locations overseas. ARRL-coordinated VE
Teams held about 170 test sessions each
month, serving about 28,000 candidates in
1985, or about 60% of all candidates tested
during the vear,

On September 16, amateurs received
long-awaited federal relief in fighting
overly restrictive local antenna ordinances
with the adoption of PRB-1 by the FCC.
Although not a cure-all, PRB-1 will make
it easier for amateurs involved in local
zoning cases to establish federal interest in
their being able to maintain effective
antenna systems.

Amateurs aiso pained some new
operating privileges during the vear,
including access to the 900-MHz and
24-MHz bands, use of new modes on the
160-meter band and access to all of
10 MHz. Alsg, the FCC launched a major
rule making on repeater coordination, but,
at ARRL request, lifted 2 moratorium on
new repeaters in metropolitan areas.

Public Service Activities

Several major disasters during 1985
drove radio amateurs to perform in an un-
paralleled fashion. Among them were fires
that raged out of control in the hills of
California; an earthquake in Mexico City;
a volcanic eruption in Colombia (see
page 13, this issue, for a full report);
Hurricanes Elena, in the Gulf Coast, and
Gloria, on the Eastern Seaboard; and a

Delta airliner crash at the Pallas/Fort
Worth airport. In all instances, clubs and
individuals operating in the WNational
Traffic System and independent nets helped
disaster-relief officials by passing emer-
gency and health-and-welfare traffic in and
out of the affected areas around the clock
for the duration.

Technical Developments

Experimentation continued in developing
new communications modes for use by
amateurs. The number of packet-radio
terminal-node controllers (TNCs) grew
from about 4000 at the beginning of the
year to over 10,000 at vear’s end. The
problem changed from stimulating growth
to figuring out ways of alleviating
congestion on existing 2-meter packet
channels. The ARRL Ad Hoc Committee
on Amateur Radio Digital Communication
worked on easing congestion and
developing candidates for networking and
higher-level packet protocols. A Fourth
ARRL Amateur Radio Computer Net-
working Conference was held in San
Francisco during 1985, with a Fifth planned
for March 9, 1986 in conjunction with the
Orlando Hamcation,

The ARRL’s packet-radio newsletter,
Gateway, kept the unews flowing to
packeteers throughout the world. And the
news was: Amateur packet radio was
brought to the attention of the professional
telecommunications world when Larry
Kayser, WA3ZIA, in Hawaii, established
two-way communication with Martin
Sweeting, G3YJO, in England via UoSAT-

{continued on page 57)

Garland (Texas) ARG President NN5G (left) monltors the 2-meter repeater for messagaes as K&5P
(second from left) and WDSFYD asslst Spanish translator Julie Glaover as she passes disaster
traffic ta Mexico City during the aftermath of the earthquake there.
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ARRL’s

Honorary Vice

Presidents: We Salute You!

By Andrew Tripp, KA1JGG
Editorfal Supervisor, ARRL

resource i§ people, particularly

those individuals who have tirelessly
contributed their time and talents over a
period of time to making that organization
the best it can be. For the ARRL, that
distinguished group includes the Honorary
Vice Presidents. In tribute to them, par-
ticularly for their dedicated service to
Amateur Radio and ARRL members as
well over the vears, we take this oppor-
tunity to let members become better ac-
¢uainted with these outstanding individuals
who have helped place ARRL in the
position of leadership it enjoys today.

Dr. R, 0. Best, W5QK¥F

A dentist professionally, **Doc’’ Best has
had a distinguished second career in League
affairs. Elected Director of the West Gulf
Division in 1961, Doc served in that
capacity until 1968, when the Board of
Directors elected him
Vice President. As a
member of the ARRL
Board, he served on
many committees, in-
cluding Finance, Public
Relations, and Mem-
bership and Publica-
tions. A Charter Life
Member of ARRL, he
was elected Honorary Vice President in
1974, First lcensed in 1946, Doc has served
as president (1954) and as secretary (1951)
of the Corpus Christi ARC, and has been
a radio officer for Texas Civil Defense and
a member of the State Industry Advisory
Committee. Active in fraternal and civic
affairs, Doc¢ is a past grand master of
Corpus Christi Masonic Lodge 189, a past
president of the Corpus Christi Rotary
Club and a parade marshall for the 1964
Buccaneer Parade, his ¢ity’s answer to the
Mardi Gras.

Robert York Chapman, W1QV

Robert joined the ARRL Board in 1965,
winning the race for Director of the New
England Division. He served in that
capacity until 1974, when he became the
first elected President of the newly formed
ARRL Foundation. He retired from that
position in 1985, but remains a Director of
the Foundation. As director of Acoustical
Research and Development at the US Naval
Submarine Base in New London/Groton,

Q ny organization’s most important
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Connecticut, Robert contributed greatly to
the development of underwater acoustics.
Licensed with his present call since 1924,
he was elected Honorary Vice President in
1975. A Life Member of the Tri-City Radio
Club, Bob has served as
its president, activities
manager and (for many
consecutive  years)
chairman of the club’s
annual New London
{Connecticut) Festival.
A past director of Civil
Defense for the Town
of Groton, Robert is a
member of the A-l Operator Club, has
earned DXCC, and has held appointments
as Official Phone Station and Official
Bulletin Station. He is a Charter Life
Member of ARRL.

Charles G. Compton, WIAF

Charlie began his official association
with ARRL in 1958, when he started a two-
vear stint as Vice Director of the Dakota
Division. He became the Division’s Direc-
tor in 1960, serving 10 years in that post.
As Director, he served
on the Membership and
Publications, Planning
and Finance Commit-
tees, and served as
chairman of the Public
Relations Committee
and the Ad Hoc Com-
mittee on Elections.
From 1966 to 1968,
Charlie did a hitch as ARRL Vice Presi-
dent, and in 1970 was elected to the post
of First Vice President (which, according
to the JARU Constitution then in effect,
also made him Vice President of the
[ARU). Charlie was elected Honorary Vice
President of the League in 1974. A Charter
Life Member of ARRL, Charlie has held
an appointment as Official Phone Station
and is a member of the A-1 Operator Club.
He lives in Cornelia, Georgia.

Robert W. Denniston, WIDX

Beginning in 1956, Bob served 10 years
as Director of the Midwest Division. In
1966, he resigned as Director to become
ARRL and IARU President, holding the
former post until 1972 and the latter until
1974. Bob was elected Honorary Vice Presi-
dent in 1974, Licensed since he was 13, Bob

has served as ARRL Emergency Coor-
dinator and in RACES, and is past presi-
dent of the Des Moines Radic Amateur
Association, the Newton Amateur Radio
Association and the Potomac Valley Radio
Club. He has en-
joyed many e¢xotic
DXpeditions, includ-
ing the ‘‘Bxpedition
GonWaki’" to the
Bahamas in 1948 and
Clipperton in 1954 and
1961. While operating
as VP1JH in the VHF
Sweepstakes in 1960,
Bob racked up the highest DX score ever
recorded until that time in the ARRL DX
contest. He served four years in the Army
Signal Corps, during which time he was sta-
tioned at the Pentagon, and was a radio
operator aboard the presidential train near
the end of WW I1. A Charter Life Member
of ARRL, his QTH is now the British
Virgin Isiands, where he signs YP2VI.

Jean A. Gmelin, W6ZRJY

Amateur involvement for “*Doc’ goes
back to 1947. His great attraction to traf-
fic handiing led him to such League ap-
pointments as Official Relay BStation,
Official Phone Station, (fficial Bulletin
Station and Qfficial
Observer. From 1968 to
1977, Doc served as
Director of the Pacific
Division, where he
earned a reputation for
being one who puts 160
percent effort into
everything he does. He
was elected Honorary
Vice President in 1980. Using his experience
as a member of the ARRL Board of Direc-
tors, Doc for many years wrote a monthly
column on League affairs for Worldradio
News, He is a Life Member of the League
and a member of the A-1 Operator Club.
Doc lives in Cupertino, California.

John R. Griggs, WKW

Continuously licensed since 1922, John
began his association with the League as
City Manager {the forerunner of Section
Commaunications Manager) of San Diego.

(continued on page 79)
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OSCAR 11. Tucson Amateur Packet Radio
(TAPR) announced its new TNC 2:
Heathkit, GLB Electronics, AEA, Kan-
tronics, Packeterm and MFJ introduced im-
portant new packet products. The ARRL
Board-approved AX.25, Amateur Packet-
Radio Link-Layer Protocol, was published
and gained worldwide acceptance. Amateur
packet radio was used operationally to move
traffic in both actual and simuiated
emergencies. Automatic message forwarding
became & daily reality using the WBRLI
packet-radio bulletin-board software.

The years of groundwork by the Amateur
Radio Research and Development Corpor-
ation (AMRAD) on amateur spread-
spectrum experimentation finally paid off.
In 1985, the FCC amended Part 97 of their
rules to permit spread spectrum in the
amateur bands above 420 MHz in mid-1986.
The delayed implementation was to allow
amateurs to develop standards. An ARRL
Board-created Ad Hoc Commitiee on
Amateur Radio Spread Spectrum In-
teroperability had its initial meeting in early
December. The Committee is expected to
generate some interim operating guidance
for the June 1986 issue of OST. The ARRL
Lab automated its printed-circuit layouts
with Wintek smARTWORK and a Houston
Instruments DMP-41 plotter. Throughout
the year, OST carried many technical articles
of interest to advanced as well as beginning
experimenters, covering such topics as
SSTV, AMTOR, packet radio, computers
and ACSSB.

Canadian News

The Canadian Radio Relay I.eague con-
tinued in its quest to become autonomous,
as part of a five-year plan designed by the
ARRL and CRRL. During the year,
membership dues and records, heretofore
handled in Newington, became the respon-
sibility of the CRRL staff in London,
Ontario. Also, for 1986, CRRL started
handling its own financial affairs, operating
on a budget approved by the CRRL Direc-
tors. CRRL Heaquarters moved to new and
larger quarters, and a computer was
purchased and software developed for
HQ staff use.

In regulatory matters, the Department of
Communications granted Canadian radio
amateurs scveral power and frequency
privileges: CW and phone eperation on the
entire 160-metre band; repeater use on 10
metres; use of amateur television with a
6-MHz bandwidth; and S8TV operation
without a special endorsement.

International Scene

The IARU had a lot to celebrate in 1985,
particularly the &0th anniversary of its
founding. Today, the IARU is 124 strong,

and enjoys a fine reputation with nationai
telecommunication agencies worldwide.

The Space Shuttle Challenger rocketed Tony
England, WBORE, into space and into the
Amateur Radio history bocks as the second
ham-in-space. During his off hours, Tony made
two-ways with many youth graups across the
country, many times delighting hams with five
slow-scan Images.

Among the conferences IARU represen-
tatives participated in during the vear were
WARC-ORB "85 (a world conference on the
use of geostationary satellites) and the FARU
Region 3 Conference in New Zealand
{details to appear in & future issue of QST

In the DX arena, the UK sovereign base
areas on Cyprus (British Cyprus) were ap-
proved as & new DXCC country and added
to the ARRL DXCC Countries List.

Space Communications

The big news of the vear came when
Tony England, WOORE, rode the Space
Shuttle Challenger into Amateur Radio
history as the second ham in space. During
a Shuttle mission in August, Tony logged
well over 100 contacts—many of which
were via live slow-scan television—with
youth groups and individuals across the
country. The SAREX (Shuttle Amateur
Radio Experiment) mission received rave
reviews from NASA, opening the door for
future Shuttle amateur missions.

To document SAREX, several media
hams, including Roy Neal, K6DUE,
Frosty Oden, N6ENV, and Bill Pasternak,
WAGITF, teamed up to produce a video-
tape highlighting all the excitement of this
history-making tlight. It can be purchased
from the ARRL Circulation Department,
or is available on loan from the ARRL
Library to anyone who can have it shown
to an audience of prospective hams.

In October, two West German radio
amateurs operated from aboard the Space
Shuttle Challenger, marking a first for

German hams. The operators, Dr. Ernst
Messerschmid, DG2KM, and Dr. Reinhard
Furrer, DD6CF, both members of the
Deutscher ARC, and another ham, W.
Ockels, PEILFQ, of the Netherlands,
operated DP@SL during their off hours.

What’s Ahead?

Much was achieved by radio amateurs in
1985, and there are plenty of reasons to rest
on our laurels. But if Amateur Radio is to
stay alive and vigorous, there is much we
have left to do. Membership rolls, although
enjoying a healthy surge in the past year,
need to be bolstered even more—something
we can all help with on the [ocal level. The
ARRL/VEC got excellent grades during
the vear, despite a heavy workload, but
1986 should bring even more exam sites and
qualified examiners into the Volunteer
Examiner Program. Section-level activities
got a renewed commitment from ARRL
HQ to bolster volunteer field efforts even
more, but there are many more clubs that
can be brought into the ARRL fold, many
more Novice and upgrading classes to he
taught and many more Elmers needed to
help newcomers.

Novice enhancement and the possibility
of the ARRL helping the FCC issue call
signs are just two of the many issues facing
the ARRL—and alt hams—in the coming
vear. Your feedback, as well as your
active participation, is needed if Amateur
Radio is to stride vigorously into the
21st Century, [EEE—)

{continued from page 14)

times be prepared to assist, and it can do
so only if it has qualified trained operators.
In recent natural disasters, the national
Amateur Radio society in the affected
country played a most important role. It
is through organizations that are strong and
fully recognized by government administra-
tions that a real service can be provided.
The International Amateur Radio Union
(IARU) must continue to help its member
societies become stronger and maintain
leadership in Amateur Radio.

Most important, the role of Amateur
Radio in natural disasters is one of the
primary reasons why Amateur Radio exists
and is recognized as a service within the In-
ternational Telecornmunication Union
(ITU) Radio Regulations. it is our respon-
sibility to continue to provide emergency
public service.

Alberto Shaio, HK3DEU, is secretary of TARU
Region 2. He has close ties to Colombia, having
lived in Bogoia for many years, Fred Laun, K320,
traveled to Colombia just after the volcamo erup-
tion, Formerly an officer at the US Embassy in
Bogota, where he was HKINBB, he is now g
member of the US delegation o the Organization
of American States. G
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Happenings

Conducted By David Newkirk, AKTM
Manager, Regufatory Information Eranch

e Unlicensed Video Links at 902 MH7?
e 1500-W PEP Output Limit Affirmed for AM
e Third-Party-Traffic Agreement with 4UIVIC

FCC Closes Loophole in Third-Party-Participation Rules

As related in January League Lines, on
Movember 20, 1985, the Cotnmission released
a Report and Order in PR Docket 85-51,
amending the amateur rules to prohibit
amateurs who have had their operator licenses
suspended and station licenses revoked from
participating in Amateur Radio communica-
tions as third parties. These changes went into
effect January 24.

In this action, FCC weighed a number of
intriguing comments. It characterized as
“pupersuasive’ the comments of Richard A.
Golden that the proposed ruie would (1) in
effect, be a constitutionally prohibited ex post
facro law as far as those whose licenses have
already been terminated are concerned; (2)
deny former licensees freedom of speech; and
{3) effectively censor existing Commission
licenses in violation of their constitutional
guarantee of due process. ARRL had strongly
supported the Commission’s proposal, with
the caveat that any rulemaking retain express
permission to engage in third-party traffic, a
peoint left in doubt by the original FCC
NPRM. FCC agreed and included a new
paragraph in Section 97.114 expressly permit-
ting third-party traffic. Some commenters
suggested that licensees of gny radio service
having once had their licenses suspended or
revoked be barred from third-party participa-
tion in Amateur Radio. It was also suggested
that a person should have all other FCC

licenses revoked if sanctions had been im-
posed concerning an Amateur Radio license.
Wrote FCC, ““These suggestions involve
broad policy considerations concerning
licensee character qualifications in various
radio services that we regulate. They are
outside the scope of this proceeding.”’

A most quotable quote, though, was drawn
aut of the Commission by commenter John
S. Papay, who argued that no rules should
be adopted which would restrict former
licensees from third-party participation. He
said that participation in Amateur Radio as
a third party could be a positive factor in the
rehabilitation process of that individual, FCC
didn't mince words: **We do not concur.
Third-party participation is a privilege
extended to persons who are not control
operators. The rvest of amateur radio need not
continue to accommeodate the conduct of one
who has lost the privilege and who now may
or may not be able to conform to the law.”

Here’s the black-and-white of the resultant
changes to Part 97. To update your copy of
The FCC Rule Book, amend Section 97.79 of
the Rules for the Amateur Radio Service by
deleting paragraph (d). Section 97.114
{**Third-party traffic’”) is revised to read as
follows:

a) Subiect to the limitations specified in
paragraphs (b) and (c) of this section, an

amateur radio station may fransmit third-
party traffic..

b} The transmission or delivery of the
following third-party traffic is prohibited:

(1) Intermational third-party traffic
except with countries which have assented
thereto;

() Third-party traffic involving material
compensation, either tangible or intangible,
direct or indirect, to a third party, a station
ficensez, a control operator or any other
person;

(3) Except for emergency communica-
tions as defined in this part, third-party
trafiic consisting of business communications
on behalf of any party.

(¢} The licensee of an amateur radio sta-
tion may not permit any person to participate
in traffic from thai station as a third party if:

{1} The control operator is not present
at the control point and is not continuousiy
monitoring and supervising the third-party
participation to ensure compliance with the

=

(2) The third party is a prior amateur
radio licensee whose license was revoked;
suspended for less than the balance of the
license term and the suspension is still in ef-
fect; suspended for the balance of the license
term and relicensing has pot taken place;
surrendered for cancellation following
nutice of revocation, suspension or
monetary forfeiture proceedings; or who is
the subject of a cease and desist arder which
relates to amateur operation and which is
still in effect.

902-928 MHz ACCESS ASKED FOR
LOW-POWER VIDEO LINKS

Last September, Jerry iggulden of Valencia,
California, petitioned FCC to amend Part 15
of its rules to allow unlicensed operation
of low-power video transmitters at 902-
928 MHz. **The rules and regulations
currently don’t allow for the non-licensed,
low power transmission in any band suitable
for wvideo,” lgguilden wrote. **... The
proposed rule changes would allow for a
video transmitter and receiver/converter
pperating at 902 to 928 MHz. It is the
perception that these devices would serve the
public interest by offering the benefit of
broadcasting a video signal from the home
video cassette recorder (VCR) toa TV ina
remote location(s) {ie, another room). It is
virtually certain that the cost to the consumer
for this benefit would be significantly less
than a second VCR.™

tggulden, whose interest in the proposed

rules changes is in *‘potential involvement
with a company whose business would be to
market the proposed devices,”’ noted that the
field strength presently allowed by the ap-
plicable subpart of Part 15 would be more
than adequate for transmission over a short
range or within a single-family dwelling. ““In
fact,”™ he continued, “‘the Commission may
wish to impose a lower field strength limit on
the proposed devices in order to prevent in-
terference problems.”

What might this mean to amateur opera-
tions at 902 MHz? lggulden’s petition,
designated as RM-5193 by FCC, appears to
have been written without knowledge of the
then-impending occupancy of 902-928 MHz
by the Amateur Radio Service. Though our
amateur allocation at 902 MHz is secondary,
we’re not secondary to the unlicensed emis-
sions of devices operating under Part [5—s0
any such video links would have to suffer our
interference and would be proscribed from in-
terfering with us, Sounds good on paper ...

“*NO, IT DOESN'T!”--LEAGUE
COMMENTS TAKE 902-MHz
LOW-POWER VIDEOQ LINKS TO
CLEANERS

In the preceding item we told the tale of a
petition by Jerry Iggulden of Valencia,
California, requesting that FCC allow
unlicensed operation of low-power video
transinitters at 902-928 MHz. The idea behind
the petition (RM-5193) is the operation of
such transmitters to link video sources, such
as YCRs, to television sets without the bother
of interconnecting wires. Unlicensed
low-power communication devices operate at
quite a few places in the radio spectrum, it’s
true—but this proposal would plunk strong
video sources smack dab in our new 902-MHz
band!

“Ungood,” is ARRL’s response. ““The
consumer would be ill-served by the proposal.
The largest potential market for such con-
sumer devices would be for use in single- or



muitiple-family dwellings in or near major
metropolitan areas. The highest conceniration
of Amateur Radio stations also can be found
in single- or multiple-family dweliings in or
near major metropolitan areas.’”” Such
unlicensed devices must not interfere with any
licensed services on any frequency—and the
projected 902-MHz devices would provide
quite a front-end-full:

Calculations by the League’s Technical
Staff indicate that a radiated signal of the
petmitted intensity (30,000 microvolts-per-
meter at 30 meters) would produce a voltage
of over 340 microvolts at the receiver input
of a good amateur station at a distance of
1 kilometer ... at 10 kilometers, the
predicted signal would be 54 yV/m. The
amateur receiving such interference at
ranges of over 10 kilometers would face the
problem of identifying one or multiple in-
terference sources; calling on all neighbors
within that range to determine which one{s)
had installed such a video transmitter
(2 continnous-duty-cycle device when
operated); and the difficult or impossible
chore of convincing the consumer that the
device should not be operated ...

Neither the Commission nor the
manufacturers of garage-door openers
should have forgotten the problems which
arose when those devices were operated on
frequencies adjacent to voice frequencies in
the Citizens Radio Service and on frequen-
cies assigned to the Aviation Radio Service
... it would appear . .. that Part 15 Rules
as presently stated sufficiently provide for
the type of device proposed by Petitioner
{on frequencies other than those assigned
to the Amateur Radio Service), provided
that all technical rules are observed.

ARRL’s Comments in Oppasition to Peti-
tion for Rule Making in RM-5193 end there,
but we'll add a few more lines. Beginning
about a month after the filing of the Igguiden
petition, FCC issved two Public Notices about
illegal video transmitters—the first, on
October 10, aimed at manufacturers and
distributors of the things, and the second, on
October 31, warning consumers against the
use of the nasties. Seems there’s been a
proliferation of the things, FCC rules or no.
Marketers and manufacturers stand to be on
the receiving end of fines as high as $10,000,
and/or up to a year in jail for the first offense.
Consumers using illegal video transmitters
may expect to fare as well.

The Notice to marketers and manufacturers
included this comment, sure to light our eyes
but blacken some others:

It should be noted that the Commission
has occasicnally received petitions and re-
quests to allow the transmission of video in-
formation on the TV broadcast frequencies.
Mast recently, two petitions seeking to allow
this form of operation were reviewed by the
Commission. These were filed by RF Power
Labs and Mr. Robert C. Greene to allow
operation on the UHF and VHF television
frequencies, respectively. Both of these peti-
tions were denied by Commission action.
The denials were issued because of concern
about possible interference to licensed TV
broadcast stations. To date, no information
has been submitted that would support
claims that interference would not occur.,
Thus, there is no present expectation that
the regulations would be amended to per-
mit [such] video transmissions on the
television frequencies,.

Are You a Lawyer?
Amateur Radio Wants Youl

Your Ie[gai expertise is needed in the
Amateur Radic community to help build
and maintain the legal foundations for our
hobby. The League has initiated a
Volunteer Counsel Pragram; designed to
help stem the tide of overly restrictive
regulations on Amateur Radio. You can
heip, If you have an interest in this ex-
citing area of communications law, are a
reputable member ot the bar of at least
onhe state and are a League member,
piease contast us, As a Volunteer Gounssl,
you wili be kept well informed about areas
ot iaw atfecting Amateur Radio. For further
information, write to the ARRL Volunteer
Gounsel Program, 225 Main $t, Newington,
CT 06111,

It you live in one of the follawing ARRL
Sections, your legai experience is
especially needed: North and South
Dakota, Arkansas, Mississippi, Maine,
Rhode Island, Alaska, ldaho, Montana,
Nevada, North and South Carslina, West
Virgtnia, Utah and Narth Florida

What does the crystal ball presage for low-
power video transmitter operation on our fre-
quencies? Probably something you already
know: Say such devices were allowed, did
sprout all over the 902-928 MHz band in
metro areas (although with the projected
signal levels at 10 km and bevond, rural
amateurs would be hit with this, too)—who
would be blamed when your licensed amateur
signal messed up someone’s unlicensed video
link, the video link that’s supposed to accept
harmful interference and nof cause any? The
answer’s in your mirror; you.

1500-W PEP OUTPUT LIMIT FOR
FULL-CARRIER DOUBLE-SIDEBAND
AM PHONE AFFIRMED BY COURT

On July 22, 1983, the FCC adopted a Repor:
and Order in PR Docket 82-624 replacing the
former input-power-measurement standard in
the Amateur Radio Service with a power-
measurement standard based on peak-
envelope-power oufput, with 1500 W being
the maximum allowable power. The Commis-
sion recognized that this would have an im-
pact on AM double-sideband full-carrier
radiotelephone (A3E) operation, typically
limiting such operations to half of their
previous maximum allowabie operating
power. The FCC grandfathered the input-
power measurement rules for AM DSB opera-
tions until June 1, 1990, to minimize the im-
mediate impact of this rule change, ARRL
had gone on record as favoring permanent
grandfathering of the A3E output limitation,
but FCC’s response was that . . . we cannot
justify a permanent and continuous expense
in terms of equipment and training that would
be necessary for us to be prepared to make
a special power measurement for this class of
operations,”’

Glenn Baxter, KIMAN, fought this change
for A3E all the way up to the US Court of
Appeals, and the judgment of that court was
issued October 15, The US Court of Appeals
for the District of Columbia Circuit upheld
FCC’s decision, and its judgment was accom-
panied by an unpublished memorandum
opinion.

In his appeal, Baxter had argued that the

new standard, which permits A3E operators
to continue to operate under the old standard
(1000-W de input, the output power of which
might approach 3000 W peak), would
decrease the range and quality of his opera-
tions, thus reducing the educational and
economic value of his equipment. While the
court acknowledged the importance of public
service that Amateur Radio operators render,
it could find nothing on the record to indicate
that the Commission had violated its legal
duties in this matter. It also concluded that
the FCC possessed technical knowledge and
expertise which exceeded that of the court,
Baxter has indicated his intent to take his case
to the Supreme Court.

SCRRBA ASKS FCC FOR FSE
EMISSION ABOVE %28 MHz

As we gained access to the 902-928 MHz band
September 28 (see October OST), we were
also granted use of an emission not allowed
the Amateur Radio Service previously: FSE.
That’s ““F”* for frequency modulation, 8"’
for two or more channels containing anatog
information, and “E» for telephony. The
Southern California Repeater and Remote
Base Association thought 902 MHz was a
good place for Amateur Radio to make use
of F8E and suggested this as FCC was con-
sidering what privileges should be allowed
amateurs on the new band. The request paid
off; we were granted FBE on 902,

In late October, SCRRBA petitioned FCC
to allow FRE on all amateur frequencies above
928 MHz for the same reason advanced by
FCC in granting its use at 902-928 MHz: {ts
availability would **... permit amateur
operators to experiment with a new transmis-
slon mode and to efficiently utilize the spec-
trum when several different channels of in-
formation must be transmitted simultaneously
from one location to another.”

Why not FBE on lower freguencies?
SCRRBA considers them too heavily utilized
for such a bandwidth-consumptive emission,
excepting perhaps the 420-450 MHz band.
Concerning 420, the Association said it would
... prefer to wait until 4 little operating ex-
perience with the mode is achieved before
considering including the 70 centimeter band
within the authorization.”

NEW THIRD-PARTY AGREEMENT
WITH 4U1VIC

United Nations Vienna and the US govern-
ment have concluded a third-party traffic
agreement, effective January 2, 1986. The call
sign at the Vienna International Centre is
4UIVIC, operated by the Vienna Interna-
tional Amateur Radio Club. The usual third-
party-traffic guidelines in Section 97.114 of
our Rules apply.

SECTION MANAGER
ELECTION NOTICE

To all ARRL niembers in the Wisconsin, Ii-
linots, Northern Florida, Santa Clara Valley,
Indiana, Vermont, Maine and Oregon Sec-
tions: You are hereby solicited for norminating
petitions pursuant to an election for Section
Manager. Incumbents are listed on page § of
this issue.

A petition, to be valid, must contain the
signatures of five or more Full ARRL
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members residing in the Section concerned.
Photocopied signatures are not acceptable.
Wo petition is valid without at least five
signatures on that petition. It is advisable to
have a few more than five signatures on each
petition.

Petition forms (FSI-129) are available on
request from ARRL Headquarters but are not
required. The following is suggested:

(Place and date)
Field Services Manager, ARRL
225 Main Street
Newington CT 06111

We, the undersigned Full members of the
... ARRL Section of the ... Division, hereby
nominate as candidate for Section
Manager for this Section for the next two-year
term of office.

{Signature ... Call ... City ... ZIP .. )

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

Petitions must be received at Headqguarters
on or before 4 PM Eastern Local Time,
March 7, 1986.

‘Whenever more than one member is
nominated in a single Section, ballots will be
ailed from Headquarters on or before April
1, 1986. Returns will be counted May 20,
1986, SMs elected as a result of the above
procedure will take office July 1, 1986,

if only one valid petition is received for a
Section, that nominee shall be declared elected
without opposition for a two-year term
beginning July 1, 1986.

Ef no petitions are received for a Section
by the specified closing date, such Section will
be resolicited in July ST, An 8M eclected
through the resolicitation will serve a term of
18 months.

Yacancies in any SM office between elec-
tions are filled by the Field Services Manager,

You are urged to take the initiative and file

Be a Contributor to the Goldwater Scholarship Fund

iHere's vour apportunity to thank Barry, K7UGA, for his long-term staunch support of the
Amateur Radio Service and ta (et him know of your aporectation. Send tn your contribution

now,

It your contributicn is $25 or more, we will list your name and cail n ST, 1f your contribu-
tion is $100 or more, 1n addition to your name and call appearing in GST, vou will recewe a
signed photograph of the Senator. suitable for display in your ham shack. And for contribuy-
tions of $1000 or more, im addition to the abave, we'll put your phote in QST

We welcome aif contributions. regardless of size. Please help us achieve cur goal of
building-an endowment sufficlent to fund the Goldwater Scholarship In perpetuity, What
better way to honor a great amateur. a great statesman and a great human being? Please
make vour check payable to the ARAL Foundation Goldwater Schelarship Fund, and send to
SHRL Foundation, 226 Main §t. Newington, CT 08111,

Recent contributors of $25 or more include: in memory ot Thomas J. Wright, KB3XA, by
the Peninsula Radio Operators Society; Edward F. Tukey, KAZEID; James Webstar, WBWIX,
James E. Swaftord, W7FF; In memory of Ward Jensen, W@TLE, by the 5t Paul Radio Club;
Hal G. Syptak, KBAKMYIAA; Robert R. Hathbun, WATGH: Arthur B, Lyon. KC4O0M: James B.
and Elizabeth Youse, N7GGE and KD7VR: Kenneth V. Hardman, W20V: Hugh Unger,
WRAUHN: Sherwin Goldman, WR4N; in memory of W. Garth Harns, WBGIE, by William

Jehnson, KDBKG.

a nominating petition immediately.

Richard K. Palm, K1CE
Field Services Manager

SECTION MANAGER
ELECTION RESULTS

The following Section Managers will begin a
two-year term of office April 1, 1986:

Uncontested

Louisiana John Wondergem, KSKR
North Carolina Rae Everhart, K45WN
Pacific Army Cuortis, AH6P

San Francisco  Robert O, Smith, NAST
Virginia Claude E. Feigley,

W3ATQ

SECTION MANAGER
APPOINTMENTS

In the lowa Section, Rollin J. Sievers,
WBOAVW, has been appointed to complete
the term (until March 31, 1987) of Robert

McCaffrey, KACY (resigned). in the Pacific
Section, Army Curtis, AH6P, bas been ap-
pointed to complete the term (until March 31,
1986) of lames Wakefield, AH6CO
(resigned).—Ariine Bernder, WAIVMC i1

FCC AFFIRMS: “NO TECHNICIANS
ON 160™

On December 16, 1985, FCC upheld the
denial of a Petition for Reconsideration and
@ Request for Hearing by Shaler Hanisch of
Pasadena, California. Hanisch had asked that
‘Technicians be allowed operation between
{800 and 1850 kHz because they were limited
to telegraphy for the long-distance com-
munications afforded by Technician high-
frequency privileges. The propagational
fimitations of medium-frequency radio-
telephone privileges, he said, would still pro-
vide incentive enough to encourage Techni-
cians to upgrade. FCC disagreed, saying that
the incentive licensing system provided
motivation enough for individuals to upgrade
their technical and operational skills ac-
cording to their needs and interests. wWs:

Moved and Seconded ...

MINUTES OF EXECUTIVE COMMITTEE
No. 420

Atlanta, Georgia

ecember 14, 1985

1. Approval of Minutes of August 24 meeting.
2. FCC matters:

2.1 Consideration of an ARRL position Te-
parding RM-5241, the petition by Donald Stoner,
WETNS, for creation of a Public Digital Radio
Service (FDRS) and reallocation of the 52-54 MHz
band from the Amateur Service to the PDRS.

3. Local antenna/RFI matters,
4, Review of progress on Board Directives:

4.1 Specific action items from the 1985 Second
Mecting of the ARRL Board.

4,2 Development program: Mr. Sumner,

5. Report of the Administration and Finance
Committes: Mr. Metzger.
6. Report on 1ARL Matters:

60 05T=

6.1 Administrative Council meeting.
.2 Region 3 Triennjial Conference.
6.3 Other JARU matters.

7. Joint LJS/USSR amateur radio operation
proposal by Western Washington DX Club,

8, Acknowledgement of a memorandum from
the Publications Comumitiee regarding new shipping
fees,

9. Recognition of new Life Members.

10. Affiliation of clubs.
il. Conventions:
i1,f Approval of Division, State and Section
Conventions.,
1.2 Special considerations for the ARRL
Diamond Jubilee National Convention, 1989,
£2, Date and place of next meeting. -
13, Other business.
Pursuant to due nati¢e, the Executive Commit-
tee of the American Radio Relay League met at 8:43
A.M., Eastern Standard Time, Saturday, December

i4, 1985, at the Airport Marriott Hotel, Atlanta,
Georgia. Present were President Larry E. Price,
WA4RA, in the Chair; First Vice President Leonard
M. Nathanson, W3RC; Executive Vice President
David Sumner, KIZZ, Directors Thomas B. J.
Atkins, VE3CDM, Paul Grauer, WOFIR, William
3, Stevens, W6ZM, and Hugh Turnbull, W3ABC.
Also present were Secretary Perry Williams,
WIUED, Director Edmond A. Metzger, WSPRN,
Chairman of the Administration and Finance Com-
mittee, and Counsel Chris Imlay, N3AKD,

1) On motion of Mr. Atkins, the minutes of the
August 24, 1985 meeting were accepted as printed
in QST

2.1) Next, the Committee considered an ARRL
position regarding RM-5241, the petition by Donald
Stoner, W6TNS. for creation of & Public Digital
Radie Service (PDRS) and reallocation of the
52-34 MHz band from the Amateur Service to the
PRIRS. On motion of Mr. Stevens, Counsel Imlay



was direcled to file comments, by the deadline of
January 6, 1986, vigorously opposing the
reallocation of 52-54 MHz.

3.1) Turning now to RF1 matters, on motion of
Mr. Graver, the following resolution was
unanimously adopted;

“Whereas, RF susceptibility of the current
generation of YCRs and other home electronic
devices is a growing problem; and

““Whereas, the public is not aware that respon-
sibility far RF susceptibility of VCRs and other
home electronic devices lies with the manufacturers
of such equipment rather than with amateur radio
stations aperating in the vicinity of these devices;
and

**“Whereas, technical solutions—while being pur-
sued through special committees of the American
National Standards Institute (e.g., ANSI C-63) and
by other routes—will not have a favorable impact
on equipment reaching consumers in the near term;
now,

““Therefore, Counsel is instructed to prepare for
filing, after review at the 1986 Annual Meeting of
the Board, a petition requiring the labelling of home
electronic equipment, with regard to its susceptihility
to RF energy, the filing to emphasize that such
labelling is no substitute for technical solutions in
the longer term.”

3.2) Counsel Imlay reported briefly on local
antenna matters. A decision is still pending re the
Thernes [WM4T] case in the (1.8, Court of Appeals
for the Sixth Circuit, the first case in which FCC's
PREB-1 declaration of preemption could be a factor.

4.1} Mr. Sumner reported on progress made by
staff and by Standing Committees toward
completion of tasks assigned at the 1985 Second
Mecting of the ARRL Board of Directors, Distribu-
tion {0 Board members was ordered of the chart
used in the presentation of this progress report.

4.1.1) The Executive Committee completed its
review of Marse Code examinadon procedures as
called for at Minute 66 of the 1985 Second Meeting.
The Executive Committee concluded that there was
no immediate need to revise the Rules in Part 97.
However, the Executive Committes recognized that
consistency af standards in the ezamination
program continnes to be a desirable objective, and
the President is requested to continue to pursue this
with Commission personnel as appropriate, keeping
the Morse as well as the written test in mind.

4.2} Mr. Sumner presented a comprehensive
report on the Development Program,

4.2.1) Membership. In 1985, the development
program concentrated on membership recruitment.
The steps involved are clearcut, the market is easily
targeted, and an increase in League membership in
1985 adds to resources avatlable for recruitment of
new people into Amateur Radio. For the vear,
ARRL wiil show an increase of some 15,000
members.

4.2.2) Amateur Recruitment. T'o increase the
number of amateurs licensed by FCC will require
a cross-disciplinary coordinated effort, which is dif-
ficult if not impossible through a separate Develop-
ment Office. Thus, the Development Office is being
closed, and other arganizational changes will be
made, The following elements of an amateur recruit-
ment program are contemplated for 1986:

a) An assertive effort through radio clubs.

b} Newsstand publication.

¢) Use of a professional public relations firm
for such projects as the placement of articles in non-
amateur publications for targeted groups.

) Cooperation with youth groups and senior-
citizen organizations.

) Revised instructor guides.

f) ““How to Become’* information tailored to
the targeted groups.

At the close of this repott, the Executive Com-
mittee recessed for luncheon at 12:38 P.M.

5) By unanimous consent, the group reconvened
at 2:03 P.M. as a Committee of the Whole for the
purpose of hearing a report from the Administra-
tion and Finance Committee by its Chairman, Mr.
Metzger. Messrs, Sumner, Witliams and Imlay were
excused from the meeting at this point. At 3:20
P.M., the Committee of the Whole arose and
teported, and Messts. Swnner, Willizms and Imlay

returned. On motion of Mr. Atkins, the Report of
the Committee of the Whole was accepted and its
recommendations adopted.

6.1y Mr. Sumner, as Secretary of the International
Amatewr Radio Union, preseated a brief oral repott
on the [ARU Administrative Council meeting in
Melbourne, Australia, and Auckland, New Zealand,
November 8, 9, and 11. It was made clear that the
Couneil’s discussion of a possible World Ad-
ministrative Radio Conference in the early 19905
(as has been postulated by ITU Secretary General
Richard Butler) in no way implied IARU endorse-
ment of such a WARC heing held,

6.2) The President reported briefly on the IJARU
Region 3 Triennial Conference in Auckland, New
Zealand, November 13-17, and the 75th Anniver-
sary celebration of the Wireless Institute of Aunstralia
on the 9th,

6.3} A brief discussion of miscellaneous IARU
matters followed. On motion of Mr. Grauer, the
Executive Vice President was directed to contact the
IARU Region 2 Secretary with regard to errors in
4 report of its Executive Committee meeting.

Ty On motion of Mr, Turnbull, the Executive
Committee endorsed a proposal from the Western
Washington DX Association for a joint U.S./
U.8.5.R. amateur DXpedition to the Diomedee
Islands in the Bering Strait, in 1987.

8) A report was received from the Publications
Committee of the Board that it had recommended
new fees for shipping and handling of ARRL
publications (other than 087, the DXCC Countries
List or Net Directory). For shipment through the
Fost Office by book rate, the fee would be $2.50;
by United Parcel Service, $3.50, both rates effec-
tive with the publication of the March 1986 issue
of QST.

9) On motion of Mr. Turnbull, the names of 48
newly elected Life Members were recognized, and
the Executive Vice President was directed to list their
names in @ST.

10) On motion of Mr. Turnbull, the affiliation
of the following clubs was approved; all are in
Category 1 except where noied:

Alr Capital Amateur Repeater Assn., Inc., Wichita,

KS
Association of Amateur Radio Qperators,

Columbia, LA
Baltimore Radio Amateur Television Soc., [nc,

Baltimore, MD
Bay Area Amateur Radio Club, La Porte, TX
Bedford Amateur Radio Club, Bedford, VA
Big Bend Amateur Radio Club, Alpine, TX
Burr & Burton Seminary ARC, Manchester, VT

{Category 111
Chippens Repeater Association, Bristol, CT
Dalton Amateur Radio Club, Inc., Dalton, GA
Echo Repeater Association, Hoffman Estates, [L
Faulkner County ARC, Inc., Conway, AR
Georgia Radio Amateur Packet Enthusiast Society,

Conyers, GA
GTE Amateur Radio Repeater Group, Inc.,

Bothell, WA
Hamm/Ramm (Hams at Martin Marietta),

Orlando, FL
Hewlett-Packard Lake Stevens ARC, Everett,

WA
High School of Telecoms Arts & Tech,

Brooklyn, NY (Category U])

Highlands County ARC, Inc., Lake Placid, FL
Madison DX Clab, Marshall, WI

Mason County ARC, Shelton, WA

Mid-Coast Amateur Radio Repeater Club, Inc.,

Aupusta, ME
Miracle Strip ARC, Inc., Panama City Beach, FL.
Nanticoke ARC, Seaford, DE
Nassau County Wireless Association, Levittown,

NY

New Fairfield High School ARC, New Fairfield, CT
(Category III)

Nerth Coast ARC, Cleveland, OH

North Coast Contest Club, Cleveland, OH

Samford University ARC, Birmingham, AL
(Category 111}

76 Alive, New York, NY

Snyder ARC, Snyder, TX

Sourland Mountain ARC, Belle Mead, NJ

South Shore ARC of Suffolk, Deer Park, NY

Southern California Six Meter Club, Fullerton, CA

Southern New England Assn. of Packeteers,

Middletown, CT
Sperry Univac ARC, Blue Bell, PA
Texins ARS, Johnson City, TN
Tacele County ARS, Tooele, UT
Tradewater Amateur Radiio Assn., Providence, KY
1.8, Army intelligence School ARC, Ft. Devens,

MA (Category 111) (ratifying a mail vote of

October 7, 1985)

Utica Shelby Emergeney Communications

Assn., Utica, MI
West Haven Amateur Repeater Assn.,

West Haven, CT

With this action, the League has the following
number of active affiliated clubs: Category I, 1727;
Category 11, 12; Category I, 158,

11.1) On motion of Mr. Atkins, the following
conventions were approved:

Great Lakes Division, February 21-23, 1986

(confirming mail vote)

Midwest Division, April 18-19, 1986,

So. Sioux City, NE
Northwestern Division, May 30-31 and June 1,

Vancouver, WA
Roanoke Division, August 23-24, 1986,

Virginia Beach, VA
Pacific Division, October 3-5, 1986 San Jose, CA
Kansas State, Qctober [1-12, 1986, Wichita, kS
Central Division, October 18-19, 1986,

St. Charles, IL
Mew England Division, October 18-19, 1986

{Change of date) Boxboro, MA

11,2} In view of the special significance of the year
1989, as the Diamond Jubilee of the founding of
ARRL, on motion of Mr. Stevens, the Executive
Vice President was instructed to draft special criteria
by which applications for sponsorship of the 1989
National Convention should be judged, for review
and approval at the 1986 Annual Meeting of the
Board. The criteria shall then be communicated to
patential applicants, with the selection process to
be completed at the 1986 Second Mesting.

12) The next meeting of the Executive Commit-
tee was tentatively scheduled for March 7 in
Orlandao, Florida.

13) A communication was received from Direc-
tor Tod Olson, K@TQ, concerning a matter in the
Minnesota field organization but no action was
called far. There being no further business, the
meeting adjourned at 5:30 P.M,

Respectfully submitted:
Perry Williams, WIUED
Secretary

LIFE MEMBERS ELECTED
August 24, 1985

Julian H. Allen, WDSPYR; Alan L. Anderson,
KA2GYL; Joyce M. Anderson, WB7TWC:.
Margaret A, Baker, NTFEE; Bruce K. Benton,
NSELT; Peggy J. Berg, NOFPU; 3. F, Betemps,
KUBCG; Jack Calion, WB2MWI; Jocelyn K. Carson,
WB7UGR; Alan W, Cross, WASUZB; Shari A.
Cross, NACWL; Denis E. Eaton, NBGIH; Monica
L. Eaton, KAOVLX; Roy Erismann, HBOBIT;
Helen K. Fast, KA4AEG; John P. Ganobcik,
WDBOTY; Ronald Goldstein, KA2IIA; Christine
M. Grandinetti, NN2Q; Betty I. Gregg, AB7U:
Karumasa Ibata, JEIHYR; Tsumugi lkekawa,
NE6JF; John Ingraham, NGSL; Robert M. Jackson,
AGSX; Willlam J, Jones, Jr., WB5P; David E.
Lattan, WD9EB(}; Mary E. Lattan, N9CNG: Bob
Meyer, NCOM; D. E. Mooreside, AA4IW; Scott
A. Newell, KABHOK; Eloise J. Nordland,
WD6BWN; Ashley J. Park, N6MT]T: BEdward J.
Picha, NOEP; Moe Lee Pierce, WBARTF; jean W.
Rautio, KA2YZG; Jack B, Ray, K4MZW; Gregory
8. Ross, KVUO; Ben Samsu, YCHERS: Susan M.
Scher, KABYDY; Carl H. Schroeder, WBSKEM;
Leigh M. Sedgwick, WATBPI; Kenneth A. Sell,
KZ@X; Catherine Smitha, KA§TJ; Clinton Spaar,
WB2SSB: Arthur R. Taylor, KL7SK; William C.
Trushel, II, WAICWA; Greg Von Bokern,
WBTTXJ; Wayne T. Yoshida, KH6WZ; Gene R.
Ziegler, WDEEQP, 2 ]

February 1986 &1



Correspondence

GConducted By Bruce Kampe, WA1TPOI
Information Services Assistant

All letters will be considered carefully. We raserve the right to shorten letters selected in order to have more members’ views represented. The publishers
of QST assume no rasponsibility for statements made herein by correspondents.

THE NOVICE LICENSE

{1 I've been reading some negative comments
about the proposals before the FCC io
enhance Novice privileges. Both the ARRL's
RM-5038 and my own RM-5022 through 5025
request small band segments, restricted
power, and the inclusion of digital modes. We
never intended to **give the store away’” nor
do we gxpect the FCC to prant ail the
privileges we requested. Our common interest
is the growth of our hobby in a responsible
way,

[ fail to see what you opposers fear, There
will he no loss of **higher class™ privileges.
Who protested the access we gained to
30 meters, or 12 meters, or 902 MHz? The
MNovice operators have gained nothing. The
Technicians gained a band but it is not really
an incentive to Novices to upgrade. The big
tncentive to Novices seems {0 be two meter
FM and that is why my proposal did not in-
<lude that band.

The ARRL’s proposal includes more kHz
than mine and is less practical with its inclu-
sion of the 1246 MHz band. | have seen my
proposal mentioned in only one publication
(Worldradio, September 198%) and have
received no comments. My aim is to offer
non-hams a Novice license that will attract in-
telligent adults aad young people. We need
computer enthusiasts, story tellers, teachers,
students, accountants, laborers, ete. Our
record shows that we cannot lure them in any
numbers with our CW-only Novice license.

If you teach a Novice or upgrade course
like I do you will see the work that goes into
each new ham. You old-timers may forget
that ham radio and electronics are a new
language to the nonham. We can help squash
the myth that equipment is too expensive if
we offer new hams phone and digital modes
as well as CW. The equipment will be of more
use and will seem a better value. Besides,
MNovices really do earn a license.

If, after reading this, you still think en-
hanced Novice privileges are a bad idea, go
vead the actual proposals and then comment
to the FCC.Larry W, Garens, WD3H,
formerly KC50Q, Brady, Texas

NO CODE FEEDBACK

(7 1 find it difficult to dispute the logic voiced
by Ed Mitchell (WASAOD) in December "85
OST regarding **No-code,” particularly in
view of the general apathy of the vast
majority of licensees toward the exercise of
their code privileges and in view of the ob-
vious reluctance of the ARRL to support
preservation of the CW portions of the
amateur bands.

On the other hand, as a reasonably com-
petent CW operator I recognize that there are
opportunities for handling emergency traffic
where a couple of competent CW operators
could have moved messages faster, more ac-
curately and with less confusion than much

of the emergency phone traffic that we have
all been exposed to in the last few months,

CW is simply a slow speed form of record
transmission, the basis from which reliable
high-speed record transmission methaods such
as Baudot, ASCIH and AMTOR have evolved.
Efficient transmission of third party traffic
requires CW or machine generated characters,
not the phonetic fumbling, mumbling and
stumbling we hear or the phone bands, par-
ticularly under the stress of cmergency
situations. Machine generated record
transmission is far more efficient in spectrum
utilization and dependability and offers op-
portunities for mnoch wider applications to
message handling than either phone or CW,

‘Why have a Morse license requirement? it
is important as a simple, reliable communica-
tion mode which most people can acquire to
an acceptable degree. If not acquired prior
to licensing it will never be acquired at all and
unavailable when needed. Learning to use the
code is a small price to pay in the public in-
terest, in return for the privilege of having use
of a dedicated portion of the radio spectrum.

Years ago, when the code requirement was
10 WPM, we heard few complaints. Ever
since the Novice class was introduced we have
heard nothing but grumbling and complaints
about the horror of having to copy code at
five WPM. So making life easy really didn’t
buy Amateur Radio anything. Most of the
Novice licensees don’t ever get on the air
anyway. Those that do could have stuck it out
and made it at 10 WPM or {3 WPM if
necessary.

If Ed Mitchell is right, and he obviously is,
it isn’t because there is something wrong with
the license qualification, it's because so many
Radio Amateurs have neglected the use of a
developed skill and an earned privilege, and
léecause of the weak support of the ARRL for

W,

I operate all bands on phone and CW. ]
can play the game both ways. It is possible
to make a good case against any transmission
mode including against Amateur Radio itsclf,
as the commercial interests are already doing
with great success, The fact that my new 42
buttoned, expensive, easy to operate, state of
the art transceiver impresses me and my
friends, means nothing to those whose first
concern is the public interest. [ have to justify
the value of a license by the way I use it. The
No-Code advocates would have us win a
battle and lose the war. So stop complaining
about the license reguirements and privileges.
Use it or lose it! CW represents about 50 per-
cent of Ed Mitchell’s license privileges. |
wonder how long it has been since he has
used it?—Jim Pentland, KO3D, York,
Pennsylvania
L1171 feel compelled to respond to Edward
Mitchell’s comments appearing on page 70 of
December 1985 QST.

To say the code portion of licensing exams
is a test of morality is ludicrous. And what
on earth does UHF packet operation have to

do with Grenada?

Functioning effectively in emergency or
public service communications requires
operating skill, To develop any skill requires
practice. Practice implies discipline. | really
don’t see the problem. We all want to be first-
rate ops, capable of coming through when the
chips are down, the odds are long, etc. Pro-
ficiency in radiotelegraphy is an essential
operating skill. You may not (indeed,
probably won't) use CW in all your ham
operations, but you will be a better operator
if you know how to. Any good, moral, bright
individual should have no problem with
element 1A.~—~Ric Haworth, WI6I, Canoga
Park, California
[33 Your correspondence column of December
1985 carries a letter from Mr. Mitchell,
WABAOD, in which he describes his view
(complaint?) as “‘slightly tongue in cheek.”

Because the term *tongue in cheek™ implies
a certain degree of subtlety, Mr. Mitchell’s
heavy handed diatribe hardly fits the descrip-
tion given, leading your observer to make this
suggestion to him: ““Aw come on, Eddie. You
too can learn the code if vou persevere.”
—John F. Martin, W6SE, Encinitas,
California

HERE AND THERE FEEDBACK

21 Well! Well! Well! It sure does me good to
know that we have an over-abundant supply
of do-gooder, self acclaimed English Scholars
out there in the ham ranks correcting all the
‘“inappropriate, surplus, redundant, poor
grammar, and stutters.”’ Hooray! Hooray!
Hooray! (Correspondence, Here and There,
5T, November 1985, p 78.)

[ am so happy, probably as well as all other
Naovice operators, that my first contact was
not with one of those gentlemen, My usage
of “R R R, OK OK QK, CFM CFM CFM,
FB FB FB,” etc, as a new operator may have
consisted of one too many *‘nauseators.” 1
would not like to have been the cause for
someone to have been sick all over his
equipment.

Oh how humble these gentlemen are! Of
gourse, they became instant professionals
upon obtaining their licenses and not the
happy, proud—and scared—amateurs like the
rest of us. Perhaps they should form their
own ‘‘grammar-mistake-free’” organization.

Please, gentlemen, if you even hear
KA3FYX calling CQ, 1 would appreciate it
if you don’t answer. | hate to see anyone gat
sick.

As a fairly recent new subscriber to QST
1 am surprised to see garbage and junk like
that in QUR fine magazine, And I was just
beginning to think about upgrading my
Novice license.

Well, sir, I wonder, they sure had their
turn—will I get mine? I am willing to accept
comments—good or bad.— William C. Lewis,
KA3FYX, Jersey Shore, Pennsylvania @81



How’s DX?

Conductad By Ellen White, W1YL/4
19620 W 234 St, Homestead, FL 33031

Reading the Mail—Part 2

Last month, this column discussed
“dedicated” DX publications, promising that
this second installment would cover varied
representative organizational DX newsletters,
such as: The Canadian DX Association’s
Long Skip; The Toiem Tubloid, of the
Western Washington DX Club, Inc; The
NCDXC DXer, of the Northern California
DX Club; the Southern California DX Club
Bulletin; the Kamsas City DX Club
Newsletter; Carascope, of the Columbus
{OH) Amateur Radio Association;
Worldradio; and The Alaskan Goldpanner,
of the Alaska DX Association.

The Canadian DX Association’s
(CANAD-X) lLong Skip is an imposing
monthly journal of DX-oriented Amateur
Radic information, edited by VE3XN. The
November 1985 issue ran 32 standard pages,
with a cover photo of King Hussein, JY1, and
information on last November’s special Royal
Jordanian Radic Amateur Society celebra-
tion, marking the 50th birthday of King
Hussein. Photo pages include some nice shots
of G4WFZ, HV2VO, HV3ISI, G4UCB,
I8SNY /ZB2, the CRRL September Conven-
tion, OK3JW, GWJ4BLE and CY@SAB.
Editor Garry Hammond’s monthly includes
late DX news from many sources, awards and
Q8L routes. Further details from CANAD-X,
PO Box 717, Station Q, Toronto, ON Canada
M4T 2N7.

The Alaskan Goldpanner, a bimonthly
publication by the officers and membership
of the Alaska DX Association, is by its very
nature a DX-oriented publication. The
publication is sharp looking, with solid
technical items, photos, etc. The Sep-QOct 1985
issue featured: an interesting commentary
noting that the KL7 daytime was decreasing
by 3-6 minutes daily (a half hour a week!),
indicating that operating habits must adjust
to fast sunrise/sunset times; 7 pages of coax
tricks for newcomers, by club vice president
KL7Y; a clever DX quiz; knockout photos of
UASCHs monster 4-element 40-meter in-
terlaced with 6-element 20-meter quad, on top
of what looks to be a 9-story apartment
building; a rehash on a recent HF-
propagation symposium at the University of
Alaska, Fairbanks; a nice explanation of
Oblast Charts, with a new USSR oblast list;
and forms for the recent CQWW. Deiails
from Sec/Treas Dave Vogel, NL7P,
Box [11877, Anchorage, AK 99511.

The Western Washington DX Club, inc
puts out a monthly (averaging 8 pages) called
The Totem Tabloid, edited by K7ZR. The
November newsletter announces the next
meeting (‘‘Have Some Madeira, M Dear?”’
by KTLAY /CT3), some bottom-of-the-cycle
awardsmanship, K7ZR’s classic “*Zombie's
Revenge,’” assorted DX, awards and contest
news, low-band DX doings, ARRL contest
criteria for club entries (by W7YF) and
assorted ham ads. The Totem Tabloid,
Western Washington DX Club, Box 224,
Mercer Island, WA 98040,

The DXer, longtime publication of the

Northern California DX Club (with a newslet-
ter staff including WAGO, N6AN, KK6X,
N6AUS and WBSWEKM) is a monthly paper
for a very DX-orienfed group. (NCDXC
meets monthly, joining for dinner in the San
Francisco Bay area, followed by a club
meeting.) The November issue of their club
paper carries a touching obituary on two club
members (Wés SC ZY(C) by N6AN, how to
upgrade your 402-BA by W6QHS, DXcerpts
from DXperts, a DX crossword puzzle, con-
test calendar, information on the Maidenhead
Locator System and an intriguing bar chart
delineating numbers of members voted into
the NCDXC from 1946-1985 (1979 was a very
good year!). NCDXC’s address is Box 603,
Menlo Park, CA 94026.

Further downstate is the Southern Califor-
nia DX Club and their monthly Bulletin,
edited by W6ABW, This highly competitive
DX/contest club meets monthly. Their
Bulletin For November includes an upcoming

meeting notice, details on their Christmas-

banquet, a rundown on their monthly activity
award, a mini-propagation forecast and a
concise rundown of coming DX attractions.
SCDXC can be reached via George Morris,
W6ABW, 2106 Earnslow Dr, La Canada, CA
91011.

Not all DX clubs reside on the West Coast.
An active group is centered in Kansas City,
Kunsas, putting out an interesting DX
publication called the Kansas City DX Club
Newsletter, edited by ABOX. A recent
10-pager includes details on the KCDXC con-
test DX pedition to Belize, CQWW log sheets,
news and views on DXpeditions and contest
forays, a good peptalk by prexy WOJL.C and
an interesting account of last fall’s DXPO '85
in Atlanta. Check with KCDXC editor
ABBX, 7871 Webster, Kansas City, KS 66109,

Worldradio, familiar to many of you
readers, is published monthly in a small
newspaper-like format (just recently changing
from an unwieldly size to a 64-pager of handy
dimensions). Though dealing heavily in
Amateur Radio public service matters, DX is
covered quite extensively. The November
issue detailed the 33rd Pacific Northwest DX
Convention, DX awards, DX World—a com-
prehensive survey of the DX scene by N6IM,
propagation, ectc. Worldradio’s address is
2120 28th St, Sacramento, CA 95818,

A small monthly regular at my QTH is
unique in one sense, in that it so indelibly car-
ries the imprint of the personality of its DX
editor, WBZCQ. Carascope (Columbus
Amateur Radio Association, Ohio) for
November contains news of a recent item in
The New York Times on the sun and sunspots
(and the sad news that we’ve still a way to
go before we’re on the upside of the cycle!),
kudos to locals for their work in the Mexican
earthquake, Dan’s inimitable tips on current
DX doings and a typical parting shot in-
dicating that Dan had heard the Pribilofs was
a dead issue but personally felt that a close
look should be taken at Parris {sland, South
Carolina.

Inc Spots for November, the official
publication of DX Incorporated of 1llinois,
a fairly new arrival at our QTH, contains an
alphamumeric list of stations heard/worked
in the lllinois area (and QSL forwarding tips),
lots of DX news by country, awards, a list
of 10-meter beacons, QSL tips (the ARRL’s
QSL Service, Incoming and Qutgoing), what
to lock for by bands for November propaga-
tion, ete. DX Inc, Box 1082, La Grange Park,
1L 60525,

These publications are representative of the
efforts of many DX-minded hams throughout
the country, ready and willing to give you a
hand in adding to your couniry total. Good
luck to all of you in the upcoming ARRL
International DX Test, and keep the How’s
DX? mailbag full!

0z3Y

QZ3Y is a familiar occupant of the DXCC
Honor Roll. Hans's interest in radio actually
began with a hole in the ground! In 1927, when
he was 8 years old, his schoolteacher wanted to
demonstrate a radio receiver to the class. The
older boys were to put an antenna on the school,
and the younger boys wete to dig a hole for the
ground wire. About 10 years after that unusual
introduction to Amateur Radio, Hans got his
ticket. WW [I delayed his DX QSOs somewhat,
but that exciting day finally arrived when a 1982
QST showed OZ3Y in first place on the Honor
Roll. OZ3Y also has close to 300 countries on
his CW DXCC. He has DXCC aspirations for
RTTY, also.

Hans notes that Southern Europe generaily has
better DX conditions than his far northern
latitude, but that DXing isn't less exciting
because of that. The most difficult part of the
world for him to work is, be thinks, Juan
Fernandez Islands, perhaps because the Andes

QZ3Y {see text). Note the number 1 Honor Roll
plaqusa! (Flemming Oisen photo)
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create sort of a “Faraday Shield,” or possibly
the skip isn’t quite right. CESZ was his iast coun-
try for the Honor Roll. He finds 3.5/7-MHz con-
ditions fairly good in the north-south directions.
OZ3Y tips for working DX include rotating
working hours, or being eligible for vetirement!

Active in his society, EDR (The Experimen-
tal Danish Rédio Amateurs), OZ3Y has been
president, as well as vice president. For several
vears, he edited the DX column of his society’s
magazine, OZ. His station includes a TR7A,
IC2KL linear and a Telereader. Antennas are
dipoles for 80 and 40, an 18HR 5-band vertical
and a Telrex 3-band Yagi at 60 feet, His QTH
is 3 miles outside the town of Korsoer, on a small
hill just 80 feet away from this bay, an excellent
radio location.

K4LTA HEADS EXPEDITION
TO GRENADA, i3

KALTA of Qak Ridge, Tennessee has completed
plans to head a group of 6 couples on a vaca-
tion/DXpedition to Grenada, Feb [2-Mar §,
Other operators will include NAFKO WASBFSX
MAMMYV NFSZ KBOSN N4KOV WEPWG and
N6LHN, planning a multi-single effort in both

essions of ARRL’s DX Coutest, They should
be QRV beginning Feb 13, operating all bands.
I138A was requested, but if not approved the
group will use their US call/J3. Look for them
about 25-30 kHz above the bottom of the bands,
around 7005, 3503, and on 160 as follows: in the
DX window, 1825-30, or on 1823 and 1833, If
you need Grenada on sideband, listen around
14,195 and 14,257, Other combinations will be
announced. A weekday schedule on 21,123 kHz
for LIS Movices and slow-speed operators will be
kept at 2230Z. K4LTA is taking an amplifier
this time and hopes to do better on top band.

The globe-trotting Celvins (WEBKG and W6EQL)
at ZSBAF's {right) “key™ museum in
Johannasburg, South Africa.

This is vour chance to finish J3 for your 5- or
6-band DXCC. Don, J3TAH, is assisting the
group with licensing. QSL info later,

EH9IA

W4KM furnishes information from a ham
friend, EATBUD, of an interesting DX pedition:
Alboran [sland, located at about 36¢ north
latitude and 3¢ deg west longitude (ITU Zone
37). The island is a Spanish possession located
about 37.5 miles north of Morocco and ahout
55 miles south of continental Spain, in the
Mediterranean Sea. It is a steep platform,
averaging about 100 feet in height. The island
is administered by the Spanish Armed Forces and
is staffed by military personnel who operate a
signaling heacon and assist {ishermen. The
DX pedition used the unique pretix EHS {in lieu

of EA9), and was undertaken by the Malaga
{EAT} branch of Spain’s LARU society.
Operators included EA7s TK TL XC AAW AIN
BUD. in three days of operation, 3000 contacts
were made with 100 countries, all states, 10-160;
phone/CW. On 2 meters, 25 countries were
worked. Worked EH9IA? The card manager is
Jose Sanchez Fortes, EATGW, PO Box 2632,
29080 Malaga, Spain. Dex, W4KM, offers
special kudos to EATBUD, and notes that he and
EATAIN were active in setting up ED7ITLS for
the use of delegates attending a meeting of ITU
held at Malaga in late 1984,

BEYOND DXCC?

WATHHX (and others) call our attention to a
Nov 22, 1985 item in The Wall Street Journal.
in the feature, a Mr, Thompson of Ohdo is trying
to hecome the first person ever to visit all-308
countries on earth (this total is arrived at by the
Travelers Century Club of Los Angeles, and in-
cludes independent tetritories and populated
islands that aren’t countries by UN standards).
To get into the club you have to visit 100 **coun-
tries.”” Good heavens, do you think the Colvins
know about this?

ISLAND NAMES

Islands are something we DXers know about by
name, by prefix, by beam heading (and by much
frustration, oftimes!). However, the same island
{or group) may he known by motre than one
name, often a native one, We're all familiar with
OH#, the Aland Islands. Aland is a Finnish
island populated by Swedish speakers and is also
known as the Abhvenanmaa Islands. Both names
are in current usage because everything in
SuomisFinland has two names. 457 is great to
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work whether we still refer to it as Ceylon or as
8ri Lanka (“resplendent land"* in Sinhalese). The
name Sri Lanka is the resurrected old name for
Ceylon. Other ancient names are Taprobane and
Serendib, Noumea, in the island group New
Caledonia, is also known as Port de France,
(Port de France refers to the entire island of
Noumea.) Mew Caledonia itself was originally
known as La Grande Terre. Robinson Crusoe
Island {(Juean Fernandez) is known as Mas a
Tierra (*“closer to land'*), distinguishing it from
the other main island of the Juan Fernandez
group, Mas Afuera (**farther away™), On an in-
teresting windup note, Formosa is known as
Taiwan, but the word Formosa is not Chinese
but Portuguese, meaning ‘‘beautiful.’

THE CIRCUIT

[.] HCBEE et al.: Rick Dorsch is slated to be the
featured speaker at the South Florida DX
Association DX Banquet, in conjunction with
the Miami Hamboree extravaganza, Feb 3-9, at
the Dade County Youth Fairgrounds at Miami’s
Tamiami Park. In addition to his assortment of
Ecuadorian calls, Rick has operated under
FOMH, FGBMH, KZ5GC, PJSRD, VP2AAR,
VP2EEL, ZFICW and NESZ/PJ3.

(] International DX Convention: The 37th run-
ning of this classic will be held at the Holiday
Inn at Visalia, California, April 18-20. For reser-
vations, call 209-651-3000. More details from
Grand Chairman W6AQA later.

[Z] Ecuador: HC1ATG is new on the air from
Quito. Back home he was K#WTM for about 30
years, before that ET3GB, and more recently
OAGCY. Look for George mostly on 20 CW.
Getting lots of cards and appreciates an IRC.
George Rrumley, HCIATG, Apartado 8512,
Quito, Ecuador.

Troster’s Tips for Edsy Listening

Don't ask a DX station working a pileup
of a OXpeditlon such gquestions as: What
is the QSL route, when are you going to
Q8Y to 160, haw about a sked for 40 side-
band? Sooner or tater, the station wil
usually give out this info. On a big DXpedi-
tion, don't worry about Q8L info; it will be
in all the mags anyway. About QSYing-—if
you monitar long enough, the DX station
will often announge a move. Also,
someohe else Is sure ta ask the same
question about 160, So, no need for you to
waste time, It is amazing how mugh time a
DX station will have 1o take to answer all
the questions put {o him,

More next manth from W6EISQ,

[J W10HA: Paul likes to read about the BY
operations, but would prefer working 'em, along
with nesded XZ ZA 3C# 3X T31,

[J Macan: WA4IKZ notes that he operated as
CRSOT during Jul 1982, Oct 1982 and Mar 1983.
Since then he has moved several times and his
mail i no longer being forwarded. Anyone
needing cards can cither go via the 4 Bureau or
Dirk Tanis, WA4IKZ, 1517 Croston Dr, Plana,
TX 75075,

J Oops: On the lead page of How’s? for
December please note an inadvertent switching
of captions for the two right-hand photos. The
top right-hand photo should be noted as
YU3IMA.

1 EL2A0: Qutstanding QSLs from EL2AQ can

be obtained for an SAE/IRC to the following
address: Juan Tejero, 203 Fairway Rd, No. 7,
Kitchener, ON N2M 2N7, Canada.

1 8TIXPO: The Tsukuba ’85 International Ex-
position station was supposed to QSL. 100% via
the bureau. But if you’re an SWL, or somehow
missed receiving your confirmation, write with
SAE/IRC to JARL “‘Kanko District Office,”
PO Box 377, Tokyo Central, Japan,

[J Operating Manuzl: Exciting news in the
works, what with the 1986 ARRL Operating
Marual to contain longterm propagation predic-
tions from Eastern, Central and Western USA
to 17 overseas areas. This edition shouid be a
lulu, additionally carrying sunrise/sunset times
for each DXCC country. Watch for it!

i Anguilla; KSRX operated 40-meter sideband
during CQWW sideband as VP2ET (QSL via
K5RX}, while KCSEA operated 80 meters as
VPIEC (QSL via NSAU).

1 HI: HISLC, active for 25 years and holder
of the first HI SBDXCC and SBWAS, notes that
cards for HI Radio Amateurs can be directed to
him, Luis P, Caamano, Box 88, Santo Domingo,
Dominican Republic,

(1 P44B: The correct address for this station’s
manager is Howard Miller, N2MM, 22 Mill Rd,
Vincentown, NJ 08088,

[J FIL: In response to WABJQC's Franz Josef
Land, UW3HY/1, quety in the November issue,
WB4WRM notes that Als card from Valery took
about 15 months via POB 88, Moscow.

I.] OE2DYL: Dieter reminds the faithful of his
fifth edition of DX Nets Around the World
{6 IRCs for “‘overseas’”) and his new DXCC
Coungry List (5 IRCs). Write to Dieter Konrad,
OE2DYL, Bessarabiestr 39, A-5020 Salzburg,
Austria. G#ET
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the lowest curve (optimum traffic frequency, or FOT). See April 1983 QST, page 83, January 1977 QST, page 58, September 1977 QST, page 35, and

January 1979 QST, page 11, for a completa explanation. The horizontal axis shows Coordinated Universal Time (UTC): the vertical axls, frequency in
MHz. Data are provided by the Institute for Telecommunication Sciences, Boulder, Colorado. These predictions, for February 18 to March 15, 1988,
assume & sunspot number of 11, which corresponds to a 2800-MHz solar flux of 73.
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Tha International Amateur Radic Union — since 1925 the federation of national Amateur Hadic societies representing the interests of two-way Amateur Radio communications.

THE TARU MONITORING SYSTEM

The name IARU Monitoring System will be a new
name to many of vou—but the name Intruder
Waich will be familiar to almost all of you. The
first Intruder Watch was organized by the Radio
Society of Great Britain nearly 30 years ago. The
AKRL, und then other 1ARU societies, soon
followed that lead. Why an Intruder Watch?
Because there is 4 provision ie the international
Radio Regulations which, freely paraphrased, says
that in effect any administration can assign any
frequency to any station provided no interference
is caused to a station operating on that frequen-
¢y in accordance with the Radio Regulations.
Thus, if no interference s caused, there is no
problem, and the “offending’ station can
continue its “out-of-band’’ operation.

So amateurs organized Intruder Watches in
urder to look for out-of-band operation in the
amatenr allocations. Thousands—nay, tens of
thousands—of reports detailing such operation
were submitted by enthusiastic radio amateurs
participating in the Tntruder Watches. Although
suceess didn’t crown every effort, nevertheless
many nonamatelr signals were removed from the
amateur bands. Furthermore, the large volume
of reports turned out to be useful in our prepara-
tion for WARC-79 and at the conference itself.
The enthusiasm of many volunteer Intruder
Watchers was fueled because they realized they
were an important part of our WARC
preparation.

But following WARC-79, it hecame abvious
that some changes necded to be made in the
operation of the Intruder Watch. It became clear
that there had to be a more coherent operation
of the Intruder Watch worldwide, that there had
to be gommon goals and a common under-
standing of how mterference complaints should
be handled, and that there had to be a better
understanding of what conld realistically be
achieved,

This became one of the first jobs of the new
IARU Administrative Council, and it established
an International Study Group whose terms of
reference were: (13 Defining realistic objectives and
identifving the framework within which those
ohiectives can be achieved; (2} Having regard to
(1), defining the role and method of the inter-
national coordination of the Monitoring Service;
and (3) Recommending the best methods of im-
proving the efficiency of the Monitoring Service,
mciuding special reference to the reporting
systems, guidelines for operators and guidelines
for national and regional coordinators.

This International Study Group met in Geneva
last August. Participating in the meeting, both as
delegates from the three regions and as observers,
were WiRU, PASVDY, HK3IDELU, ZLIBAD,
G3APSM, W30KN, 9VIRH and JMIUXU, Early
in its discussion the Study Group decided
that the name of the Intruder Watch should
be changed to the [ARU Monitoring System,
though recognizing that this does ot preclude
a national society from wusiag some other
appropriate name by which to designate its
individuat activity that seeks to eliminate harmful
interference. For ecxample, ARRL’s activity
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in this area is now known as AIRS—the ARRL
Interference Reporting Svstem.

The new ARLU Monitoring System is structured
in a fashion similar to the rest of the IARU. There
is an International Coordinator, an individual ap-
pointed by the Administrative Council who coor-
dinates the Monitoring System activities of the
three regions. Then there are three Regtonal Coor-
dinators, individuals appointed by the respective
regional organizations, whose task is to coordinate,
Monitoring System activities in the regions. Final-
Iy, there are National Coordinators, who are the
TARLU Societies in the countries concerned. The
objectives of the IARLU Monitoring System are:
To collect data on the use of the amateur bands;
to constitute a picture of harmful interference; to
encourage. monitoring activities by national
societies; and to have available on a regional basis
monitoring stations that meet the technical stan-
dards recommended by the CCIR,

The International Study Group went on to
specify in quite some detail the responsibilities of
the International Coordinator, the Regional Coor-
dinators and the National Coordinators. We
won’t list all of that detail here—we just want to
emphasize that, in accordance with the new IARU
Constitution that was adopted a couple of years
ago, each national society has the ultimate respon-
sibility for properly representing the Amateur
Radio Service in its own country—and the pro-
tection of its members from harmful interference
certainly would seem to be one of those respon-
sibilities. The Regional Coordinators will oversee
the Monitoring System on a regional basis,
making every effort to assist National Coor-
dinators in effectively carrying out their functions
within the Monitoring system. Aad, of course,
the International Coordinator has overall
coordination responsibility.

The report of the International Study Group
was presented to the IARU Administrative Coun-
cil at its meeting in Melbourne, Australia, in
Novernber 1985, and was approved. After suitable
discussion and liaison with all of those involved,
the JARU Administrative Council named Robert
Knowles, ZL1BAD, as International Coordinator,
effective immediately. ZLIBAD has been active
in the work of the Monitoring System for a
number of years and has most recently (again, for
several years) been the IARU Region 3 Coot-
dinator. He brings a great deal of enthusiasm and
expertise to the job.

Although the post of International Coordinator
1§ a new one, we have had regional coordinators
for a number of years. As mentioned in the
previous paragraph, our new international Coor-
dinator has been serving as the Region 3 Coor-
dinator. In the very near future, Region 3 will ap-
paint a successor to ZL1BAD. In the meantime,
the Regional Coordinators for Regions 1 and 2
continie their work, although with new guidelines
attd more clearly defined objectives. Joeke van
der Velde, PARVDV, is the Regional Coordinator
for Region 1, and M. L. Gibson, W7IIE, is
Region 2 Coordinator.

MNational societics, members of IARU, wanting
to participate in this revitalized Monitoring
System, should contact their Regional Coor-

dinator, Individuals wanting to participate should
contact their national society.

Through your individual participation in Initer-
national Monitoring System activities, you make
a contribution to the protection of the Amateur
Radio Service, it is, in a sense, a *‘silent service,”
in that you will work alone without much glory
or fanfare. But once you get hooked on looking
for nonamateur stations causing interference to
amateurs in the amateur bands, you're likely to
find it a fascinating pastime. You will develop
some expertise in locating and identifying interfer-
ing signals, some of which will be quite prosaic,
others quite exotic, But, from the standpoint of
IARL, the important thing is that although most
of the time it will not seem very spectacular, you
will be playing an important role in defending the
Amateur Radio Service. It’s a chance for vou to
make a small repayment for some of the benefits
you have received.

THE G2BVN MEMORIAL TROPHY

Roy Stevens, G2ZBVN, was a driving force for
many years in the work of the Radio Society of
Great Britain and IARU Region 1. He served as
president of RSGB and was for many years the
secretary of Region 1. He participated to the
utmost in the preparation for WARC-79 and was
a member of the TARU team at WARC-79. By
that time his physical cordition, because of a crip-
pling nenrotogical disease, confined him to a wheel
chair, Although he died not Jong after WARC-T79,
he had lived to see his work of many years
brought to a successful conclusion at the
conference.

His memory lives on with those who knew him,
and there has been established the Roy Stevens,
G2BVN, Memorial Trophy, The trophy is to be
awarded to any radio amateur who hest ex-
emplifies the work and dedication of Roy Stevens,
GiZBVN, in international radio. Radio amateurs
worldwide are eligible. All nominations are to be
made through a national society and should be
received by the JARU Region 1 Secretary before
the commencement of the opening plenary of
Region 1 Conference, The winner is to e decided
by a panel of five, chosen by ballot at the open-
ing plenary of 2 Region 1 conference. 1f more than
one nominee is proposed, the panel can name two
recipients at any Region { Conference. Any socie-
ty that wishes to nominate a person for the Roy
Stevens, G2BVN, Memorial Trophy should take
note that the next Region 1 Conference will be
held in [987.

KEN'ICHY KAJIL, JAIFG

We regret to report the death on December 7,
1985, of Mr, Ken'ichi Kajii, JAIFG, past presi-
dent of the Japan Amateur Radio League, at the
age of 86. He was a pioneer in Japanese Amateur
Radio, having first become interested during the
1920s. In 1927 he received the call J3CC, and afier
WW 11 became JAIFG. He became president of
JARL in 1959, and continued in that post until
1968. He also led the Japanese delegation to the
IARU congress in Sydney, Australia, in 1968,
when the TARU Region 3 Association was
formed. i 3.3
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Last Spike Remembered

The two photographs shown are 100 years
and 3000 kilometres apart, What’s the con-
nection? The first was taken by Alexander
Ross on November 7, 1885, at Craigellachie,
British Columbia. The Honorable Donald
Smith, flanked by Sanford Fleming and
William Van Horne, drives home an ordinary
iron spike to complete the CPR (Canadian
Pacific Railway) transcontinental line linking
the Atlantic and Pacific Oceans. A short time
later, CPR directors, senior officers and other
notables would board a special train, the first
to complete the journey from East to West.

The second photograph was taken by a
CPR employee, Keith Baker, VE2ZXL, on
November 7, 1985, in Brossard, Quebec. Jean
Taillon, VE2BEU, Pascal Charlebois,
VEZHAD, Solange Charlebois, VE2TSF, and
Claudette Taillon, VEZECP, all members of

the CPR Amateur Radio Club, operated special-event station VG2CPR to mark the 1
These four, along with Keith Baker, VE2XL, and John Mann, VE2UM, worked

(photo courtesy of CPRail)

A great way to celebrate a significant event in ow Canadian history.

Counsel: B. Robert Benson, QC, VE2VYW

Suite 1600, 2020 University Ave,
bontreal, PG H3A 2A5

00th anniversary of the driving of the Last Spike.
in shifts to make over 250 contacts in a 24-hour period,

NOTES FROM ALL OVER

[-] Once again, Vancouver amateurs were suc-
cessful in making CRTC (Canadian Radio-
television and Telecommunications Commission)
aware of harmful interference caused by a local
cable-television company. When Rogers Cable-
vision, Vancouver, applied for a rate increase,
the amateurs made formal intervention, arguing
that the increase should be withheld until the
cable company made good an earlier promise to
tighten up its system. Concerned, CRTC asked
DOC to investigate. DOC confirmed that the
amateurs were right; the system leaked badly.
CRTC did not withhold the rate increase.
However, they instructed the cable company to
tighten up its system and warned that the whole
matter would be reviewed when the cable com-
pany’s license came up for renewal,

1 A number of Canadian amateurs, in posses-
sion of call signs with Q-signal suffixes, have
received letters from DOC asking that they re-
linquish those call signs. CRRL reminds these
amateurs that these are DOC requests, not
orders! As announced carlier, amateurs and
Amateur Radio groups who now have these cafl
signs (this includes CRRL with its ' QST"" calls)
can retain them. However, in the future, no ad-
ditional call signs with Q-signal suffixes will be
issued.

[J Recently, DOC completed 191 tests consisting
of §00-900 separate transmissions from the home
of Jack Ravenscroft, VE3SR., DOC would not
comment on the results, However, observers are
confident that the results are in Jack’s favour.
Jack is the Ottawa-area amateur who was sued
for $35,000 for allegedly interfering with &
weighbour's microwave oven, furnace control,

television set and electronic organ. To date, 400
individual amateurs and Amateur Radio ciubs
have contributed a total of $13,000 to help Jack
with the legal expenses for this precedent-setting
case, As Jack goes to trial {at press time, trial
was expected to begin during the week of
January 13), there is still need for additional
support. Please send vour cheque to the Jack
Ravenscroft RF Susceptibility Defence Fund,
Box 83873, Ottawa, ON KI¢ 3G2.

SECTION MANAGER ELECTION
RESULTS

Congratulations to Bill Gillespie, VESABC, of
Edmonton who was recently elected Section
Manager, Alberta Section. Bill, who ran un-
opposed, has been Acting Section Manager,
Alberta Section, and is also CRRL Prairies
Region Director. Bill’s new term of office begins
on April 1.

SECTION MANAGER ELECTION
NOTICE

To all CRRL members in the Manitoba Section:
You are hereby solicted for nominating petitions
pursuant to an election for Section Manager.
Name of the incumbent appears on page R of this
QST

A petition, to be valid, must carry the
signatures of five or more CRRL Fuil Members
residing in the Section concerned. [t is advisable
to have more than five signatures. Photocopied
signatures are not acceptable. Signatures must
be on the petition. )

Petition forms, FSD-129-C, are available from
CRRL Headguarters in London, Ontario, but
are not required. The following form is
acceptable:

{Place and date)

The Secratary, CRRE.

Box 7009, Station E

London, OGN N5Y 4)¢

We, the undersigned Full Members of the
anadian Radio Relay League residing in the

Manitaoba Section, hereby nominate, .. as

Manitoba Section Manager for the next two-year

term of aftice. {Signatures. ..Calls.. . Addresses

including postal codes., )

A Section Manager must be a resident of his
or her Section, a licensed amateur holding a
Canadian Amateur Certificate or higher and a
Full Member of the League for a continuous
term of at least two vears prior to the receipt of
the nominating petition at CRRL Headquarters.
Petitions must be received at CRRL Head-
quarters before 1600 EST Friday, March 7, 1986.

If only one valid petition is teceived, the
person nominated will be declared elected. 1t
more than one valid petition is received, a
ballotted election will take place. Ballots will be
mailed from CRRI Headquarters on or before
April 1, 1986. Returns will be counted on or after
May 16, 1986. A Section Manager alected as a
result of these procedures will begin his or her
two-year term of oftice on July 1, 1986,

If no valid petition is received, the Section will
be resolicited in July 1986 QST. A Section
Manager elected after resolicitation will sexrve for
{8 months.

Vacancies in any Section Manager office be-
tween elections will be filled by the CRRL
Secretary, acting on advice from the CRRL
Board,

You are urged to take the initiative and file
a4 nominating petition immediately.—Harry
Maclean, VEIGRO, CRRL Secretery 8%
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The World Above 50 MHz

Conducted By Bill Tynan, W3X0

Send reports to PO Box 117, Burtonsville, MD 208686,
or call 301-384-6736 to record late-breaking information.

It’s Your Column

Is The World Above 50 MHz what you want
it to be? Does it cover the subjects you want
it to? Most comments received seem to infer
that it scores quite well on both counts, Once
in a while, however, a contrary opinion comes
along. All comments are welcome, whether
they be favorable or not, because they help
in formulating the coverage of future
columns, Some inciude suggestions for
specific subjects. These are especially valuable
since they serve as a reservoir of ideas. They
are also useful because they indicate
something that might be improved in the con-
duct of the column, or reveal problems facing
VHF operation in general. Often the problem
concerns operating procedures, such as the
use or misuse of calling frequencies. In other
instances, the subject may be the conduct of
YHF contests.

(One comment that recently arrived was
quite critical with regard to the coverage given
in these pages to 6 meters. This particular cor-
respondent, although he states that he is ac-
tive on the band and has his receiver turned
on many hours per day, contends that
““& meters 1s dead” and that I surely must
know it! Certainly, we are all only too well
aware that our lowest frequency VHF assign-
ment doesn’t offer the excitement month after
month that it did a few years ago; but, from
the reports received, it's far from dead,
anymore than are the higher bands. But if
you, the readers, want future columns to
devote less space to 6 meters, write and say
so. From the amount of material | receive
regarding the band, [ can’t conclude that most
VHFers share the opinion of this one par-
ticular gentleman. [n fact, the next two letters
1 opened after his concerned 6 meters. Mever-
theless, 1 do try to aim for a balanced column,
both from the standpoint of coverage given
to the various bands and to airing news from
different geographical areas. It is difficult,
however, to report the news unless it is sub-
mitted. Occasionally, something really big
takes place, such as the tropo openings last
summer between the West Coast and KH6.
In such cases, when not enough information
is received to put together a decent report, I
am forced to get on the phone and track down
the story. In that particular instance, it re-
quired several calls to California and one to
Hawaii to piece together an accurate account
of the event. I even made a call to England
to get a view from the other side of the pond
regarding the exciting 6-meter opening
between the East Coast and the UK last
July 30. In most cases, however, 1 rely on mail
or calls to the telephone answering machine
(301-384-6736). This is a special number in-
tended for receiving column inputs. It is not
my regular telephone number. Those trying
to contact me for something other than
providing information for the column should
leave a phone number where they can be
reached.

Thus, I need your input of news as well as
suggestions and information that might be
used in writing lead material for future
columns. For those who may be unfamiliar
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with the term, the lead is the first part of the
column, the section you are reading now. The
lead is the heart of the column, providing, as
it does, an opportunity to address various
subjects of current importance to the VHF
scene.

The remainder of the column concerns
news of what has been happening on the
various bands as well as of VHF-related ac-
tivities such as upcoming DXpeditions, con-
test operations and conferences. This section
is especially valuable because it serves to let
those who may be active only on one or two
bands know what is happening on the others.
Hopefully, it may serve as an impetus to con-
vinge some 1o try a new band. That’s why 1
strive in particular to include information on
less-populated bands like 1'% meters or the
microwave assignments. We need more
activity on these bands, and [ have always
believed that one way to achieve that end is
to provide news of the activity that does exist
on them and highlight some of their more
interesting propagation events.

Standings Boxes Deadlines

Q3T Nate Update
Box issue Must Ba Aevd
2 Meters Jar, Jul Nov 5, May &
11% Meters Feb, Aug Dec B, Jun 5
70 om Mar, 3ep Jan 5, Jul §

33, 23 and 13 om Apr, Oct Feb 5, Aug 5

G-Meter DX Nov Sep 1

EME Annais May Mar 1

VUGG Roundup  Dac* Not applicabie;
intormation

pravided by HQ

*Inn addition to the annual publication of the
ttals tor alt VUGG hotders, updates wilt appear
throughoul the year.

Of the approximately 100 pieces of mail I
receive each month, a large percentage con-
cerns updates for the various standings boxes.
These go immediately into the appropriate file
folder for use when that box is next updated.
That’s why 1 ask that box updates be on sheets
separate from those providing general infor-
mation intended for the column. Failure to
do this means that I must remember to put
the report into the proper file folder after it
is reviewed for use in the column or employed
1o update another box, 1 always try to be sure
to do this, but occasionally I fail. This is the
most frequent cause of a submitted update
not appearing in the next publication of the
box. My best advice on this is to send for the
forms that I have prepared and use them in
the indicated fashion. One type of form is for
updating the 6-Meter DX box; the other
handles the remainder of the boxes. An SASE
to the address at the top of this column will
bring several of whichever types you may
require.

Some have complained that they submit
news but that it doesn’t find its way info the
column. Yes, | often receive more informa-
tion than I can fit into the two pages allotted
to The World Above 50 MHz, but [ need and
appreciate all the inputs I can get in order to
piece together a representative account of

what took place—for example, a widespread
tropo opening. A frequent reason for infor-
mation not being used in the columa is that
it arrives too late. Try to get reports off within
one week of the event. If it occurs after about
the 5th of the month, put an account on the
answering machine,

Incidentally, beginning immediately, my
deadline to submit the finished text to
Newington has been moved up so that | must
have inputs by the I0th of each month.
Previously 1 could accommodate information
reaching me up to the 15th. That’s for
material for the column appearing in the Q5T
bearing a cover date two menths from that
time. For example, while you are reading this,
I will be busy preparing April’s column. The
new deadline obviously forces a revision to

* the closing dates for updates to the various

standings boxes, but it also means you will
be receiving OST a few days carlier each
month. The accompanying sidebar lists the
dates that such information must now reach
me in order to be included in.the next
publication of each box.

The reader who expressed the view with
respect to 6-meter coverage was not entirely
negative. He had several specific thoughts for
future columns. Like all suggestions received,
I certainly intend to consider them. As already
stated, suggestions for subjects suitable for
use as leads are especially welcome, It is fre-
quently quite a task to come up with fresh,
refevant subjects month after month without
inputs from readers. Whatever your com-
ments or suggestions, keep them coming.
Remember, it’s your column. 1t is written for
you. lts contents reflect the information you
provide as well as your views on what sub-
jects should and should not be covered.

Let’s hear from youl

ON THE BANDS

6 Meters—Feeling sorry for yourself because of
the lack of 6-meter DX? Take heart; better times
are coming. As a barbinger of more interesting
days, the December 3 issue of NOAA's publica-
tion Prefiminary Report and Forecast of Solar
Geophysical Data includes a section on the spots
attributable to Cycle 22. NOAA does not imply
that the next salar ¢ycle hag actually begun. That
declaration is not macde until the number of spots
from the new cycle equals those from the old.
Nevertheless, NOAA does list 18 blemishes on
the solar disk that have occurred between
April 1983 and the end of October 1935, which
they conclude are associated with the new eyele,
Twelve of these have been noted since April
1985. Generally, new cycle spots occur at solar
latitudes above 20 degrees and are of reverse
magnetic polarity to those of the old cycle. Of
the 18, two were not of reversed magnetic sense
but were at latitudes of 32 and 49 degrees respec-
tively, so they were considered to be associated
with the new cycle. Incidentally, for the week,
between November 25 and December 1, the
report lists no spots detectable on the face of the
sun. During that time, the 10.3-cm radio flux ran
between 70 and 72. The lowest it secms to go is
the high 60s, Despite these quiet conditions, there
was a major magnetic storm attributable to a



1V4-Meter Standings

For WAS holders, listing is WAS number, call, state, call areas worked and grids worked. For others, call, state, US states worked, call areas worked
and grids warked, Call areas are the 10 US call areas plus KHE and KL7, plus each VE and XE call area, plus DXCG countries not located within the

continental limits of the U8, Canada or Mexico. In order to make the
reporting activity within the past two vears are sub
is not necessary to have worked additional states or

the band. WAS holders are listed In any case. Compi

WAS Holders
1 weve* MN 13 — W2CRS NY 21
2 WesD* D — - W2PGC NY 20
2  WBBTEM* A - - Kacaa* NY 19
4 KBFF* NM 14 — K2GK NY 16
5  WSFF~- NM 13 -— W2DWJ NJ 15
8 WRBSLUA* ™ — = K2DNR NY 15
7 VEEMS™ 14 — YOO NY 14
WAZFGK NS 14
WA2FUZ NY 14
W1JR" MA 43 14 N2WK NY 13
Waszh MA 23 0 55 N28J NY 13
1FO cT 22 7 Waww Y 13
KIPXE CT 1A 8§ -~ W2SEU NY 13
WHGEXT MA 15 9§ .- WEBZElY NY 12
S EERR A
WIHDA CT 13 5 —  Reoa e o
K1J1X MA 13 4 -— NACX PA 18
K1LPS VT 12 6 — WARHLE PA 18
WA1JOF MA 11 5 15 WaLJG MD 1§
WI1AZK NH 10 3 WaHMU pA 14
K1BFA MA W 3 - walp MD 13
WAIJLIE P& 12
*some contacts via EME, Kaly A 2

- WIX0 MD 9 4 —  NSKw
? - WA3EYJ) PA 8 B 14 \}.(-vsﬁwa
~- WEMDGF TN 31 9 81
a4 WA4NMA GA 26 d§ -~  WENZS
B Walvid YA 23 10 —  WASDBY
G KC4EG KY 23 7 -  WBGNMT"
o K4LH8 VA 218 —  WeWsQ
g - Wiﬁgq . AGE g:g 7 28 NBAMG*
B 3T wD4lS . dA 18 7 - g’
22 WAMPCS  KY 18 7 ~  ouF
219 WABRG VA 17 6 —  WrONK
g - N3AHY4 GA 16 6 — KT7ICW
7o 4G SC 14 6 -
2 - WadMVI*  SC (2 7 ..~ WBEBKC
12 — K4CKS GA 11 2 -~  WabU
0 17 GaP AL 9 2 . WA
- WA4LYS* FL & & ¢  WBBPAT
9 12 K4IXG FE 5 3 - &gﬁﬁw
g - WERGH M5 30 7 — .
4 - KSCM OK 22 — ..  KoMAl
6 W5HN T A e e KORYE
5 - kasw QK 16 5 32  KSHMB
s o N4J5i5 M§ i3 7 —  WBGSNR

standings a true reflection of stations currentiy active on 1V meters, those not
ject to being dropped. They will be reinstated upon written presentation of contlnuing activity. 1t
tlds in order to remain In the standings or to be reinstated. Merely indicate that you are still on
ed December 15, 1985, Deadline for next update Is June 5, 1886.

OK 12 = — KIOKFR IN 91 & —
™ 11 & — WBUCHe wi 8 2 7
SE :r; g - KBSNM Wi 5 4 ..
- KAGY* A 32 11 -
X 3 1 3 KADAS A 20 10 ~
10 & — KRAALL ND 24 10 —
8 4 — WEPW* CoO 20 8 -
PiD o W is
ﬁ ?g }(1) 2_.5 KFRM KS 12 &4 27
MT 8 &§ — WABNOK MO 2
WA. B 3 — WBEZKQ 1A 5 2 e
NV 4 2 — waaqLe 8D 4 2 —
M 31 9 &5 VE30S5S 1 7 o=
M 25 8 — VE3LN 13 5 29
OH 20 10 - VE3AIB 10 12 —
QH 16 8§ — VE2YU 8 3 w
OH 12 7 = VEZDFO 7 8 -
M1t 7 - VEIUT NS 7 4 —
N 34 9 — VE2HW 5 2 -
Wl 28 13 - XE2BC* 2 3 -
IL 2 10 -
H 2 9 -

disappearing filament which occurred at 16147
MNovember 25, The magnetic storm conditions a
few days later brought quite a few reports of 6-
and 2-meter auroral contacts, W1ICW Fairfax,
VT says that, in five hours beginning about
2100Z November 30, he filled two log pages with
6-meter QS0s. They ranged from WBREZKG
fowa to the west and W3TY /4 and KA3IECK/4
Virginia to the south,

From the column entitled “*4-2-70,”" which ap-
pears monthly in the Radic Society of Great
Britain journal, Radio Communication, comes
an interesting account of 6-meter conditions in.
Sweden last summer, The December column in-
cludes comments from SM6PU, stating that he
observed only one opening to North America
during 1985. That occurred June 8, between
2054 and 21122, when Qlof heard Florida sta-
tion W3ZR/4, plus several others he could not
identify, taking part in the ARRL June VHF
QSO Party. During the big opening of July 2,
he heard no 6é-meter amateurs but, between
1845 and 21302, he did observe commercial
signals from the US in the 35-MHz region. Of
course, Swedish amateurs are still not allowed
to transmit on 6 meters, but SMEPU continues
to be ready for 6 to 10 crossband QSOs.
Normally, he uses 28,885 kHz for this.

The Sable Island operation, conducted
MNov 18-25 by VE1YX, AK4L and others, netted
only six 6-meter QS0s. The lucky ones were
WAIEKY, KITOL, W2CAP/1, WAIAYS,
W3IIWU and W4CKD, For some of these,
CYPSAB is known to represent a new country:
number 57 for W3IWU and number 67 for
WACKD.

2 Meters—FEixcellent tropo and some very good
aurora, the laiter noted in the 6-meter section,
dominated the propagation picture during the
mid-fall period. WIBOZ Chicago says that the
aurora November 29 netfed him twenty 2-meter
QS0s in 17 states plus VE3. Ralph was par-
ticularly impressed by the wide geographical ex-
tent of the propagation—from New Hampshire
to the northeast to Georgia to southeast and
Nebraska to the west. Another report on this
aurora comes from WAZEXX New Jersey. Stan
comments that he is new at the game, but was
pleased with the performance of his 80 W and
a Junior Boomer at 30 feet. The combination
brought him 17 stations in 14 grid squares
between 2310 Nov 29 and 00507 Nov 30.
Another for whom the mode is new is N4BG
Roanoke, VA, Ren writes that, while monitor-

ing the band on the evening of Nov 29, he
heard “‘a horrible buzzing sound.” Listening
further, he discovered that it was CW and it was
saying ¢Q au. He knew right away that his
first experience with aurora was underway.
This first time out was a Jot of fun,
and produced 10.0Q80s including WIIR
Massachusetts and K9IGE Wisconsin,

VP9IB has now experienced a taste of moon-
bounce by virtue of contacts with WAILIXN/7
and W5UN, His appetite is sufficiently whetted,
Tom says, that he will be on with an EME-
capabie 2-meter station by summer.

0 em and Above—K i FO reports that he missed
some of the excellent tropo in late September due
to a five-day power outage following Hurricane
Gloria. The big wind also bent Steve’s mast that
supports his eight RIWs. So, he took the whole
thing down and replaced it with a new mast and
12 R1Ws, So far, the new installation has paid
dividends on both tropo and EME. On the tropo
side, he describes 70-cm signals from Nova Scotia
to Virginia as “unbelievable’ during the evening
of Oct 23. He was able to hear the WA4PG]
beacon in southern Virginia for the first time.
VEIUT's signal was 75 dB out of the noise. The
next evening, with the band still open, Steve was
able to work VEIAHM FM76 for a new grid
square. That station was running 10 watts to an
FOFT and was S-5 at his QTH near Hartford.
Also worked were VEIRG and VEIAPA FN65.
Speaking of tropo, WA4MVI has been doing
some research on the subject. Jim confirms,
through his own actual measurement, the
scenario in which warm meoist air is pumped over
cool dry air. He was able to collect his data by
flying along a front and taking temperature and
other readings. WA4MVT also notes a significant
difference in wind direction and humidity along
the front line. The altitude limit for ducts seems
to be about 10,000 feet. On 70-cm EME, K1FO
upped his state total to 40 by virtue of a random
contact with WaSD South Dakota.

A new convert to 70 ¢m is NC9F Downers
Crove, IL who writes that he originally got on
the band solely to work OSCAR 10, but soon
found that it has a lot else to offer, Now Tim
has 20 states and holds 70-cm VUCC number 38.
The station consists of an IC-471A to a 100-W
amplifier and two Boomers at 60 feet. He
declares that, in his 24 years on the VHF bands,
his adventures on this band constitute the big-
gest kick he has had. How about some 70-cm
DX? VP9IB says that he expects to back on

70 em in the coming months. Tom is not exactly
new to the band, having worked K2RIW several
years ago,

Need the Bluegrass state on 13 cm? [ would
imagine that just about everyone does.
WB4NXY says that he will be on pext spring by
virtue of a rig borrowed from W9ZIH.

Outstanding tropo conditions were not limited
to North America. The Europeans experienced
their share of good conditions also. From the
4-2-70 and Microwaves columns appearing
monthly in the RSGB magazine, Radio Com-
munication, comes word that the weekend of
Qct 12-13 and several days thereafter represented
some of the best tropo openings ever observed
on the Continent, Numerous UK stations on
bands from 2 meters to 23 cm [ogged contacts
into central and eastern Europe, including the
Soviet Union. As an example, GS8IFT Birm-
ingham reportedly completed 23-cm contacts
with HB9AMH/P IN37 and DL2KAL, F6ECT
JN@S, FIBUU IN94 and EA1BLA IN53, the last
a distance of 1090 km, or 650 miles. Note that
QTHs are being designated with the Maidenhead
System, the same system we have taken to so
enthusiastically on this side of the Atlantic. @8]

VHE/UHF Century Club Awards

The ARRL VUCC is awarded to arnateurs who submit
written confirmations for contacte with the minimum
number of Maldenhead grid-square locators indicatad in
itelies for each band listing. Initial quallflers are shown
first, followed by endorsements, for November 1, 1985
thyough December 15, 1985, An SASE will bring you the
rufes and applicatlon forms.

6 m (50 MH2) 2 m (144 MHz)
100 100
100 NSDDT 71 NSBHO
bt KES0E 72 WB2NPE
102 K4CHB re WeeNPE
WB4NJG 200 74 KETL
SFE 250 75 WadlG
WBEBKC 200 % AAIES
it B S
g 80 KACKE
3g HOGF & KoK
gg W?)%{EIEE wBIMSY 175
WSNZS3 WAINJP 150
42 KIGK WAGIO 175
KC4EG 60 KFEM 150
WBSAFY 90
WBBBKC 90
WBBART 80
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On Line

Gonducted By Stan Horzepa, WAILOU
75 Kreger Dr, Wolcott, CT 06718
CompuBerve ID no. 706845,247

Packet Radio for the Commodore

Hams on packet radio use either data ter-
minals or computers to communicate with
their TNCs (terminal node controllers), and
those using computers must run *“terminal
emulation’ programs in order to make their
computers behave like data terminals. Until
recently, the available terminal-emuliation
sottware was intended for communications
with mainframe computers, information
services and bulletin boards via the telephone,
These telephone-oriented programs contain
telephone-oriented commands, such as dial
and hangup, that are useiess in packet-radio
communications and lack commands that
could make packet-radio communications
casler.

Times are changing. In the October 1985
installment of this column, 1 previewed Mac-
Packet, a terminal program for the Apple
Macintosh computer that was designed
specifically to interface with a packet-radio
TNC. In this installment, [ am previewing a
packet-radio terminal program written for the

most popular computer in ham radio today,
the Commodore 64®. The program is called
TNC64, and it is the result of a project con-
ducted by the Texas Packet Radio Society
(TPRS) to provide packet-radio terminal
programs for popular computers.

TMNC64’s large capture buffer is its prin-
cipal operational feature, All packet and
keyboard data that pass between the TNC and
the Commodore 64 are captured in a
50,000-character butfer which can be viewed
on the monitor, copied to disk, printed or
erased. When the buffer becomes full, its con-
tents is automatically saved on disk (each disk
can save up to three full buifers, a total of
150,000 characters). As a result, the packet
station can be left unaitended and all incom-
ing data will be saved for later viewing, editing
or printing. As an added convenience, the
captured data can be automatically stamped
with the date and time for later reference.
Also, data saved on disk can be transferred
to the TNC for transmission.

The program supports all TAPR TNC

§ and 2 (or equivalent) terminal control func-
tions, selected from piain-language menus.
Easy-to-understand screen prompts guide the
operator in using the many features of the
program. Nine strings of frequently-used text
zaa be preprogrammed for [ater retrieval with
a single keystroke, Included with the program
i$ 18 pages of documentation that clearly
describes how to use the program and take
advantage of all of its features,

The program requires 2 minimum system
consisting of a Commodore 64, 1541 disk
drive {or equivalent), a monochrome monitor
and an R8-232-C interface card, A printer is
highly recommended. TNC64 may be
obtained from TPRS (PO Box 831566,
Richardson, TX 75083) for a contribution of
$20 for TPRS members and $25 for
nonmembers. Your contribution will be used
to support TPRS's ofher project—TEXNET,
a high-speed backbone packet-radio network
that will interlink the major population
centers of the Lone Star State,

HAM RADIO BBSs

[7 Alabama’s The Bulletin Board is run by
Herky McDaniel, W4WYP, and Kelly Bruce,
WD4DAT, at 205-758-5017. The board is on line
every day (except Tuesday and Thursday) from
2000 to (0700 Eastern Time, and operates at 300
bauds, 8-character bits, | stop hit, no parity.
{from WD4DAT)}

[7] lowa’s Sunshine BBS operates 24-howrs-a-day
at 319-557-9659 (300 bauds, §-character bits, [
stop bit, no parity). Assistant SYSOP AIYD
handles the large, active ham-radic section of the
board. (from KABJAW)

11 MassHam BBS (bulletin board system) is a
new board in the Boston area that can be dialed
at 617-923-7605. it operates at 300 and 1200
bauds, 1800-0800 Eastern Time Monday through
Friday and all hours Saturday and Sunday,
{from KiQOJH)

] Milwaukee County ARES has a 24-hour-a-
day BBS that operates at 300 bauds, 8 character
bits, [ stop bit, and no parity at 414-543-0988,
Jim Boos, WB9YSG, the BBS SYSOP, welcomes
all hams to call in, especially those interested in
ARES. Jim offers to help any bam group that
wants to start a bbs using a Commodore 64 com-
puter. {from WBOYSG)

{1 Southern California has a new BBS with
space dedicated to ARES and packet-radio in-
formation. The BBS is run by fames Fortney,
KelYK, tel 818-998-0319. {from Hamnet)

3 Timex Sinclair Amateur Radio Users Group
(TSARUG) has organized a FIDO Network node
to serve its members and other interested folk.
Messages can be sent to network 15 nodde 1006
(15/1006}, and the BBS can be accessed directly
at 505-6456-5194, Files available on the BBS in-
clude articles scheduled to appear in future in-
stallments of QZX, the TSARUG newsletter.
{from K3XY)

[ The telephone number for W2EFJC’s Jersey
Shore System BBS was wrong in the November
1985 installment of On Line. The correct number
is 609-693-3849. (from W2FJC)
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PX: VIC 20° Software

Six VIC 20 programs are being added to
the BX tibrary this month.,

Frogram 107: Learn Morse Cade by
Art Mclesd, KRET.

Program 108 Propagation Index by
Robert Armbruster, KB2MY (56 cents
postage). .

Pragram 109: QSL Manager by Staver
Daije, KWEH,

Program 110: Shunt by Bud Dien,
N1BBH, is a big help when you are trying
ta make up a particular resistance value
from your junk box.

Program 111 Easy Serfes Mateh by
Dennis Farr, WB4RJK, and Steve
MoeCallum. R4URX. (56 cents postage}

Program 112: Filter by Ken Stringhaemn,
AETX, will also Tun on a Commeodare 64,

To ¢btain a listing of any PX prograr,
send a business-size SASE with 39 cents
postage {uniess noted otherwise) to ARRL.
Dept PX, 225 Main $t, Newington, CT
06111 {CRAL members can send their
SASEs to CRRL, PO Box 7008, Stn E,
Londan, ON NBY 4.9). Use 4 separate
SASE for each program request and write
the PX program number of the desired
pragram at the lower lef{-hand corner of
the SASE. Please do not send cor-
raspandence other than PX requests to
Dept ©X.

A list of alt 112 programs in the PX
library is available by sending a business-
size SASE with 22 cents postage 1o
WA1LOU {address at top of this pagel. This
list may also be downivaded from
CompuServe’s Hamnet and People/Link's
Harlink.

HELP SOUGHT

(7 Tom Byers, WBIYTG (309 Plover La,
Carbondale, IL 62901), and Guido L. L., Jansen,
ONTJI {Guido Gezellestraat, 40, B-8350 Knokke-

Heist 2, Belgium} seek AMTOR, ASCII, CW
and RTTY programs for their Atari® S300XL
COMpUters.

{7 Robert Hinshaw, WD6L. (1531 Merion St,
Ontario, CA 91761), also owns an Atari 800XL
and is looking for ham-radio programs,
especially for tracking DXCC, Worked All States
and Worked All Continents awards,

71T, K. Morrow, N3CWP (135 Underwood
Ave, Greensburg, PA. 15601}, is looking for ham-
radio software, especially a logging program, for
his Heath Z-89 computer.

(1 A. N. Ringler, W28AW (466 Weaver Rd.
Webster, NY 14580), is looking for a data base
management program (for logging) for his Com-
modore 64 computer.

LONG LIVE SINCLAIR, AGAIN!

The following information should be added to
the announcement concerning the Sinclair
Amateur Radio User Group {(SARUG) that ap-
peared in the July installment of On Line:
SARUG will only accept 32 cash or 6 validated
[RCs for a sample of their newsletter {cashing
a $2 foretgn check or money order in the UK
costs more than $2, and unvalidated IRCs are
not accepted by the British Post Office).

On the homefront, the Eastern Regional
Sinclair Met meets Sundays at 11 AM Eastern
Time on 7.240 MHz, with WD4DLU as net con-
trol. The QZX Net meets Wednesdays at 9 PM
Eastern Time ou 14.345 MHz, with NV4F as
net control.

LEARNING BASIC

BASIC is the most popular computer language
in the ham-radio world, as well as int the rest of
the world, Our old friend, David A. Lien,
WoOVP, has recently written iwo books,
Learning Apple I BASIC and lLearning
Microsoft BASIC jfor the Macintosh, which
present simple tutorials that wilt hone the BASIC
skitls of a ham programmer. Both books are
published by CompuSoft Publishing, 535 Broad-
way, El Cajon, CA 92021. L



The New Frontier

Conducted By Bob Atkins, KAIGT
103 Division Ave, Millington, NJ 07946

24-GHz NEWS

In the October 1985 New Frontier column I
reporied a 290-km contact on 24 GHz, This
contact took place between I4BER and 1350Y
(not I380J, as previously reported). 145N of
ARI has written to provide more details of
the contact.

The 14BER station was at Mount Catria,
in central [taly, at an altitude of 1200 meters.
The station consisted of a 100 mW Guan
oscillator, diode mixer receiver with a noise
figure of 5.5 dB, and a ]-meter-diameter
parabolic dish. The 1350Y station was
focated at Col Visintin, in northern italy, at
an altitude of 1700 meters, and used a
140-mW Gunn oscillator with a diode receiver
{unknown noise figure} and a l-meier dish.

About half the path was over the Adriatic -

Sea, and the total path length was 289 km.
It took about six hours to establish two-way
communication on 24 (GHz. Signals from
I380Y were copied quite quickly, but it took
the rest of the time to receive signals from
{4BER and make a two-way contact. The
final reports were 5-7 for I380Y on FM and
5-5-9 for [4BER on F2, ‘

One interesting observation was that the
two-way communication was achieved using
horizontal polarization. All efforts to
establish contact using vertical polarization
were unsuceessful. (In horizontal polarization
the broad face of the waveguide is in the ver-
tical plane since the electric field, which
defines its polarization, is oriented between
the broad faces of the waveguide.) I am not
sure why there should be such a difference,
but the observation suggests that it might be
prudent to have the capability to vary
polarization when attempting long-haul
microwave contacts,

VHF COMMUNICATIONS

The English-language version of the German
magazine VHF Communications is again
available in the United States and Canada
from U V Comms, PO Box 432, Lanham,
MD 20706. The subscription rate is $19 per
year (4 issues). Back issues are available for
$18 for any one year or 35 per single issue.
VHF Communications covers the frequencies
from VHF through 24 GHz, and includes
articles on transmitters, receivers, antennas,
test equipment, and much more. It is a par-
ticularly useful source (and just about the only
one) for ideas about equipment for the lesser-
used bands at 9 cm (3.456 GHz) and 6 cm
(5.670 GHz). Though the constructional
projecis use some European semiconductors,
which may be hard to find here, kits of parts
are often available through the magazine,
VHF Communications is a high-quality
magazine typically containing about ecight
articles, usually constructional information,
and running to 50-60 pages. It can be recom-
mended to those interested in the higher bands
and particularly those who build their own
equipment.

Gerald Handly, WASDBY (right), recelves the
North Texas Microwave Society's 2304-MHz
Mobile VUCC number 1 from Al Ward,
WBSLUA, holder of 2304-MHz VUCC number 1.
Gerald also has 2304-MHz VUCGC number 2.
(WASVUB photo)

2304-MHz NEWS

Kent Britain, WASVIB, writes with informa-
tion that the North Texas Microwave Society
has presented a 2304-MHz Mobile VUCC
Award to Gerald Handly, WASDBY (see
photo). Not only has Gerald worked 12 grid
squares on 2304 MHz (VUCC number 2), but
during his 2304-MHz mobhile exploits he has
worked one single grid square (EM13) from
more than 10 grid squares,

PASSIVE REFLECTORS

In the January 1984 column, I described the
operation of periscope antennas on the
microwave bands. Such antennas use a plane
reflector mounted at the top of a mast, il-
luminated by a feed antenna at ground level,
WAGBUAP has brought o my attention an ar-
ticle published some vears ago in 73 Magazine
that covers the subject of passive refleciors
in some depth, including numerical design
examples, and can be recommended to
anyone considering constructing a passive
reflector antenna system. The full reference
is *‘Passive Reflectors for Amateurs—
Something for WNothing (Almost),”” R.
Thrower, 73 Magazine, Jul 1969, pp 91-97.

NOTHING IS NEW

Though we may hear of 24-GHz contacts oc-
curring quite frequently these days, it may
come as a surprise fo. some readers that
amateur contacts were made on this band
back in 19461 Harry Sharbaugh, now KXB2TV,
has sent along some details of this early work
he (as WINVL/2 and W2UKL) and R, 1.,
Watters fus W9SAD/2 and W2RDL) par-
ticipated in.

In 1946, the distance covered was 800
fest—not far, but the first contact on the then
new amateur allocation at 21-22 GHz. In 1959
this distance was extended to 14 miles, and
a 50-GHz contact was made over 150 feet, In
19635, the 21-GHz distance was increased to
27 miles. All of these contacts were two-way
using voice modulation (FM) and used
Klystrons as the microwave signal source.

Though these distances may have been ex-
ceeded now, we should not forget the early
pioneering work, An B00-Foot contact in 1946

on 21 GHz was probably a lot harder to come

by than a contact over 10 times that distance

today. The following references document

some of this early microwave work:

“Our Best DX—3800 ft,”” A. H. Sharbaugh
and R. L. Watters, OS7, Aug 1946, p 19.

“The World Above 2000 Megacycles,”
A, H. Sharbaugh and R. L. Watters,
QST, May 1959, pp 11-16.

“New Distance Record on the 21000 Mc
Band,” A. H. Sharbaugh, ST, Apr 1965,
pp 26-27.

CALIFORNIA MICROWAVE
ACTIVITY

Bob Dildine, W6SFH, has written with details
of 10-GHz narrow-band work he and Lynn
Rhymes, WB7ABP, have been involved with
over the last three years. Their equipment
consists of phase-locked Gunnplexers
(20 mW out) operating narrow-band FM at
10.368 GHz. Also included in each station is
a product detector for copying SSB and CW.
IF bandwidth is about 15 kHz, and the final
IF is at 21.4 MHz for a feed to 15-meter
receiver (and potentially narrower IFs).
Antennas are 4-ft fiberglass dishes,
homebrewed using the center of a2 commer-
cial 6-ft dish as a mold.

Their best DX to date is a [30-km path
across the Sacramento Vatley from Mt Vaca
to Mt Aukum. Using the 4-ft dishes, their
signals were full guieting; using only the
standard Gunnplexer 3- x 4-inch horns, they
were able to make a CW contact,
demonstrating the value of a narrow-band
system.

Bob would like to hear from anyone in the
Northern California area who has narrow-
band capabilities at 10.368 GHz. His address
is 2321 Sycamore Ave, Santa Rosa, CA
95404,

MORE RAIN-SCATTER NEWS

A recent visit by G3WDG yielded more
information on rain-scatter propagation on
10 GHz. G3WDG and G4KGC have been
monitoring troposcatter signals from G3JVL,
at a distance of about 100 miles. Small dish
antennas are used at both ends of the path,
with G3JVL running about 4 W from a TWT.
During normal conditions, the troposcatter
signal is just discernible in the noise. During
rain storms at the receive end of the path,
however, signal levels increased considerably,
with signals detectable on a hand-held horn,
pointing about 20° above the horizon. Such
signal enhancements do not seem to be so
strong on the lower bands, and on 24 GHz
it would be expected that absorption by water
vaper would severely attenuate signals. The
unusual enhancement of scatter signals by
rain at 10 GHz may make fixed-station
operation possible even from refatively poor
sites. Signals have been heard beaming
straight up into rain clouds, and evervone has
a clear path in that direction! I would be
interested to hear from anyone here in the US
who has observed rain-scaiter enhancement
on the higher bands. BERS1
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FM/RPT

Conducted By Stan Horzepa, WA1LOU
75 Kreger Dr, Wolcott, CT 06716
CompuServe 1D no 70645,247

A Repeater in Every Pot

Amateur Radio is to be congratulated. Our
hobby has achieved something that commer-
cial radio cannot come close to ac-
vomplishing, even with the vast amounts of
money at its disposal. Ham radio has
managed to saturate the United States and
Canada by means of the YHF/UHF FM-
repeater mode of communications. Take your
average 2-meter boom box (with 15 watts per
channel) out to even the remotest spot in the
lower 48, and you are likely to find at least
one repeater on the band that you can, access.
Commercial radio doesn’t even come close to
that kind of coverage. How can that be?

The answer is dedication. The folks who
build repeaters are a dedicated group. They
always have a receiver within earshot that is
tuned to the repeater output. They find it hard
to sleep during thunderstorms, They are
known to drive up mountains in even the
worst weather conditions to find out why the
repeater burped. They eat, breathe and sleep
repeaters.

When they see a hill or a mountain, they
see a need for a repeater. As a result, all of

the good VHF and UHF sites in the United
States and Canada are likely to have some
kind of Amateur Radio repeater keeping the
top of the mountain or top of the skyscraper
warm. Thus, you have repeater coverage from
sea to shining sea.

Some folks argue that there are too many
repeaters, especially on 2 meters, and that the
spectrum could be put to better use by other
rmodes of amateur communications. I recently
received a copy of a letter from John R.
Cauvel, WAIOJIX, who addressed these
arguments.

John wrote that “‘the frequency spectrum
allocated to 2-meter repeaters in no way
detracts from any opporturity to conduct
non-repeater  operations Before the
144,5-145.5 sub-band was allocated to
repeaters, there was a waste! Weak signal
boys weren’t using (the sub-band); FM
simplex wasn’t using it (most FM radios of
that period dide’t even include coverage
below 146 MHz). If it were not for the
tremendous number of 2-meter repeaters in
the U.8., I suspect 2 MHz of that band would

have been reallocated to Land Mobile some
time ago. Like it or not, it is not to Amateur
Radio’s advantage to have any of its spectrum
lying around not being used.”’

John’s argument is valid in light of the
situation on 220 MHz. In the past,
comunercial-radio interests have tried to grab
some of the 220 amateur band by arguing that
we were not using it, They claimed as evidence
a small number of 220 repeaters. Although
their evidence was faulty (there actually was
a lot more vepeater activity than they
claimed), the basic premise of their argument
has some validity. The radio spectrum is a
limited resource. The demand for space,
especially in the VHF and UHF spectrum, in-
creases each day. The economics of the radio
spectrum demands that if someone is not
using their space, it should be allocated to
someone who will use it.

The old “use it or lose it” school of thought
is more valid today than when it was first pro-
posed a decade ago. Each and every one of
us should thank the folks who build repeaters
for filling a need.

FREQUENCY COORDINATOR NEWS

71 Hawailan 2-meter repeater operators and
trustees recently voted to adopt the 20-kHz plan
for the separation of repeater channels in the
146-148 MHz spectrum. In other matters, the
trustees voted to assign 145,01, 145,03, 145.05,
£45.07 and 145,09 MHz for exclusive packet-
radio use, and granted authority to the frequency
coordinator to take away a repeater-channel
authorization whenever the Hawaii Repeater Ad-
visory Council advised him to do so under the
following conditions: definite lack of use and/or
upon advice from the FCC, Robert Ferguson,
KH6NP, was eiected frequency coordinator of
Hawaii by the council to succeed retiring coor-
dinator Jules Vetter, KH6YL. (from KH&YLD)
7] New England Spectrum Management Coun-
cil (NESMC) was recently created to represent
all six New England states. Each state has at feast
one District Director and all frequency requests
must go through him. He, in turn, makes recom-
mendations for the frequency coordinator to
consider. The District Director is charged with
making recommendations because he is more
familiar with the lay of the land than the fre-
quency coordinator, who may reside hundreds
of miles away. The District Directors are K3ZJJ
{Connecticut), W1IFL (Eastern Massachuseits),
KIMON (Maine), W10IQ {New Hampshire),
W1XJ (Rhode 1sland), K1BKK (Vermont) and
K1JHC (Western Massachusetts). The freqguen-
¢y coordinators for New England (excluding
Connecticut) are WAINYR (6 meters}, KIVHR
{2 meters), W1EFL (220 MHz) and W 1GXT (440,
902 and 1200 MHz). {from NESMC Newsleiter)
I7] New Mexico repeater trustees voted to adopt
20-kHz repeater channel spacing on 2 meters.
Based on the views expressed by the repeater
trustees, the New Mexico Frequency Coor-
dinating Committee has adopted a policy that
allows trustees to voluntarily change the
operating frequency of existing repeaters in the
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146-148 MFz segment that have a frequency that
is an odd multiple of 10 kHz (146.01/61,
146.07/67 ... 147.99/39). {from WBGY)

Zi Mid-America Coordination Council, Inc
(MACC) was recently formed as the exclusive
frequency-coordinating authority for the states
of Towa, Kansas, Missouri, MNebraska and South
Dakota., MACC represents approximately 558
repeaters in the five-state area and is represented
by the following frequency coordinators:
WBOGGI (lowa), WDBBRZ (Kansas), NSDKQ
{Wichita, Kansas area), K4CHS (Missouri),
KA®E (Kansas City area), WBKUJ (St lLouis
area), WAGWRI (Nebraska) and WASIR (South
Dakota), MACC will be meeting at the ARRL
Midwest Division Conveniion, April 1§-19.
(from WOTQ)

ARIZONA REPEATERS

Arizona Repearers is a directory of repeaters in
the state of Arizona. The 12-page booklet,
published by the Amateur Radio Council of
Arizona, includes state maps that pinpoint the
location of 2-meter, 220-MHz and 450-MHz
repeaters throughout the state. For a 35-cent
donation, you may obtain a copy of the direc-
tory from its editor, Willilam Oliver Cirieve,
WIWGW (4301 N 31st Ave, Phoenix, AZ
{5017

REPEATER LOG

According to November reports, repeaters were
involved in the following public-service events:
19 drills/alerts, 12 public-safety events, 13 fire
emergencies, 285 vehicular emergencies, 5
medical emergencies and 8 weather emergencies.

The following repeaters were involved
(followed by the number of events): WAIDGW
16, W3IUER 8, WB4UDS 3, WA4SWF 2,
WAGBJY 6, WeFNO 272, KH6H 1, KBDDG 9,

KDSGL 9, W8ICN 1, WASULB 11, WDSIEL"

6. L

Strays

QST congratulates. ..

{1 Dave Bell, W6AQ, of Hollywood, Califor-
nia on receiving from the Academy of Televi-
sion Arts and Sciences an Emmy for best
comedy/drama special in 1985.

[] Steve Bauer, KCAHF, of Wichita, Kansas on
receiving the 1985 Kansas Amateur of the Year
Award.

HAMFEST CALENDAR RULES
AND REGS

1 Q8T will list your hamfest in its monthly
Hamfest Calendar, free of charge. Here are some
gridelines:

Hamfests will be listed only once. When you
send in your announcement, feel free to specify
the issue you'd like it to appear in. Normally,
the event will be listed in the issue of the month
of the event (May QST for an event scheduled
for May 10, for example).

Information must arrive by the Sth of the
second month before the issue date. For exam-
ple, the material on the May 10 hamfest must
arrive at ARRL HQ by March 5 if it is to appear
in May Q8T

We will acknowledge all information received
at HQ for Hamfest Calendar with a postcard
stating the date of publication. If you don’t
receive an acknowledgment within a couple of
weeks or 50, your letter may not have arrived,
s¢ please send us a duplicate copy.

Oh, yes. Hamfest Calendar is separate from
the Ham: Ads. See the first page of the Ham Ads
section in this issue for information on how to
advertise your event there.—Lori Chadwick,
Hamfest Calendar Coordinator



YL News and Views

Conducted By Joan Gibson, KG1{F
AR 1, Box 1465, Waterbury, VT 05676

1986 Officers, Young Ladies Radio League

President— Jacquelyn van de Kamp, W6 YKU: First
licensed in 1957, as WN6YKU. OM ‘‘Van’ is
W6CKV., YLRL activities: District Chairman, [968;
Publicity Chairman, 1968-69; Receiving Treasurer,
1970-73, 1975; Secretary, 1976-77; Disbursing
Treasurer, 1982-83; Continuous Membership Chair-
man, 1974-present. Memberships: ARRL, Los
Angeles Young Ladies Radio Club, BAYLARC.
Jackie is the bookkeeper for her church, and enjoys
sewing, needlework and reading. She has traveled
extensively, and has felt privileged to have met
amateurs from all over the worid.

Vice Presideni—Mary Lou Brown, NM7N: First
licensed in 1981, her other calls include KA6QER,
N7DHA. OM Bob is NM7M. YLRL activities:
Receiving Treasurer, [984-85.
Memberships: RACES/ARES
Assistant Radio Office; Assistant
EC, ARRL; QRP-ARCI; Western
Washington DX Ciub; Northern
California DX Foundation; Radio
Amateurs of Skagit County. Radio
interests: QRP operation, county
hunting, YL nets, emergency com-
munications, contesting. Mary Lou
is a former professor and chairman
of the Department of Physical
Education, University of California
at Berkeley. She finds time for
various outdoor and camping
activities, music and computers,

Secretary—Carol  Shrader,
WI4K: First licensed in 1980, as
KA4RTH, she has held WI4K/PJ3
and WI4K/CoA. OM Steve is
WA4GOX, YLRL activities:
District Chairman, Nominating
Committee Chairman, Prize Chair-
man of the 1985 Convention.
Memberships: Metro Atlanta
Ladies Amateur Radio Club
{Charter President), Kennehoochee
Amateur Radio Club (Secretary),
Southeastern DX Club (Treasurer),
Atlanta Radio Club, Dixie DXers
Contest Club, Chief Volunteer
Examiner-Metro Atlanta Area for

the Central Alabama VEC and 2 WATUW

volunteer for the W4 2-letter QSL
bureau. Carol enjoys DXing, con-
testing, reading and playing the
piano, and she is an accomplished
flutist.

Disbursing Treasurer—Karla
Holmes, WAIUVI: Licensed in
1971, her other calls include
EP2KH, JYSAC, WB6PBY,
WAGVXI, OM Jerry is WALUVI,
YLRL activities: Vice President
Committee, Disbursing Treasurer,
1934-85. Memberships: Treasurer
of the Amherst ARC, WRONE,

YLISSB, ALARA and SAYLARC,
Karla is the first DX YL to receive

the DL-YL silver pin for 500 points. KABSOC

NM7N

WeYKLU

She enjoys ragchewing and participating in the YL
contests, and has traveled in 40 countries.
Districts 1-4 Receiving Treasurer—Jean Chit-
tenden, WA2BGE: Licensed in 1975, Memberships:
YLISSB, SAYLARC (three-time past president},
WRONE, Buckeye Belles, CLARA, 1DXF, ARES,
NCDXF, RACES, LIDXA, LIMARC, Larkficld
ARC, Wantagh ARC. In 1980, Jean traveled to
mainland China, where she, W6AM and W6GC met
with members of the Central Committee to discuss
the possibility of China refurning to the Amateur
Radio world, Jean is an avid DXer, with 280 coun-
tries confirmed. When not chasing DX, Jean, a
retired high school English teacher, is busy with her
many hobbies, including photography, freslance and
nonfiction writing, and traveling.
Districts  5-7  Receiving
Treasurer—Sue Ludemann,
KASSOC: First licensed in 1982,
she has operated as DL/KA6S0C.
Memberships: DLYL, QRP ARC,
In¢, East Bay ARC, ARRL,
RACES and ARES. Sue is pri-
marily a CW operator, but does use
SSB for nets, contests and skeds.
She can be found on the Western
States QRP Net, YL Open House,
YL Tangle Net. She owes her in-
terest in Amateur Radio to her
friend and former college teacher,

WidK Mary Lou, NM7N. Sue is a

volunteer in fire prevention with the
California Division of Forestey; she
goes on fire-prevention patrols dur-
ing periods of high fire danger and
provides radio communication dur-
ing forest fires. She also enjoys
handicrafting and outdoor sports
and activities.

Districts 8-8, KFH6, KL7, VE and
US  Possessions  Receiving
Treasurer—Connie Hamilton,
WDSMIQ: First licensed in 1977;
OM Jerry is KASWJIN. Member-
ships: Mariette, Ohio ARC;
Parkersburg, West Virginia ARC;
Buckeye Belles, ARRL and

WA2BGE YLISSE. Connie was responsible

for starting the Volunteer Examiner
Program in the Marietta/
Parkersburg area. She also enjoys
knitting, camping and swimming,
is a member of two Eastern Star
Chapters, sings in the Qhio OES
Grant Chorus, and plays both the
piano and organ. When she does
find time to be in the shack, she
enjoys traffic handling and par-
ticipating in various YL. nets.

YL/OM CONTEST REMINDER

Dom’t forget to see Jan 1985 QST,
p 95, for details on times and fre-
quencies for the YL/OM Contest, See
you there! [#ET]
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Making Waves

CONCERNED HAMS TAKE ACTION

There is much talk and concern about the
lack of young peopie becoming involved in
ham radio. Should this situation continue,
we could find ourselves an endangered
species. Talking about the problem is one
matter, but getting up and doing something
about it is entirely different. The follow-
ing stories are examples of hams doing
something toward preventing what could
become a sad situation.

Spreading the Word via TV

Randy Staradub, KAIKLZ, is 15 vears
ald and a member of the Nashua Arca
Radio Club in New Hampshire. He recently
appeared on the WNDS-TV 50 children’s
show ““Just Kidding Around’’ t¢ make a
presentation about Amateur Radio.

Randy’s five-minute presentation began
with a brief explanation of Amateur Radio
and the ¢lub and how he became involved
in the hobby. This was followed by a
demonstration of HF equipment. T'o com-
plete the presentation, Randy asked a
member of the studio audience to come on
stage and send his name in Morse code
using a code-practice oscillator. The
youngster, who had no previous code ex-
perience, sent his name perfectly, proving
just how easy it is to learn Morse code!

Randy has been an amateur for two
vears and currently holds the Technician
class license. He is active on 80, 40 and 2
meters. He attends Nashua High School,
where he is in the 10th grade.

Vikings at JOTA

On the weekend of October 19-20, the
28th Annual Jamboree-on-the-Air (JOTA)
took place. This is a worldwide
Scouting/ham radio event, and is a perfect
way to introduce Scouts to Amateur Radio.
However, hams can't just sit back and let
the Scouts come to them. [t is an unfor-
tunate fact that many Scout troops have
never heard of Amateur Radio. Keith
Graham, KOHIC, decided to do something
about it.

Keith, who is manager of the Courage
HANDI-HAM System, at the Courage
Center in Golden Valley, Minnesota, con-
tacted various Scout troops. Several
responded, including Troop 100 of the
Viking Council in Minneapolis. Thomas
Hess, the Troop’s assistant scoutmaster,
took half a dozen of his Scouts to the
Courage Center club station, WIZSW, to
participate in JOTA.

Scout Troop 100 is not much different
than any other Scouting group in the coun-
try. The boys are bright and eager to try
all aspects and activities of Scouting. They
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ski, raise funds by selling fruit, and do
overnight and wilderness survival camping.
The only thing that might set the group
apart is the fact that most of the boys are
Laotian. In fact, most are members of the
Hmong people, a mountain tribe of Laos.

Their reaction to the JOTA weekend,
however, was typical of many Scouts when

Randy Staradub, KA1KLZ, enjoys Field Day
with the Nashua Area RC.

Tou Chao Yang shows his enjoyment at
making a JOTA contact. (photo by Tom Hess)

they encounter Amateur Radio for the first
time—enthusiasm! They managed QSOs
with several British Columbia stations, but
the big excitement came from a contact
with X2BSA, the Boy Scouts of America
HQ station in Fort Worth, Texas, The
Scouts really enjoyed talking to them.

‘Thanks to Keith, and the Courage Center
station, there are now a half-dozen highly
charged youngsters who have had that first
taste of how great ham radio can be.

These are just two examples of hams out
there trying to expose other people to our
fine hobby. Few people, especially young
ones, know anything about Amateur
Radio, but people like Randy and Keith are
helping to solve this problem. For their fine
eftorts, these amateurs deserve to be com-
mended, as do all the young people out
there making us better known. I you have
been involved in any activities such as these,
write to me and let me know about them
at the address given at the top of the
column.

NET IDEA OPEN TO SUGGESTIONS

I have received many inguiries about youth
nets, but very few letters about any nets ac-
tually in existence. [ am just curious what
the actual interest is in starting a net for
just kids. Please write to me and let me
know of your feelings on the subject—
whether you would be interested and what
suggestions you have to make the net work
more smoothly. I am not interested in run-
ning the net myself, but if you would like
to run it, or at least help in some way, let
me know about that, too. 1f a net already
operating would like to take on what could
become a large responsibility, again, let me
know.

This is just an idea and no details have
been worked out as yet. If people seem to
be in favor of it, then it would be nice to
try and make a go of it. Let me know what
you think and if you would be willing to
help take on this responsibility, and I will
keep you informed through Making Waves
as to what the general feeling is and what
progress the net has made.

I STILL CAN’T HEAR YOU!

{ am still not getting any large amount of
mail from you, so if you have anything to
report regarding ham radio and yourself,
send it in! If vou have any innovative ideas
yvou would like to get some feedback on
{such as the proposed net), send it in to get
some reader feedback through the column.
1 think you get the point, so enough said.
I hope to be hearing from many of you
soon! e



Hilent Keps

Administered By Nancy A. O'Nsill

it is with deep regret that we record the passing of these amateurs:

WIAZT, Leon L. Paskus, Southington, CT
WIBRI, Arthur Kybert, Waltham, MA
WAICVW, Ellery W, Price, Milford, CT
*KIGKR, Richard G. Moore, North Grafton, MA
KAIKKY, Donald P, Harris, Norridgewock, ME
KAIKQQ, Richard Talbat, Cranston, Rl
WINRX, Carlton E. Brown, Gloucester, MA
W10V, James E, Jolliff, West Newton, MA
KIPTG, August “Gus”™ Rosati, Springfield, MA
WIZML, Russell D. Munro, Acton, MA
N2BDQ, William P, Fisher, Jr, Maple Shade, NI
WA2LCRS, Renben W, Pike, Niverville, NY
K2DPB, Charles A, Sparling, Bemus Point, NY
W2EMN, Herbert Schor, Miami, FL
W2FEM, Earl C. Simpson, Hudson Falls, NY
KAXGIB, Leo V. Shanahan, Lanoka Harbor, NJ
W2HXI, Robert B. Caris, Sonthamnpton, NY
*W2ILN, Harold N. Magowan, Magnotia, NJ
K2INQ, Margaret A. Bergin, West Deptford, NJ
W2IREB, William H. Reuman, Amityville, NY
WISKA, Joseph K. Murphy, Rochester, NY
K2SQY, Alden ©. Jones, Georgetown, NY
W2UU, Frank B. Jordan, Ir, Coeymans Hallow,
NY

KA2VRY, Joseph M. Boa, Neptune, NJ
W2WCL, Kathryn S. Sanders, Rockaway, NJ
WBIWSX, John Frank Chaffee, Binghamton, NY
KC2XP, Andrew M. Suter, Rochester, NY
KAICSH, Kenneth G. Close, Rockville, MDD
N3ICYS, George T, Legge, Fort Washington, MD
WAEFT, Howard C. Melcher, Philadelphia, PA
WRB3INT, John J. Casino, Potistown, PA
WIILC, John E. Clark, King Of Prussia, PA.
K3RJF, Herbert Kartluke, Allentown, PA
WAITX, Kenneth F. L. Miskinis, Philadelphia, PA
WA3UET, Edward W, Buetikofer, Erie, PA
W4AFQ, George E. Smith, Camden, SC
WABEY, Charles W, Stebbins, Marietta, GA
N4BFA, Charles A, Bardin, Roswell, GA
*W4BVV, Thomas J, Pervzzi, Jr, Clarksville, MD
W4FDN, George D). Lovelace, Warm Springs, GA
KA4GWS, Elijah H. Johnson, White's Creek, TN
W4IVN, Richard D. McGlathery, Summerland
Key, FI.
WA4KLQ, Hugh H. May, Sr, Augusta, GA
K4LFF, Richard D. Ralston, Thomson, GA

50 Years Ago

February 1936

[l For some months now a raw a.c. signal, so
mysterious it has been dubbed ““The Shadow,” has
been wandering the spectrum interfering with numerous
radio services including amateur, It has finally been
traced to one of those new-fangled ‘‘diathermy’’
machines. We need regulation!

[ More than a thousand amatenrs, mostly members
of the Army Amateur Radio System network, copied
the Chief Signal Officer’s message on Armistice Day
transmitted by WiL.M/W3CXL. The Navy Day message
brought only some 400 copies, but the 25 best received
letters of commendation from the Secretary of the
Navy.

{7 Jim Lamb's dedication o improving receiver per-
formance hits 2 milestone with a new noise-silencing
circuit in the i.f, of superhets, He amplifies the noise
peaks above the desired signal, rectifies them and uses
the resultant voltage to control the gain of & subsequent
r.f. stage. Classicl

L) W3LW takes a different approach, employing an
audio cutput limiter for improving the signai-to-noise
ratio. The graphs of results should inspire us to add
the few components to our own receiver output.

L] For c.w. reception we normally adjust a regenerative
cireuit just past the point of oscillation. WSSHC uses
4 separate beat oscillator and finds it gives greater selec-
tivity, sensitivity and stability.

(1 Some 92% of voting in recent director elections was
by licensed amateurs. The rest were League members
holding continuous membership ever since the by-laws
were changed.

LJ If your superhet doesn’t have IQumeter coverage, get
in on the hot activity with George Grammer’s inexpen-

N4LUU, Lyman T, Newell, Virginia Beach, VA
WEMPWE, Steve P. Hoover, Alexandria, VA
*WA4SGF, Edward C. Edwards, Jr, Interlachen,
FL
K4TI, William P, Hunter, Weaverville, NC
WB4UO0I, Evans M. Crush, Richmond, VA
WQgVAL. Calvin L. Moore, Charlestown Heights,
WA4VDL, Fileen S. Pendleton, Mobile, AL
K35AKS, Sam C. Housley, Harrison, AR
KASBBP, James R, Sartin, Irving, TX
KASDCA, Gerry Manktelow, Aastin, TX
W5DU, Lonis Du Treil, Sr,, Harahan, LA
K3HHA, Clifton N, Francis, Sr, Silsbee, TX
MNSIIN, George R. Fersch, Albuquerque, NM
W3IVD, Robert Nelson, Marshall, AR
WSKRT, Michael A. Genovese, Opelousas, LA
KOSM, Roy A. Simmons, Dry Prong, LA
WIQGX, James E, Shannon, Tinoie, NM
KSRYD, Fred K. Little, El Paso, T%
WSWZX, Charles W, Galbreath, Bowerston, OH
KBSYJ, Wilbur W. Lewis, Bellmead, TX
WSYK, Wayne E. Perry, Mexia, TX
WIYZA, Russell Morgan, Moare, QK
KeCWwU, T, L. Kidd, Kingsburg, CA
WB6DDO, John R. Wright, San Jose, CA
K6DIU, Ray E, Straschewski, Van Nuys, CA
WAGDQO, Robert W, Conley, Albany, CA
KFGFN, Stanley H, Wiltiams, Pacific Palisades, CA
N6GB, Giles E. Barton, La Canada, CA
KE6HPD, Gary A. Komatsu, Gardena, CA
WAGMFL, Thomas M. McKelvy, Fresno, CA
WABNQUG, Clyde V. Pearce, Lemon Grave, CA
W6QCQ, Daniel DeCamp, EI Cerrito, CA
WB6OHL, Alan G, Richmond, Los Angeles, CA
*K6PIG, Alan D, Rosen, Santa Monica, CA
KAGRUN, Earl H. Bryden, Mira Loma, CA
WERXN, (erald C. Von Bargen, Santa Rosa, CA
N6UY, Earf M. MacRae, Newport Beach, CA
KG6YTT, Olga Lusitana, Spring Valley, CA
W6YMH, Robert R. Phelps, Cedar Ridge, CA
W6YZC, Don Keys, Fremont, CA -
WTDFN, Daniel J. Gibson, Des Moines, WA
KATFVY, Duane E. Williams, Mossyrock, WA
‘KB7HB, Robert W. Clay, Sierra Vista, AZ
WILSP, Otis T, Kingsbury, Sr, Concord, NH

sive converter with output just below 3.5 Mc.

(J The 8th International DX Competition will run the
usual $-day marathon in mid-March, Swap 6-digit
numbers (RST plus a self-assigned figure). There is a
new quota of 3 DX stations in each country for W/VE
participants.

[T W1AF's RE-23/RK-2£ rig has no revolutionary con-
cepts, but its clean design and construction may give
us ideas on improving our own setups.

[J The NMational Burean of Standards has an ex-
perimental 175-300 M. receiver using Y4-wave concen-

tric lines in four r.f. amplifiers (954 “acorn’’ tubes)..

[t’s beyond most ham capabilities at this point but
perhaps we can adopt some of the concepts.

(-] Most of the new metal tubes are essentially counter-
parts of standard glass types, but one exception is the
6L.7, which can considerably improve performance of
stuperhets when used as a mixer.

[1W5SVU analyzes distortion in our present-day
transmitters, pointing up frequency and phase problems
as well as amplitude,

25 Years Ago

February 1961

[ The Editor recounts the history of the terrible
“‘Wouff Hong,” the instrument of torture conceived
by The Old Man to be used an “rotten radie”
operators. A Royal Order of the Wouff Hong initia-
tion takes place at many ham conventions where par-
ticipants pledge to observe high operating standards.
[J) After 15 years hams are still making good use of war
surplus. W2PPL embodies a BC-453 receiver as the

WATVEZ, Oliver C. Pilkenton, Las Vegas, NV
N8BGK, Frank R. Denton, Jr., Brecksville, OH
WECDB, Irwin R. Struhar, Lakeland, FL
WECOQM, Ben Turpen, Cincianati, OH
WBIHA, Melvin H, Rand, West Richfield, OH
W8IHI, Samuel E. Umaos, Erie, PA
WBKHX, Joseph T. Anderson, Minneapoiis, MN
WSBNTL, Donald W. Gallagher, Chillicothe, OH
K8ZCC, Robert L., Starks, Avon Lake, OH
WIAAG, Dallas L. Johnston, Woodhuil, L
KB9AJ, Edward Kieskowski, Palos Park, 1L
WOBLT, (. W, *“Watty” Gibbs, Aurora, 1L
WDIBMC, Robert €. Baither, Sterling, [L
WODMW, Orvin A, Koher, Syracuse, IN
KSESI, Robert T. Smith, Elmhurst, 1L
WO9FT, Theron Wayne Wigton, Plano, 1L
WIGCHK, Sydney W. Shaw, Covington, iN
WIKNU, Robert T, Thompson, Bruce, W1
WOLGO, Ottmar W. Moeske. Milwaukee, W1
WILQE, Joseph A. Terstegge, Poland, IN
WBOTGK, John C. Calhoun, Indianapolis, IN
K@EUL, Edward E. Reed, kI, Thornton, CO
WABGKQ, Arthur Hinz, Denver, CO
WBAIIX, Wilfred Ray Santhuff, Arnold, MO
WE&MDT, Thomas F. Leonard, Lakewood, CO
WOLUWP, John P, Kelley, Rocky Ridge, MO
KP4CO, Jose Medina Hernandez, Mayaguez, PR
*KHGEVY, Glenn B. Hickman, Mililani, HI
VE3AHE, Douglas McClellan, Downsview, ON
VP9KA, Colin P, Middleton, Southampton,
Bermuda

“Lite Member, ARRL

In order to aveid unfortunate errors in the Silent Kevs
calumn, reports of Silent Keys are caniirmed through
acknowledgment only 1o the family of the deceased.
Thus, those who report a Silent Key will not
necassartly recaive an acknowledgment from HCL

Note: All Silent Key reports sent to HQ must include
the name, address ‘and call sign of the reporter as
well as the name, address and call of the Sllent Key
in order ta be listed in the column. Pirase allow
savetal months for the listing to appear In Q8T. @%E 1

tuning element in his 80-through-10 superhet to achieve
better image suppression.
] Another example is the APX-6, which WICUT has
converted into a deluxe [215-Mc, rig, with carrying
handles and a hooded panel lamp for field work at
night, W1HDQ adds & few pointers on corner reflec-
gor %ntennas and appropriate transmission lines for that
and,
1 WLCP built a code practice oscillator with enough
output for class work and shows how it can be used
also as 4 monitor,
[ Electronic keying is ail the rage, and WIPKC has
modified the popular **Oskey™ to use blocked grid key-
ing in addition to cathode,
[1 A compact beam with loaded elements is still the
best answer for the ham who wants multiband direc-
tivity, and DL1FK shows us a light vet mgged version,
employing a unique method of band shifting.
i) Hurricane Donnz wreaked havoc in its path tracing
the coasiline from Florida to Mane, National
Emtergency Coordinator George Hart summarizes the
work of hundreds of amateurs who helped provide vital
emergency courutlunication links.,
L] An amateur satellite? Preposterous! But West Coast
amateurs have picked up a far-out suggestion by
WETNS in a CQ) magazine article and are gung-ho to
bitild an Orbital Satellite Carrving Amateur Radio on
2 meters. All we need is a piggy-back ride,
£ The Navy Underwater Sound Research Group
undertook a return visit to Fletcher's Tce Island nosth
of Alaska, and expedition members WILJD and
WIFVY got a second opportunity to do some DX
hamming at 50 degrees below zero.
[} The *“backfice’ Yay has drawn interest in sotme of
the professional radio fields, but W1HDQ points out
it s useful only for 1215 M. and above, becanse of
the required dimensions of rhe refletor.

1 FCC’s Chairman expresses appreciation for our
Board of Directors’ congratulations on the Commis-
sion’s 25th anniversary,—WiR W 857
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In Training

Conducted By John Foss, WIKQW
Training Manager, ARRL

CLUB CLASSES CAN WORK!

Stand by for the floodgates to open with ap-
plicants wishing to earn their Novice class
ticket. The word is Fast spreading that Novices
may soon obtain voice privileges on the 28.,
220- and 1250:MHz bands. Since the Novice
license is so easy to obtain with just a little
studying, I expect to see local clubs deluged
with requests to offer 2 Novice ham radio
course.

Offering a 10-week Novice class through
your club ¢an be an exciting proposition for
¢lub members and a rewarding experience for
everyvone involved. 1 bet I can anticipate your
next comment: *“We’d like to do it, but our
club doesn’t have any instructors.”

Let’s take a look at how easy it is for vour
ciub to become a leader in the offering of
entry-level ham radio classes by describing a
hypothetical well-organized class,

A good, fun Novice clags is held once a
week For 10 weeks from 7 to 10 PM. Nine
weeks will be for the instruction, and the last
week for the Novice class examination.

Most cities offer a community room for
nonprofit organizations to hold meetings and
teach classes. These rooms are usually free of
charge, and often can acconmmodate up to 50
students. Your class size between 20 to 45
stirdents will be just {ine. Double check that
there is convenient and safe parking, adequate
lighting, restroom facilities, desks, a
chalkboard and provisions for persons with
special needs. You may also wish to review
with vour club officers the matter of insurance
at the classroom site. (In my 20 years of
teaching, however, [ have never had an acci-
dent in the classroom -or out in the parking
lot!)

Once the meeting room and schedule have
been secured and agreed on, the next step is
promoting the class. The local ham radio
store is your very best place to post class
flyers. 1 have found that most prospective
students tirst call the ham radio store to find
out where the class is. This is especially true
after local hams have provided public service
communications for a community event or
following an emergency or disaster.

1t takes approximately two months to pro-
ntote a class; during those {two months you
may hegin lining up vour instruction
specialists. Within your club you will find in-
dividuals who have a specific interest in a cer-
tain area of ham radio operating. There’s
always an antenna expert, someone whao is up-
to-date on rules and regulations, an engineer
who is good at formulas, and that young
person who just joined the club and is an
excellent contest operator, And in every club
there are always a few who excel in the Morse
code.

First-time “specialists' often are hesitant
1o teach a class because they may not know
exactly what needs to be taught. This can
he overcome easily by giving each of them a
copy of FCC Bulletin 1035A,, which contains
the 200 Novice-class questions broken into
nine subject areas. [The latest version appears
in the ARRL's Tune in the World book-

Our guest columnist this month, Gordon
Wast, WBENOA, was awarded the 1984 Herb
S, Brier, W9AD, Memorial Instructor of the
Year Award, cosponsored by the ARRL and
the Lake County (Indiana) Amateur Radio Club.

let.—Ed.] Each evening one subject area is
covered. Rather than teaching the exact ques-
tions and answers, your new instructor
teaches around the questions in a logical
manner, as outlined in Tune in the Worid.
This allows the instructor to weave in the
precise questions on the exam in his general
dialogue on rules and regulations, operating
procedures, antennas, ete. The syllabus will
also keep your instructors ot course, an
extremely important part of ham radio in-
struction. The ARRL has a Novice Instruc-
for’s Guide that gives specific details on how
much time to spend on certain topics. This
manual, 2 must for any instructor, is available
from the ARRL Publication Sales Office for
$3 plus §1 shipping/handling.

I recommend the first part of class for
theory. Then take a break with some live
demonstrations that allow students to come
up and actualty see the equipment in opera-
tion. The last hour of class should be devotad
to the Morse code. The instructor should send
the code with an electronic keyer set to
13 WPM, but spacing between each letter sent
should be slowed down to approximately
1% seconds per character sent.,

Each evening, five new code characters are
learned. Random and text transmissions
should be sent usging already learned code
characters pius the five new characters. By the
sixth week, evervone should have all the
tetters down cold, plus the numbers and a
couple of punctuation marks, Now is the time
to decrease the spacing slightly between letters
to give the student elbow room for the exam
at 5 WPM.

The student should be encouraged to listen
to WI1AW code-practice sessions during the

week out of class, as well as to play code-
training fapes to back up the new letters and
numbers they have just learned. Teaching all
the letters and numbers in six to seven weeks
i5 an attainable code goal, providing that one
hour each class session is spent on code
learning. For added cxcitement in the
classroom, have the students build their own
simple code oscillator and take turns having
different students send predetermined
messages.

Week 9 should be your final review, as well
as finishing up on antennas, and week 10 will
be the exam, Bring in outside examiners to
test your students—don’t test them yourself,
Make sure each outside examiner is familiar
with the elements of a WNovice examina-
tion—20 questions total taken from specific
categortes, and a 5-WPM code test that is
generated at 13 WPM but spaced down to
{ 4-second intervals between characters. [
also recommend a transmitting test for all
students.

‘The 610 form should be completed and sent
off to the FCC the very next day. The entire
class should be encouraged to start up again
shortly to pursue the Technician and General
class licenses. The class also should be en-
couraged to get on the air on Novice frequen-
cies to begin upgrading their CW skills.

You don’t need to be a college professor
to teach a Novice class. What you do need
is a good background in the specific area you
are teaching, enthusiasm, a gift of gab and
a built-in plan to stick specifically to the topics
vou are teaching that evening.

Club classes can be fun, and the l.eague
makes it easy with the Novice Insfructor’s
Guide as well as the newly revised Ture in the
World textbook that will get vour students off
to the right start.

Sound interesting? Contact ARRL Train-
ing Manager John Foss, W7KQW, and he'll
give you all the details. Good luck with
your class. lt's easy!—Gordon West,
WBENOA B

Strays

I would like to get in touch with...

"] anvone with 2 manual for a Hallicrafter S40B
receiver, Chuck Grandgent, K10M, 50 Westvale
Dr, Concord, MA 01742.

{7 anyone with information on RITY/CW
programs and hardware for the Commeodore
Plus 4. Gary Flechtner, WB8HLI, 188 North St,
Rte 101, Tiffin, OH 44883.

{1 anvone with a manual or schematic for an
RCA WO-56A vscilloscope or Precision
Apparatus Series E-400 sweep generator. Frank
D’Arrigo, N4AMNU, 2820 E Robinson 5t,
Oriando, FL 32803,



Affiliated Clubs

in Action

Conducted By Leo D. Kiuger, WB2TRN
Club Program Manager, ARRL

MORE GREAT IDEAS FROM KBYUM

Details on Stanley W. Henson's booklet of
““14 Ideas for More Radio Club Fun’ were
given in the December 1985 column. Here's
the next idea from the Meetings and Members
heading.

Dispiays

For many clubs, regular meetings always
seem to be business-related with limited op-
portunity for visiting, and then the visiting
is limited to old friends since time is short.
One way 1o promote more circulation among
the members is to have an interesting display
at the meetings. Keep it simple; drag out an
extra table or two at the side of the meeting
room, put out a few gizmos and watch the
crowd gather before and after the business
session. Displays provide things to talk about
and are long on fun and short on work to set
them up.

Three Proven Displays

* Homebrew Night—Qne meeting was
declared to be Homebrew Night, and
everyone was asked to bring along a piece of
home-built equipment to display. Both kits
and items built from scratch were requested.
The question posed during the member-
introduction period was about home con-
struction, and several members admitted to
building equipment even though they hadn’t
brought anything to display. Home construc-
tion may be in decline, but it’s not dead.

* Hunting Foxes—At the meeting im-
inediately following our fall hidden-transmitter
hunt some of the antennas and other equip-

Renewing Special Service Clubs

After completing a year of Speclal Ser-
vice, 58Cs go through a review process
with their respective ACCs. With suc-
cessful programs behind them, they plan
their next 12 months of activities.
Brazos Vatiey ARC, Missourt City, TX
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Ceniral Kansas ARC, Inc. Salina, KS (58)
Pilot Knob ARC, Leavenworth, TX (84}

New Special Service Clubs

Becoming a Special Service Ciub is
not for every Amateur Radio group. it
takes commitment, planhing and,
mostly, a membership that sets the
highest standards for itself. During the
last three manths, theseclubs have
undertaken the commitment and
become S3Cs.

Number of members is in parenthesis.

L.ake County ARG, Gary, IN {170)
Polytechnic RC, Giendale, NY (10}
Siouxland ARA, Sloux City, iA {83)
Top of Panhandle ARC, Booker, TX (8)
Two Rivers ARC, McKeesport, PA (55)

Dr. Harry Watson, WBAXQ, and his wife,
Heten, hold the Life Member Number One
citation, (photo courtesy WEGGP)

ment used were displayed. The display caused
considerable interest. The Fox Hunt would
have had befter participation if the display had

been held the month before the huat.

* Vintage Eguipment—As part of Qi
Timers® Night, when Life Member nomina-
tions are announced, a display of vintage
radio gear was held. **Vintage gear” is loosely
defined as anything out of warranty; that’s
not the same as “‘antique,” which implies
something old and worth money, Most items
displayed turned out to be tube radios, adding
a nice warm glow to the meeting honoring the
Old Timers.

Gotta Great Club Member?

Every club has one, the stalwart supporter
of the club from Day One, always there,
always willing to give more than his share of
time, always helping to improve the club’s
image. What can you do to reward such an
outstanding person?

The Jackson (Mississippi) Amateur Radio
Club came up with an answer: They made
their number one club member the club’s Life
Member Number One, presenting the honor
to him at their monthly meeting with 2 hand-
lettered citation on parchment. (See photo).

Volunteer-Examiner Infurmati_on

fram the ARRL/VEC, 225 Main St, Newington, OT 06114
Sessions gre advertised publicly via local Amateur Radio club newslstiers and

Locating A Test Sessi

repeaters, A printout of sessions in any state and some overseas locations is available from ARBL HQ for an
SASE. We list ARRL/VEC sesslons plus those of some other VECS.

Registering to Take an ARRL-Coordinated Test: & completed FGG Form B10 application and & check or
money crdar tor the test fee, payable to the "ARRLIVEG,” should be sent o the local VE Team where you
irtend to be tested. "Walk-in" candidates may be allowed at soms sessions, bus registering in advance
haips. It you writa o & VE Team, send an BASE to cover postage and_handing.

Test Fea: For ARRL.cocrdinated sessions hefd during calendar 1888, the test fes is $4.25, payable to

“ARRL/VEC." A chack of money Srdar is prafarred,

What 1o Bring to the Session:  Bring the original plus a photocapy of your currant FGCHasued Amateur
Radijo license, and the original plus & copy of any temparary upgrade cerfificate Issued by a VE Team less
than 1 year prior {o the test date. (Duplicates of lost licenses are avallable throdgh the FCG's Gaettysbury
office.) Also bring twe forms of positive Idantification (including & photo ID, if posgsible) and at least two
pencils and a pen. Soratch paper and answar sheets are provided.

Galcuiators: Nonprogrammable and “scientific” calculaters are welcome, Pocket computers that store words
are not allowed. Programimable calculators wili be allowed only at the discretion of the VE Teams; be
prapared to demonstrate that the memories have bean cleared.

Exam Format: Written element exams are fourchoice multipte-answer tests. Code test transmissions are
playad from an audio tape prepared by the ARRL/VEG with message contents simitar in jormat to an
Amateur Radio Q80. A store of 74% or more Is required to pass a written element exart. Mos: VEGs assem:
bie fests based on the ARRAL-issued muliipla-choice question pool, The code test fa “fiil in the biank-style”

and may bd passed by answering at least 7 out of 10 comprehension questions corractly or by copying on

paper at least one continuous minute of perfect copy from the coge test transmission. The ARRLIVEC does
not requine 2 code sending test, based onthe FCC's recommendation. Gode tests may be copled on
typewrltars, but prior arrangement with the VE Team I3 raguired 30 that other candldates are not disturbed.

ARRLIVEC Retest Policy: A candldate who falls a written elsment and who has exbausted all code test
passibiiities at a sesslon may not be retestad during that same session. If a convehtion or hamfest test
~session schedules multiple sittings, a failed candidate may request that the VE Team ratest him or her at a
subsequent sitting, Feteating (s allowed /i the VE Taam has a different tust avaliable and the VE Team
determines that it has the time and resources available to accommodats the retest, A candidate for retest is
raquired to pay anuther tast fee, and may be required to somplete a frash application Form 610 at the

Taam's request,

‘Special Tests: Candidates who reqldre special asslstanice, matetials or equipment because of physical
- disabliity must attach to the appifcation 2 signed and dated physician's statemant certilylng the nature of
the disability, plus a letter explaining what special assistance, materals andior equipmant must be used to
sonduct the examination (see Section 97.28g] of the FCC Aules). Be sure to notify the VE Team well in
advancs so that speclal arrangements can be made. If Braille or tape-racordad writtan tasts or spacial-pitch
‘code tapes are needed, contact the ARRLUVEC at |sast one month In advancé 10 ensure materiats will be
avatlable. Furthar questions about testing parsons with disabilities should be addressed ta the ARRL

Prograrn for the Disabled at HG,

" How to Bucerme an ARRL-Accredilsd Voluniear Examiner: Quaiifiod Advanced or Extra Class ficensees (aas
Section 97.31 of the FOC Hules) are invited ta notify the ARRIIVEG of their interast in becoming en ~ |

© ateraditeg VE. Send us your name, call slgn, lizense class and full mailing address. (nformation will be sant
via Third Class Mail, which may take about thres wasks 1o arrive,

. Reglatering an Upcoming Test Session with the ARRLIVEC: Coimplele & Test Session Registration Form and
-submit it to the ARRLVES office at lvast 30 days in advance of Your session. We need four wesks or more
advance notice of g session 1o save you in a cost-sffective and accurate way. e

February 1986 7




Coming Conventions

GREAT LAKES DIVISION CONVENTION
February 22-23, Cincinnati, Ohio

{incinnati's **sure cure’' for cabin fever, the Sixth An-
nual Cincinnati ARRL Convention and Flea Market,
becomes the Great Lakes Division Convention for
1986, Come and join in the fun of this all-indoor,
zoodbye-to-winter event in Cincinnati's northern
suburb, Sharonville, The location will be the Great
Daks Career Development Campus, 3254 E Kemper Rd
(just south of 1-75, between the Mosteller Rd and Ohio
State Rte 42 exits).

Saturday-only special activities include FCC exams,
pranquet, Wouff Hong and Cincinnati FM Club-
sponsored hospitality sujte. Forums, women’s ac-
tivities, meetings, vendor displays, exhibits, flea market
and food are available bath days, Meet and tatk with
ARRL Executive Vice President Dave Sumner, K122,
Cireat Lakes Division Director George Wilson, W40YI,
ARRL/VEC Manager Jim Clary, WBYIHH, and many
meore Division, Section and local officials. Forums in-
chade 10-10 international, Weather Amateur Radio
MNet, Home Satellite TV Systems for Hams, Mexico
Earthquake Recap, Tri-Service MARS, Novice
Finhancement, ARRL, Volunteer-Examiner Program,
Computers and Ham Radio, Packet Radio and Public
Service. Meetings include the annual QUWA [uncheon.
The convention opens at 9 AM each day and closes at
3 PM Sat and 4 PM Sun. Extended hours on Friday
evening and each morning for vendor, exhibitor and
flea-market setup. Registration is $5 for both days
tchildren under 12 free if accompanied by paying
adalt), Bangquet fee is $13.50. Flea-market spaces (both
days) are $5 for standard locations or $10 for choice

Febroary 21-13

Great Lakes Division, Sharcnville, OH
March 79

Florlda State, Oriando

April 5-6

Nebraska State, Kearney

April 11-12

Michigan State, Saginaw

April 12-13

Missouri State, Kansas City

locations: contact Joe Haipin, WHJIDU, at
513-851-1056 for information and reservations. Ven-
dors contact Dick Leffler, WBSMCX, at 513-825-7227
for information and reservasions, . )
Special convention rates on request at LaQuinta
Motor inn, 11335 Chester Rd, Cincinnati {Springdale),
OH 45246 through February 6. Single beds, | or 2 per-
sons, 338, Hotel telephone, [-800-531-5900, or
513-7T72-3140. For general convention information,
write: Cincinnati ARRL 86, PO Box 11300, Cincin-
nati, OH 45211, or tel 513-921-3844, Taik-in
144.61/5.21, 146.07/67, 146.10/70, 1456,28/88.

FLORIDA STATE CONYENTION
March 7-9, Orlando

Hameation and Computer Show, sponsored by the

April 13
North Carolina State, Raleigh

ARRL NATIONAL CONYENTIONS

September 5-7, 1986—%uan Liego, Californin
July 10-12, 1987-—Atlanta, Georgia
Augnst 19-21, 1988—Portland, Oregon

Oriando Amateur Radio Ctub, will be held at the Expo
Centre, S00 W Livingston St,

Friday 5-9 PM features a swap shop {in [00% aic-
conditioned comfort). Doors open Sat ¥-3, Sun 9-3.
Plenty of free parking available, also for self<contained
RVs.

Show features: Amateur Radio motorcycle riders
meeting, 4 DARS meeting, national VEC meeting,
women's activities on Sat, FOC exams on Sun and
much, much more. Fifth ARRL Amatenr Radio
Computer Networking Conference, hosted by FADCA,
runs all day Sunday, 8:30-4:30.

200 commercial exhibits and 600 swap tables
available, Tickets are $5 in advance (with SASE), §7
at door. For tickets, hotel special rates or additional
information, contact Al Huber, KC4CT, Chairman,
PO Box 15142, Orlando, FL 32858, or tel
I05-422-ARRI, L3t

Hamfest Calendar

[Attention: Tha tigadline for receipt of items for this
column is the 7th of the second month preceding
publication date. Hamfest information is atcurate as
of our deadline; contact sponsor for possible [ate
changes. For those who send in items tor Hamfest
Calendar and Coming Gonventions: Postal regula-
tions prohibit mention in Q8T of prizes of any kind
and games of chance such as bingo.}

Florida (Pinellas Park)—Feb 16: The Pinellas Park
Boys Club will hold their 1986 Hamfest beginning
% AM. Location is 7790 61st 5t, Pinellas Park, Exit 15
from 1-275, heading west on 74th Ave. Registration
tickets $2, {lea-market tables $4; $30 commercial tables
(provided with electricity). New state-of-the-art radio
equipment will be displayed. All ham radio, computer
or related businesses are invited to participate. Large
indoor flea-market area, FCC exams from Novice to
Extra and a QLF contest to demonstrate your cods pra-
ficiency. Free doughnuts and coffes, For more infor-
miation and,/or reservations, contact Lee, WB4TET, PO
Hox 1313, Pineilas Park, FL 34290-1313.

Florida (Hideaway)—Feh 21: The Martin County
Amateur Radio Assn will hold their Stuart Qutdoor
Freefest at Langford Park, between Stuart and Jensen

Beach. Doots open 8 AM-4 PM, Free admission, Ae- -

tivities include packet demo, swap tables, ARRL tables.
Talk-in on 146.46/147 06, For more information, con-
tact KRBXT at 305-286-473%, KI4NF at 305-858- 1784
or Jim Foster at 305-287-3018.

Florida (Ft Myers)—Mar 1: City of Palms ARC An-
nual Hamfest will be held § AM-4 PM inside air-
vonditioned Moose Lodge Hall, 1900 Park Meadow
Dr, e half block off US 41 South, Exhibitors, dealers,
forums every hour (including antennas, packet radio,
X}, computers. Swap tables $10, Admission §3, Free
parking; food. Tatk-in on 28/88,

indisna (La Porte)—Feb 23: The La Porte ARC's
winter Hamifest will be at the La Porte Civie
Auditoriom. Plenty of room; tables 32 in advance,
$2.50 at the door, with all reservations held until 8:30
AM CST. La Porte is 50 miles southeast of Chicago.
Talk-in on 52, Donation is $3 at the gate. For more
information and reservations, write to LARC, PO Box
30, La Porte, IN 46350, For table reservations: Attn
KAIPHA. include SASE.
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tIndiana (Winchester)—Mar 2: The Randolph
Amateur Radio Hamfest sponsored by the Randolph
Amateur Radio Assn will be beld at the Winchester Na-
tional Guard Armory from 8 AM-5 PM. Admission
$2.50 in advance, §3 af the door. Children 12 and under
free with an adult. Activities include electronics and
Amateur Radio exams, Food and drinks available; free
parking. 3 x 8-ft table space $5 {tables limited); space
only §$2.50. Setup March 1, 6 PM-§ PM EST, and
March 2, 6 AM-8 AM. Talk-in on 90/30 and
224,80/223,30, More information from RARA, v/o
Jake Life, WOVIX, Box 162 Winchester, IN 47394, tel
3117-584-9361 or Herb James, WBOUZZ, 317-584-490%,

Iowa (Davenport)—Feb 23: The Davenport Radic
Amateur Club will hold their 15th Annual Hamfest at
the Davenport Masonic Temple, Brady 5t (Highway 61)
and Tth St from 8 AM to 4 PM. All indoors. Food and
drink, Admission: 32 in advance, 33 at door. Tables
available by reservation for $7, with $2 extra for AC
hook-up. Table setup beging at 7 AM. Talk-in on
28,88, WOBXR. For table reservations and advance
tickets, contact Dave Johannsen, WB@FRP, 2131
Myrtle St, Davenport, LA 52804,

Kentucky (Glasgow)—Feb 22: The annual Glasgow
Swapfest will be held at the Glasgow Flea Market
Building, 2 miles south of Glasgow, just off Hwy 31E,
from & AM CST till everyone goes home. Large, heated
building with free parking. No meetings or forums; just
free coffee, large flea market and the friendliest
gathering of hams anywhere. Admission $2; no extra
charge for exhibitors, One free table per exhibitor with
exira tables available at §3 each. Talk-in on 34/94,
Additional information from N4HCO, Rte 4-Box 354,
Gilasgow, KY 42141,

{Louisians (Lafayette)—Mar 8-9: Hamfest 86 spon-
sored by the Acadiana Amateur Radio Assn will be at
the Holiday Inn Central-Holidome on Sat at 9 AM-
5 PM and Sun at 9 AM-1:30 PM. Admission $2 at the
door. Activities include commercial dealers, forums,
fiea market and exams. Services include hospitality
suite and women's activities. Talk-in ont 146.22/82, and
31/21. Moare information: June Bodensteiner, 129
Patricia Anne, Lafayette, LA 70508, tel 318-837-9484,

SARRL Hamfest

Hamfest site includes indoor swimming paol, sauna,
children’s playground, tennis and jogging track.

Massachusetis (Norwood)—Feb 22: The Norwood
ARC will hold its anmual flea market at the Norwood
Junior High School South, Washington St. Plenty of
free parking as well as facilities for the handicapped.
Food available, Dealer tables $10. General admission
$2. Setup at 8 AM, open at Y AM., For further infor-
mation or to reserve a table, contact Stan Cottrell,
ﬁAéNSCV, tel 617-762-5184, Talk-in on 146.520 and

5.895,

Massachusetts (Springlield)—Mar 2: The Mt Tom
Amateur Repeater Assn is having its anmual flea market
at the Knights of Columbus Elder Council 89 on
Granby Rd in Chicopee, MA. Open 8 AM-3 PM. Table
reservations are $7 in advance, $8 at the door. Entrarce
fas $1; women and children under (2 free. Food
available, For reservations, write to MTARA, PO Box
3494, Springfield, MA 01101

Michigan (Traverse City)—Feb 8: The Cherryland ARC
announces its 13th Annual Swap ‘N Shop to be held
at the Immacalate Conception Middle School Gym-
nasinm, 218 Vine St. Doors open 9 AM-2:30 PM.
Cienieral admission $2.50; single tables $3. Talk-in on
146.85 and 52.

tMissouri (Kansas City)—Feb 16: The FM BASH
sponsored by the Mid-America FM Assn will be held
10 AM-4 PM at the National Guard Armory, 7600
Ozarck Rd, Adimission free. Social activities and flea
market, Coffee and doughnuts available. Talk-in on
34/94. For information, contact Bob Atkeisson,
WBAT, PO Box 188, Raymore, MO 64083, tel
816-331-6033.

New Jersey (Orange)—Feb % The West Orange ARC
will hold its Lst Hamfest at the Orange Elks Club, 475
Main 5t, at 8 AM-4 PM. Admission at the door; buyers
$3, sellers §10/table. Talk-in 145.550 and 224.80. For
further information, reservations and tickets, call Mike
at 201-736-4611 atter 5:30 PM, Rob at 201-731-9506,
or 201-674-814% anytime.

tNew York (Melville, Long lsland)—Feb 16: The
LIMARC Hamfest sponsored by the fong island
Mobile Amateur Radio Club will he held at the Elec-
tricians Hall, 41 Pine Lawn. Doors open 9 AM-3 PM.
Admission $3, 32 after 12 PM. Activities include UHF



rig-checking <linic, ARRL and Section information,
Tables $10 for 4 x 6, bring your own for $1/ft. {Sold
only in advance,) Food and beverages available. Talk-
in on 146.24/85. For more information, contact Hank
Wener, WB2ZALW, 53 Sherrard St, Bast Hills, NY
11577, tel 516-484-4322 or 201-569-88KR,

INorth Carolina (Elkin)—¥Feb 16: The ninth aoaual
Elkin Winter Harnfest will be held at the Blkin National
Guard Armory, 2 miles off 1-77 at Exit 85, Breakfast
and hroch will be served, Talk-in on 144.77/145.37,
69/09 and 52, For table reservations and information,
contact Buck Stewart, NAGGN, Rie 6-Box 269-A,
Narth Wilkeshoro, NC 28659, tel 919-670-335%,

Ohto (Circleville)—-Mar 2: 'The Teays ARC will hold
its annual hamfest at the K of C building located at
2489 North Court 5t, 8 AM-4 PM, Tickets ars $3 in
advance, $4 at door, Tables are $5 in advance, $6 at
door. Early setup 6 AM. For more information, con-
tact Dan Crant, WBUCF, 22150 Smith Hulse Rd,
Circleville, OH 43113, tel 614-477-3026, SASE
preterred.

fOhio (Lorain)—Feb 2: The NOARS Winterfest,
sponsored hy the Northern Ohio Amateur Radio
Society, will be held at Gargus Hall. Doors open to
dealets at 6:30 AM; general public at 8 AM. Admissian
$2 advance, 52.50 at the door. Talk-in on 10,70,
Tables assigned on a first-come, first-served basis, 8-t
table §7 each, Swap, shop, food, fun, FCC exams. For
information and reservations on PCC exams, call Dave
at 216-324-4574. Tickets may be purchased from
NOARS WINTERFEST, PO Box 354, Lorain, OH
44053, Dealers shoufd contact John Paul Janes,
WABCAE, 4612 Timberview Dr, Lorain, OH 44053,
tel 216-282-4256.

tOhio (Mansfield)—Feb 16: The Mansfield

(continued from page 56)

Before retiring from ARRL duties in 1978,
John had the distinction of serving as
Director, Vice Director or Assistant
Director in the Southwestern Division from
1949 to 1978. A resident of Los Qsos,
California, he was elected Honorary Vice
President in 1980. A member of the ARRL
Executive Committee between 1972 and
1976, he also was
Board Liaison to the
VHF Repeater Ad-
visory Committee, and
chairman and member
of the Membership Af-
fairs Committee. A
Charter Life Member of
the ARRL, John is a
past president of the
San Diego ARC, past chairman of the San
Diego Council of Radio Clubs and a life
member of OOTC.

Wayland M. Groves, WSNW

Wayland, better known as Soupy
(because a good friend thought his lanky
frame resembled a soup bone), was elected
Honorary Vice President in 1970. First
licensed in 1923, as SNW, Soupy gave 35
years of service to the League, 20 of which
were as First Vice Presdent of ARRL and
IARU. He first joined the Board in 1935

as Director of the West Guif Division,
serving in that position until 1939 and again
from 1942 to 1950. In 1950, Soupy was

Mid*Winter Hamfest/Auction will be held at the
Richland County Fairgrounds. Auction and flez market
in large, modern, heated buildings. Doors open to the
public at 7 AM, Tickets 33 in advance, %4 at the door,
Tables 35 in advance, $6 at the door. Half tables
available. Talk-in on 34/94. Advanced ticket/table
orders must be received and paid by Feb 10, For addi-
tional information or advanced tickets/ tables, send
SASE to Dean Wrasse, KBSMG, 1094 Beal Rd,
l\%a.nsfield, OH 44905, or call 419-589-2415 after 3 PM
EST.”

1Ohio (Tallmadge)—Feh 23: The Cuyahoga Falls ARC
32nd Annual Electronics Equipment Ausction and
Hamfest will be held at the Tallmadge High School
8 AM-3 PM. Admission $3 in advance, $4 at the door.
Sellers may bring their own tables; free flea-market
space; 8-ft tables 35 in advance, half tables available.
Deadline for tables Feb 9. SASE for tables, tickets and
info, Talk-in on 87727, Hamlest location 1 mile east
of Tallmadge Circle on East Ave and 2,3 miles west
after petting off [.76 at exit 31. Details from Bill
Sovinsky, K8JSE, 2303 24th St, Cuyahoga Falls, OH
44223, tel 216-923-3830.

Yermont (Milton}—Feb 22: The Northern Vermont
Hamfest will be held 9 AM-3 PM at Milton High
School on Rie 7. Flea market, amateus TV, demonstra-
tions. Amateur Radio exams at 1 PM, Novice through
Extra Class: no preregistration required. Tatk-in on
146.61 and 146,85, Admission $2. For more informa-
tion, contact Mitch Stern, WB2ISJ, tel B02-879-6580,
evenings.

'Virginia (Vienna)—Feb 23: The Vienna Wireless
Society will hold its 13th annual Winterfest™ at the
Vienna Community Center, 120 Cherry 5t. Doars open
at 3 AM, Program includes exhibits and demonstra-

elected Vice President, which was changed
to First Vice President a vear later. In 1970,
he achieved the post of Honorary Vice
President. A Charter
Life Member of ARRL,
Soupy’s Amateur Radio
interests have been
varied, but his main
pleasure has been work-
ing DX. While working
and traveling for an oil
company in 1930, he
was able to visit many
corners of the world—an experience he
repeated after retirement, enabling him to
rekindle many on-the-air friendships, some
going back 40 years. Soupy calls Odessa,
Texas home.

George Hart, WINJM

First licensed in 1930, George earned
quite a reputation as a traffic handler at
WBYA, on the Pennsylvania State College
campus. After getting his BA from Penn
State, George joined the staff of the new
Headquarters station,
WIAW, in 1938; in
1942, he was named
Acting Communications
Manager. After serving
as a lieutenant in the
Army Airways Com-
munications System,
George rejoined the
Headguarters staff in
1946. In 1949, as National Emergency
Coordinator, he developed the National

tions of new and used Amateur Radio equipment.
Admisslon $4 per person; children 12 and under §reg.
Refreshments. Fur further information, call John
Arntold, NAEXD, at T03-255-2076.

TWest Virginia (Fayetteville}—Feb 23: The Platezu
Amateur Radio Assn will bold their 7th annual
Hamfest at the Fayetteville High School. Doors open
at 9 AM. Admission $3. Children under 12 free. Ac-
tivities include exhibitors, flea market, DX shows. Hot
food and drinks available, Talk-in on 146.74 and 52.
Information: John Witt, W8OQC, 135 Daniels t,
Fayetteville, WV 24840, tel 304-574-0532 ar 574-1176.

Wisconsin (Milwaukee)—Mur 8: The Milwaukee
School of Enginecring ARC will hold its annual
hamfest at 1121 North Milwaukee St. Doors open
8 AM-2 PM. Tickets $2; 4-t tables $3, Limited table
space, se reserve early. Daors open at 7:30 AM for
sellers only, Plenty of food, beer and free parking,
Talk-in o0 19/79 and 52. For more information, send
large SASE to WIHHX FEST, PO Box 644-Room C-6,
Milwaukee, W1 53201.0644,

Wisconsin (Spooner)—Feb 16: The Wild Rivers ARC
will hold their mid-winter swapfest 10 AM-3 PM at the
Spooner Experimental Farm, east of Spooner on Hwy
0. Talk-in on 81/21. ¥E exams will be given; advance
registration only. Tables available, For more informa-
tion, contact Tom Young, KDIFC, Rte 5-Box 5239,
Hayward, WT 54843,

[Note: Sponsors of large gatherings should check
with League HQ for an advisory on possible date con-
flicts before contracting for meeting space. Dates
may be recorded at ARRL HQ for up to two vears
in advance.] [CE Lo

T |

Traffic System, still the backbone of
Amateur Radio’s commitment to public
service. A Charter Life Member of ARRL,
George served as ARRL Communications
Manager from 1967 until his retirement
from the League in 1978, capping a 40-year
career at HQ. In 1984, the ARRL Board
elected George Honorary Vice President,
A resident of Newington, Connecticut,
Ceorge is still active on traffic nets and
sponsors high-speed code practice.

J. Linceln McCargar, WoEY

Having served as an alternate director,
and thus having been able to attend several
Board meetings in the Director’s absence,
Mac had excellent qualifications when the
opportunity came for him to run for a
division directorship. in
his first contest, Mac
ran unopposed, becom-
ing the Pacific Division
Director in 1938, Direc-
tor uatil 1946, he left
that post to become
ARRL Vice President,
until 1950, Mac was
clected Honorary Vice
President in 1980. An amateur since 1911,
he became proficient in Morse as well as
Continentaf code while railroading with.the
Southern Pacific. A chief radioman in the
Navyin WW 1, Mac was the chief in charge

of radio on the USS George Washingron
during one of President Wilson’s peace
trips to France, He lives in Capitola,

California. e
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Public Service

Conducted By Michasl R Riley, KX1B
Public Service Manager, ARRL

National Disaster

. Five o’clock AM on a weekend is no time for
healthy, normal and intelligent individuals to
be getting out of bed, but there T was,
responding to the alarm clock, trying to shrug
off the effects of too many hours spent
dancing at Philadelphia’s ‘“‘hottest new
nightclub.”” 1 still had a ringing sound in my
ears. This was November 16, the day of the
drill, { reminded myself, trying to wash away
the toxins of the night under a hot shower.

The Scenario

I was in Philadeiphia for a day, returning
to the scene of past indiscretions to witness
the National Disaster Medical Services Drill
{NDMS} and its Amateur Radio elements,
The NDMS is a program designed by the
federal government to coordinate hospital
care for disaster victims when their own local
hospital systems are overwhelmed by the
scope of an emergency. NDMS drills are to
be conducted throughout the country.

The first exercise of 1985 occurred in the
Baltimore-Washington DC metro area in mid
September, Over 100 radio amateurs par-
ticipated in a variety of rofes, and the network
they provided linked 18 hospitals in the
District of Columbia and Northern Virginia
as well as airports and command centers,

‘When a natural disaster, such as an earth-
quake or tornado, strikes, injuring or killing
hundreds or thousands, few local hospitals
would be able to provide the measure of
heaith care necessary to help those who need
it the most. The hospitals int the disaster area
themseives would probably be having a hard
enough time trying to keep their vital services
going, with commercial power, water and
sewer lines cut off by the catastrophe.

NDMS leaps into action under such dire
circumstances, interfacing military, civilian
and municipal groups in a coordinated, all-
out effort to provide medical care for the ones
who need it the most. The operative concept
is that the injured are transported to hospitals
physically distant from the disaster site.
Everything and everybody works toward that
goal. Now it was Philadelphia’s turn to test
the systemn. Amateur Radio’s role in the Penn-
sylvania exercise was cast by ARRL Eastern
Pennsylvania Section Emergency Coordinator
Bob Josuweit, WA3IPZO,

A Tour of Duty

At 6 AM 1 was picked up by Bob Haacke,
KA3DVY, in his fiery red turbocharged
spottscar, and we tloored it through the cold,
rainy city streets to the outskirts of the inter-
national airport. We parked at a corporaie
airplane hangar, which the fuel company had
kindly lent out for the day to act as the main
staging area. The drill was scheduled to begin
at 7:45 AM. I looked around the hangar,
noticing the doughnut truck, Amateur Radio
station and emergency medical gear setups.

Coordination is the best word to describe
what had to be rehearsed that day. The in-
dividual players—amateurs, military, hospital
and county emergency-management
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Medical Services

Navy personngl and Steve White, WAIIAQ, at
the operations center during the NDMS drill in
Philadelphia. (Photos submitted by KC3LM
and WASPZO, taken by KASNXM)

Neil Halin, WASRPG {left), and Steve White
sxchange notes during the NDMS drill.

personnel—were gach experts in their chosen
fields, The task was fo transport the victims
from the disaster to the staging area, evaluate
the severity of their injuries and transport
them again to a hospital that was ready to ac-
cept a rush of patients. Amateur Radio was
the only communications mode used between
the airport, hospitals and county seats, where
the Emergency Management Directors would
be kept up-to-date,

The drill scenario was a tornado that had
touched down less than 72 hours previously
in wastern Pennsylvania, causing widespread
destruction, loss of life and injury. The local
hospitals were unable to handle the patient
load, so the NDMS systermn was activated, with
the military notifying the Section Emergency
Coordinator (SEC) of the need for amateurs
to provide their communications skills within
the next 72 hours.

Contacts
The SEC contacted his District Emergency

Coordinator {DECY), who contacted five coun-
ty Emergency Coordinators who, in turn,
established a roll call of ARES/RACES
members who had previousiy agreed to par-
ticipate in NDMS activities. The ECs and
their staft knew from previous planning ses-
sions with the other NDMS parties which
hospitals and checkpoints needed staffing.
The next two days saw coordination of
staffing for these sites, filling gaps in
personnel and confirmation that the necessary
repeaters were operational. By Friday even-
ing, 149 amateurs had committed to participa-
tion and had been briefed on where they
should go.

While the amateurs were recruiting and
preparing, so too was the military, procuring
transport planes, helicopters, medical and
supetvisory personnel, and medical equip-
ment. Ambulance companies were notified
through the county emergency-medical
systems. A seven-county area was to be in-
volved, including sites up to 100 miles away
from the airport.

In the Philadelphia area, the Navy was con-
tacting the 37 local hospitals that had
previously agreed to participate in the NDMS,
The hospitals were notified that their
emergency-room services were to be called
upon within the next 72 hours, Bed counts
were obtained, as was a summary of available
facilities. These counts were updated daily.
The Scene

All this preparation came together at
7:45 AM, when the first amateur stations in
the drill began checking in to the NDMS net,
continuing to do 5o in pre-scheduled steps for
the next hour, Everyone was ready and in
place. The NDMS net began, using tactical
vall signs. The hospitals were staffed with
amateurs who could relay information to the
attending physician. So too was the Willow
Grove military airport in northeast
Philadelphia that was also receiving and
evaluating victims.

'The helicopters and transport planes began
arriving around 9 AM, discharging the
“victims,”’ military personnel who had
volunteered, through the use of makeup, to
appear as people who had had their town
destoyed by a tornado and subsequent fires
and damage.

As soon as they were unloaded from the
planes, the victims were moved on stretchers
to the triage area. There they were assessed
according to the severity of their injuries and
tagged.

Tugged, You're Out

A black tag meant the patient was dead.
Red tags indicated life-threatening injuries,
cansing them to be among the first groups
transported to the hospitals, Yellow-tagged
victims were badly injured. but not likely to
die at any minute because of their wounds.,
They would be transported as part of the
second wave. Green-tagged victims were the
“wralking wounded,”’ those who could wait



at the triage area until the higher priority
injured had been taken care of.

Airports are always exhilarating places to
be, and the cold rain was not sufficient to
dampen the electric tension in the air as the
first helicopter landed about 50 yards away,
The hangar doors had to be opened wide to
accommodate the stretchers and personnel,
which admitted a blast of chill air that was
to plague the net control all day; having set
up directly in front of doors they thought
would stay shut throughout the operation,
their papers and internal body temperatures
hlew away in the wind.

The military medical people worked effi-
ciently, directing the stretcher-bearers to lay
their burdens on army blanksts that had been
set up in rows on the concrete hangar floor.
Intravenous (V) units were soon hanging here
and there, and the appropriately colored
triage tag adorned each injured, being
attached to their garments. The triage tag had
a place on it for a one-letter code that cor-
responded to the type of injury the victim
had—**(3"* for oral maxilo facial injury, “*M**
for thoracic injury, for instance.

The first in a2 number of ambulances drove
up, halfway through the open hangar door
into the hangar, stopping about 10 feet from
the triage area. Eight of the red-tagged triaged
patients were loaded aboard, and the am-
bulance sped to one of the participating
hospitals. Before it left, however, a list of the
patients and their triage codes was handed to
the triage net control, who had his station set
up about 10 feet away,

Because the area to be covered was so vast,
WA3PZO and his planning team divided it
into two areas, each covered by a control
point. Control points were used for relaying
point-to-point communications around the
city and to and from the hospitals,

Relayed Traific

Triage net control contacted the ap-
propriate control point and passed the infor-
mation about the ambulance that had just
departed. The control point contacted the
hospital to which the ambulance was speeding
and relayed patients’ specifics, which were
then handed to the attending physician. The
first of the day’s NDMS patients would soon
be arriving. Arrive they did, and the emergen-
¢y room crew was ready with the appropriate
specialty doctors, nurses and equipment.

This was the scenario, the superbly
executed ballet, part of which [ watched there
in the growing-ever-colder corporate hangar,
Some of the Philadelphia hospitals were able
to handle helicopter traffic, so triaged victims
were loaded occasionally onto the *choppers
and ferried to their destinations. It was an
exciting, exhilarating operation to witness.
Amateur links were also used to inform the
Red Cross of the names and status of the in-
jured, so they could answer the health-and-
welfare inguiries that always accompany a
natural disaster of this magnitude. The
Emergency Operations Centers (EQCs) were
also tied into the information network, in
some cases ¢uring this drill, through packet-
radio data transmissions. The EQCs were able
to route more ambulances where they were
needed, or could coordinate any police or
auxiliary assistance, if needed.

Filling in the Background
The NDMS is a new program coordinated

through the Department of Defense and the
Federal Emergency Management Agency.
Thus far 70 metropolitan areas have agreed
to make thetr areas’ facilities available in the
event of a nearby disaster. The successful
drills in the Washington, DC/Baltimore area
and Philadelphia have laid a foundation for
future activity, Plans for next year include an
NDMS drill covering all the six states that
surround Pennsylvania and extending the
Philadelphia participation to 45 hospitals.
Because of the geographical area to be
covered, plans are being laid in place for high-
frequency links,

Benefits

Quite a number of good publicity and other
aftereffects have fallen on SEC WA3PZO
and his section as a result of the NDMS:

* Two grants totalling $7000 have been
awarded to equip and improve the two con-
trol points.

* Seven local hospitals have requested that
permanent 2-meter antennas be installed on
their premises.

* The Red Cross has requested that a fully
equipped HF-VHF and packet station be
placed in their southeast Pennsylvania chapter
office. 'The Red Cross is currently seeking
grants to pay for the station.

* The Lower Bucks County EQC has re-
quested that a permanent 2-meter station be
installed in their emergency center,

® Navy Lieutenant Commander Michael
Wendling, who ¢oordinated the NDMS, has
requested that WA3IPZO and KAIDVY (DEC
and SEC) meet with him monthly to develop
Amatenr Radio communications systems for
future NDMS activities.

* Emergency Management Directors from
three counties have requested that packet-
radio stations be set up at their county seats.

* The Navy has offered to possibly provide
and equip a communications van to be used
for Amateur Radio communications.

® Six articles on the NDMS and the
amateur connection have been published in
local newspapers.

* And best of all, says WA2IPZO, the
operation has brought together public-minded
amateurs from a very large community and
given them a good sense of comradeship,
helping to pave the way for future cooperative
drills and services.

Al Taylor, KN3U, the Emergency Coor-
dinator for Montgomery County (MDY,
reported that valuable lessons were [earned
from the Washington, DC/Baltimore NDMS
drill. ‘““There can never be too much
planning,” he wrote. “Most importantly, it
is essential to tie down the exact functions that
amateur radio is to perform.” In summary,
Taylor concluded that ““in NDMS we were
given an opportunity to demonstrate our
capabilities and weaknesses right on center
stage. Military and civilian officials were
highly complimentary of our efforts in the
exercise. We are already working on ways to
improve our operation next time." [Our
thanks to both ouistanding groups for a job
well done.—~Ed.]—Leo £ Kiuger, WB2TEN,
ARRL Club Program Manager

IN SERVICE ...

(7 Whatcom County, WA—Qctober 27-28.
KDTRQ received notice from the Department of
Emergency Services at 12:30 PM (PSTY on
October 27 that the Nooksack River was rising

to flood stage. River-gauge readers were needed
at Ferndale and Lynden by 1:30 PM.

Three radio amateurs operated the command-
post radio at the Department of Emergency Sex-
vices, and eight amateurs monitored the river
gauges for the next 17 hours. The operation was
secured at 6:30 AM on October 28. (Ryan T.
LePage, KDTR(Q)

[} Kansas City, MO—October 27. Right
members of the Heart of America Amateur
Radio Club provided communications for the
Kansas City Biathlon. The biathlon consisted of
a 2-mile footrace, an 18.4-mile biking segment
and ended with a 4-mile cross-country run.
WOAIB was net control and KBUAA arranged
the amateur participation. (Mike Bellinger,
KAUAA, PIA MO)

{1 Kanawha County, WV--November 14, More
than 6500 residents in Rand, Malden and
Kanawha City were evacuated from their homes
when bromine Ieaked from a tank at a small
chemical plant. Seven ARES members activated
a net after reporting to two evacuation centers
and the Red Cross command post. The net was
in operation until the evacuation ended in early
evening. No casualties resulted from the incident.
(Bill Pace, KB8ZM, EC Kanawha County, WV)

[71 Detroit, MI—November [5. Shortly after §
PM, KABEAO passed an accident on north-
bound I-75. He called for someone to contact
the police, and KASWPM brought up the
automatic police patch on the W&ICN repeater.
When the phone was answered, the call was given
to dispatch where WABYXM took it, and
KASBEAO reported that there appeared to be an
injury.

The proper post was contacted, and state
troopers arrived about five minutes later to tind
a pne-car accident involving a driver who had
been drinking in excess. (John Davis,
WASYXM)

YOUR CONDUCTOR’S CABOOSE

Last month we discussed the many opportunities
that knocked at our door late last year. This
month, we would like to inform you that another
opportunity will be knocking at your door next
monih,

For the first time in several years, we intend
to survey the readers of this column. Your likes
and dislikes are important to us. So sharpen your
pencils, tell other amateurs and watch for the
March QST. The results of the survey will be
important to us. We hope the survey is squally
important o you.

ARRL Section Emergency
Coordinator Reports
November 1985

Furé%ona BEC reports wore received, denoting a total
membership of 20,536. Saction "Emer enc Coor-
dinators reportlng ware: AB AZ, EMA,
A, KS, MAN, MDC, ME, MI; MN, MO, NG, NFL. NLI, NV,
I, OH, OK, ONT OHG FiAG SC, SCV, 8D, 5DG, SFL,
SJV, 8K, SNJ, UT, VA, WA, WI, WA, WNY. W WPA, WV,

SEC monthi reports for 'Eebruary should be recaived
in the Public Service Branch at ARRL HQ no later than
Mar 12, FIeForts received atter the 12th will be entered as
time permits

Transcontinental Corps

November 1985

February reports should be received in the Public Sarvice
Branch no later than Mar 12,
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TCC
Successful % Suc- Function Total

Area Functions cessful Teaffic  Traffic
Cycls Two

TCC Eastern 110 a1y 619 1243
TCC Central 83 920 410 434
TCG Pacific 112 93.3 B05 1155
Summary 305 523 1634 3232
Cycla Four

TGC Eastem 132 ar3 744 1495
TCC Cantral 49 a1.7 237 515
TCC Pacific 91 _ 76.0 42 970
Summary ey 8186 523 2080
TCC Roster

KAIAE N1BHH WICE W1EFW KI1EIG K1EIR WAIFCD
EAGRP KNAK KT10 W1QYY KW1LL W20S5 N2IC WA2E)S
N2XJ W3ATO NICOY WBIEPU KK3F WBAGZL KE3UD
AALAT NAEXQD NAGHI WDAFTK W4JL WAAITE NW4X
WELX WAUQ WAZJY KAZK NSAMK NSBB N5BT WHS5CIC
WEHCTZ WHGHP KSGM W5JOV WEKLY KDEKQ KSOAF
WBSOXE NSTC KSTL KSUPN ND5ST WSTFB WSTNT
KBSUL KDSRO KS6V KVEX WBSYDD VEBCHK KUBD NeDT
WBEOT WEINH KeLL WFS0 KBUNH KBUYK WEVZT
KATCET VETEIL WTEP KD7PEY KB7FE WIZGHT NN7TH
KIHLR KRTL WTLYA KTOVE WITGU KFIR WYVSE
WEBTWOW KABCPS KBOZ WEPMJ WBQHB AF8Y NBXX
WEBYDZ KASFEZ KWOJ WLl WBONVN WEQLYU ADpPA
NJDB KCBD KBEZ KAGEPY WOHI NDIA KJ8G Ksal Wapy

Mational Tratfic System
November 1985

February reports should be recelved in the Public Service
Branch no later than Mar 12.

% % Rep
Net Sess. Tle. Avp. Rate Hep. to Ares
Cycle Two :
Arsa Nels
EAN 30 1150 3583 754 97.2
GAN a0 B32 277 563 1000
PAN* 51 887 135 437 844
Rogion Nets
18N B0 78 1300 .B06. 98.4 1000
2RN 56 367 660 .354 820 100.0
3RN 30 298 990 500 960 100.0
4R8N 50 709 1180 430  83.0 1000
HNS 80 BOR 1343 472  93.7 100.0
RNB 54 88 530 M0 100.0 1000
AaNT 58 801 1040 4656 52.8 100.0
88N 60 4 805 320 940 913,
9HN 60 434 700 383 94.0 1000
TEN B0 482 803 372 250 100.0
EGN ana
TWN <)) 403 6.71 443 845 98D
TCC
TCC Eastemn 110 1243
TCC Centrai 83 &34
TCC Paciic 112 1155
Cycle Three
Aroa Net
£AN 3G 428 1427 663 905
Region Nets
1RN 30 140 487 330 840 966
ZAN 30 240 A00 474 813 1000
JRN 0.0
SAN £8.8
AN 798
EGN 933
Cycle Four
Area Nats
EAN 30 1308 435 1.08 9248
CAN 30 930 288 43 934
PAN 30 839 29 H 99.4
Region Nets
1RN 45 389 TRO 410 851 90,0
2RN 58 198 240 295 780 4900
3RN 80 263 438 301 L2.2 900
4RN ] 593 3.690 410 1000 100.0
ANS & 242 9.00 450 852 1000
ANG 80 440 BOG H00 1000 983
HN7 80 341 740 482 919 1000
BAN 56 324 L9 028 830 E6H
9AN 58 449 F.rd 394 60.9 1000
TEN B0 258 400 322 B06 9A3
ECN 2] 140 233 .28¢ 8483 100G
TWN 58 37h 540 360 90.0 100.0
TCce

TCC Eastsm 132 1495
TCC Central 49 514
TOG Pacific 1 970

*PAN nperatas both cyctes ane and two.

TCG functions ret counted as net sessions.

ARRL Section Traffic Managers raporting: AB, AL, AR, AZ,
T, DE, EMA, EPA, (3A, IL, IN, KS, MDC, ME, M1, MN, MO,
MT, NC, ND, NE, NFL, NH, NLI, MMJ, NTX, OH, OK, ONT,
(IR, ORG, BRI, 5G, &1, SDG, SFL, SJV, SNJ, 8TX, TN, UT,
VA, VT, WA, WIN, WMA, WNY, WPA, WY, WY,

Note: February Section Tratfic Manager reports should be
received in the Public Service Branch no later than

82 11

Mar 12 Incomplete, iliegible or late STM reports will not
ba entered in the Public Service column.

Public Service Honor Rell
November 1985

This listing Is available to amateurs whosa public sarvice
performancs during the month indicated qualifies for 60
v more tota] points in the following nine categorias (as
reported to their SM). Please note maximum peints for
each category: {1} Checking into OW nets, 1 point each,
max 30; (2) Checking into phone/RTTY nets, 1 point each,
max 30; 3% NCS GW nets, 3 points each, max 12; (4) NCS
phonalRTTY nets, 3 points each, max 12; {5) Partorning
assigned NTS liaison, 3 points each, max 12; {6) Detiver-
ing a farmal message to a third party, 1 point each, no max;
{1 Handling an emergancy massage, § points each, no
max; 19t Sarving as Emergency Coordinator or net manager
tar the entire month. 5 points max; (9} Participating in a
pubfic service gvent, 5 points, o max.

This listing is avallable to Novices and Technicians who
achiave a total of 40 ar more points, $tations that qualify
for the Public Service Honor Roll 12 consacutive months,
or 18 months out of a 24-month period, will be awardad
a special PSHR certificate trom HQ.

Fehruary reports submitted by SMs for this column
should be received at ARRL HQ na |ater than Mar 12, Late
raports will not be published. PSHR reports should be
fisted saparately from Section News reports.

253 108 WI1RWG WABW.IZ
KD8RD AALAT WBSDOB 1}\(: gg,g
21¢ 107 91
K7V NJBE KaJL WYHB
189 W2MTA KJ3E o7
Keaa) K5CXP NBAWH NeEve
182 WEERFB  gp LG
KASCL K2zvi VEIDPO  KAIKTH
108 WB4HRR  KHAGD
e KDBGL Kiavy _

. 105 WBAWNJ KKIE
148 WAPFK ~ NIEGF NIBR
KADEPRY WALIDH WEYVQ WBESYA
142 WeRKY WDBAIT N1CVE
K3RXK 104 e AETT
140 WIDM 76
WOBLDY  KZBQ Bg Taaev

VE3GT s
iag 103 ARGHT F
KAZSPH NTEXJ WORPAE 74
132 NG2T JMH VE3KK
weawyg  NOGCC - wartyNz  VE3WM
131 N NOBA KB1PA
KA3DLY YAy 88 KB40OZ
N4EXD wesQEz  NFBEB
NAGHI a2 W3COY KG2FT
KAJST WIGHT
129 NN2H £
WoFZW NGST NBEFE KAgRIL
Bu S Hm dams
K4NLK WE2MCO  (paiL. HARoDO
WoioMG  KTbY 8t e
AN
72
KK1A 9G o
WEZVUK  KABVOZ NSBFO N7RGW
WALCCK : N4JOA
iy 5 KV5X KN1K
N1GeX T K4EV KAAMTX
123 %6 KZYAl
WX4H 180 KBYLT KALYEA
WB1HIH WICBE B7FE WORE(X
122 ry - WOSOLUO  KBAPW
WESQ NIDMU  asher 1
W3FA WAANK LA
NBGJO KIGXZ
i2i g9 5
WALQXT KOAVK 4 WaIKT
NeKFU x6UX0  Nong 7
KB1AF NBBKE B
a8 KA4GUS. )
18 WAGZUD  WD4KBW  WSKLV
KBAWT WB2IDS VE2FMQ
WB2OWO 8. KABKHS
KDBKY ar VEIGNW
AL KA BWE \}:{vgg‘] z Rse
VE4AJE WBETED  KF&J WEAG
7 o8 KAZIWS K4JUM
WAZERT KBUYK KeGP KB5EK
KB4BZA
116 CAYFFO 83
AESI N9BOL NMBI 88
115 WR2RBA  WB4wOL  NKEB
KAZK WBBIGW 8 WAFMZ
WB1GXZ KABGHY KABBGCE F7R
114 W2RRX a1 : 7||5.o\
N1AKS 95 WADTFG i
KW1U WALEIS WozaLy  WBOPEX
KT K4VWK NSAEH KA4FZL
WE2GMp  KATON
AL a4 N7EHL
KDTME KB4LB K4ZN
A
A KBYD
WB2EAG ~ NSFXH W5vMP N
110 93 o WAGQCA
WYVSE WDSGKH NJSR NT1BGW
WACKS KE0AF W3DKX
WDERNL ¢
109 9z KINNL WBSEPA
WeJUJ YE4IX WAKK KAZUBX,
WA2FJJ WB4WIL 78 WAA4RNP
HAZMY.S WAZKOJ  VE4RO NDgV

65 3 KABFSM G4
KA4YHS W4SME KATQZK N2EVGIT
WEBBYDZ  NZ&J KBND 50
WBsYDD AJEK KBJD RBAMHHIN
AAAGL KAZDOA WAZJY NEFWG/T
WDBKBW 62 AK2E a8
64 K7oVK 60 KATHPO,
KB41vV N1DDO WBATZA szgpnfr
KATAID WA4TVS WASDHB P
KP4DJ KAZKAL WDGBIQ J
KERZL NEDZA N1DV1 WBIGBPIN
KOPGK WATWZF N4 NSIGRA
WRKQUED KAMOG KASQYY 45
wﬂés’}gg WABON & NAEQPIT
KQar VEZEDO 43
WDBGUF WASLUINX 58 WODSEEHIT
o Y KABHJKIT - 42
WITGU KASRNYIT  1yvout

Brass Pounders League
November 1985

The BPL is open ta all amateurs in the Linitad States.
Canada and US possessions who report to thair SM 2
rmessage total of 500 or a sum of originations and delivery
points of 100 or more for any calendar month.

All messages tnust ba handied on amatsur trequanciss
within 48 hours of receipt in the standard ARRL form.

Fabruary reports submitted by $Ms jor this calumn
should be raceived in the Public Service Branch at ARRI.
HQ no fater than Mar 12, BPL reports shouid ba listed
separately from Section Traffic reports. All BPL reporis
should be complete and legible. Late, lilegible or in-
complete reports wilt not he published,

Call Uiy Revd  Sant  Divd Total
Watul. [ ] gid 1a7z 91 3048
NOQP 38 1255 3 721 2085
WARHJZ 0 48 24 510 1282
Wo4110 451 43 st 51 1%6
W 2 A9 457 W i137
WA4JDH LB Y S v 4 1gu3
KWL 0 652 430 13 995
Wx4H 11 482 %82 9831
KK3F i3 A0H 373 28

N4GHI K2 aumy oasy 14 418
KBUYK 14 382 310 ro1
WoJL 1 381 358 8 4B
N4&PL 146 214 337 31 o
KAQFEZ 2 123 I 0 &7
N4EX( 23 303 294 4 ped
N1GPX — _— . e
WIVSE 2B DR2 4 578
WEBINJ o341 16 558
WB4ADL 33 288 29 24
WB20WQ 3% 238 248 W 549
N1NH - - 512
KOHXK 12 254 0 B3¢
KDERD 1G2 143 ir2 114 531
WFgO 2 e 223 21 h2g
KT1G 2 244 235 13 824
WoaACH Q58 266 0 812
WA2HSB 4 4B 244 g 511
WALOXT 55 168 257 25 503
BPL for 100 or more originations plus daliveries:
WRBMA 211

WAGK 00

WIFYR 159

KADEPY 151

KJAN 1489

WG 131

WoFIR {12

WaFZW 110

Independent Nets
November 1985

Fehrisary reports submitted for tis column should be in
the Pgﬁic Fg‘xewlca Branch at ARREL HQ no ister than
Mar 2.

(Check-

Net Name Sasy e ns
Amateur Radio Telegraph Society 60 1040 323
Central Gult Coast ﬁur?lcane Net 30 187 5382
Glaaring House Net a0 09 359
Early Bird Net a0 /a2 391
Empire Slow Speed Net ki) a 410
Golden Bear Amateur Radio Net 30 93 1918
it and Bounce Traftic Net 2 422 681
IMBA 25 g4 1707
Midwast RTTY Net 44 KTt ]
Mission Trail Net m 216 996
Naw England Novice Net 30 539 144
North Amertcan Single Sideband 25 2 110
NYSPTEN kil 67 4BY
Southwast Traific Net 30 M7 1318
Wast Coast Slow Speed Net 30 118 430
20155BN 25 BEE 319
75 Metar Interstate .58 Nat an 385 1180
7200 Tratfic Net 45 25 quafi“]




Awards Program, 1986 ARRL
International DX Contest

wiil be awarded in the 1986 ARRL
International DX Contest. Sponsors
as of December 16 are shown adjacent to
the corresponding category. If you are in-
terested in sponsoring one or more of these

L isted below are all of the plagues that

awards, contact the Contest Branch at
ARRL HQ.

The list of sponsored plaques may
change before you read this because of
QST lead time, s0 please call or write to
us for a list of what is available before

sending payment. Additionally, the
Trio-Kenwood Employee’s Radio Club,
WD6DJY, has agreed to sponsor all
plagues that are still available by results
time. We salute al! who have helped make
the Awards Program such a success!

Multioperator, Two Transmitter’

Warld

Asia

Europe

North America
Qoeania

Trio-Kenwood Employee's RG, WDSDJY
Trlo-Kenwood Employee’s RS, WDaDJY

Tom Middleton, WB4CKY, Joy Middleton, KB4OMW
John Brosnahan, W2UN

Multioperator, Uniimited

Phil Sager, WB4FDT, *Mac™ Crush, WB4UO!

Trio-Kenwood Employee’s RC, WDSDJY
Willamette Valley DX Club, Inc

North Jarsey DX Assn

Trie-Kenwoed Employee’s RG, WDSDJY
Alamio DX Amigos

Trio-Kenwaood Employee's RC, WDSDJY
Potomac Vallay Radio Club

Tom Merton, KTav

Southern California DX Club

Jim Dionne, KIMEM and Bill Poellmitz, KIMM
Mad River Radio Club

Southern New England DX Assn

Waedbridge Wireless—KZ2E and KA2TPA

George Schultz, WOUA and John Brosnahan, WaUN
Trio-Kenwood Employee’s BG, WDEDJY
Trio-Kenwood Employee’s RC, WDEDJY
Trio-Kenwood Employee’s RC, WDEDJY

Phil Sager, WB4FDT, WAKFGC Memoriat

World )i
WIVE Phone Asia Memorial
Single Qperator Narth America
All Band Frankford Radlo Club DX CW
1.8 MHz Butch Greve, WOEWG, Memorial
3.5 MHz Lance Johnson Engineering, KECS Singie Operator
T MHz Dave Thompson, K4JRB World
14 MHz Dayton Amateur Radio Assn Africa
21 MHz Asla
28 MHz Europe
GRP Waodbridge Wirsless—KA2TPA and KZ2E North America
Oceania
Multioperator South America
Single Transmitter Trio-Kenwood Employee’s RC, WDSDJY 1.8 MHz
Two Transmitter Trio-Kenwond Employee’s RG, WDSDJY 35 MHz
Unlimited Western Mew Yaork DX Assn, W2RR 7 MHz
5:. mgz Bencher, Ing
z
WIVE CW 28 MHz
Single Operator QRP
All Band Erankford Radla Club Muitioperator, Single Transmitter
1.8 Mz WATX Memorial—Goenn Wireless Assn Waorld
35 MHz Dayton Amateur Radio Assn Asia
¥ MHz Northern Arizona DX Assn Eurape
14 MHz Fox Gities ARG, W9ZL North Amerita
21 MHz Carl Luetzelschwab, K9LA Qceania
28 MHz WsMYA Saouth America
QRP Hollywood ARG, Inc -

Muttioperator

Single Transmitter
Twa Transmitter

Mike Kaczynski, W10D and Billy Lunt, KR1R
Trio-Kenwaod Employee’s RC, WDBDJY

Multioperator, Two Transmitter

World

Asla

Europe’

North America

Tom Frenaye, K1KI
Tric-Kenwood Employee's RC, WDeDJY
Texas DX Society

Tric-Kenwaod Employee's RC, WDEDJY
Trio-Kenwood Employee's RG, WDEDJY
Schenactady Amateur Radlo Assn
Willamette Valley DX Club, Inc

Unlimitad Golorado Contest Conspiracy
Mutltioperator, Unlimited
DX Phone World
Asia
Single Qperator Eurgpe
World North Jersey DX Assn North America
Africa Tria-Kenwoad Employee’s RC, WDBDJY Qcernia
Asia Acadiana DX Aasn
Europe Special
Nosth America Chod Harris, YP2ML ;
Ceeania N7AVK Doc Sayre and DX Int’l Society Single Operator

South America
1.8 MHz

Fred Race, WSFA, CPO USN

3.5 MHz Trio-Kenwopod Emﬂloyee‘s RC, WDEDJY

7 MHz Central Arizona DX Assa

4 MHz Don Wallace, WEAM Memortal, Central CA DXG, Inc
21 MHz Trie-Kenwood Employee's RC, WDEDJY

28 MMz Trie-Kenwood Employee’s RC, WDEDJY

QAP Gerald Griftin, MD, WBMER/6

Muitfoperator, Single Transmitter

World Gloucester County Amateur Radlo Club
Africa Davic Vogel, NL?

Asla Trio-Kenwood Employee’s RG, WDSDJY
Eurape Metro DX Club

North America
Oceania
South America

Nick G. Lash, KBKLR

WIVE Combined Score

WIVE Low Power
Combined Score

Atrica Combined Score

Arizona {CW)
Artzona {Phone)
Fifth Call Area (CW)
Jzépan {Phone)

U

USSR

All Band {Phone}

Muftioperéror
Garibbean [CW)
Caribbean {Phons)
Multi-Multi World
{Combined Score)

SR -—All Band {CW}

Mationa! Contest Journat

Rochester (NY) DX Assn

Tom Gragory, NANW

Central Arizona DX Asan

Central Arlzona DX Assn

Red Stick DX Assn

Western Washington DX Club

K1KY, W1DA, W3XU, NCSK, WB4TDH, WILOF, WeZV

KAKI, WARVUY, NC5K, NEBK, Wazy

The YASME Foundation
WEMYA

W2PV Mamorfal Award L |
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HATUG surveys the 6-element long-boom Yagi used at HG7B.

is now history. Scores have been tallied

for the 1297 wheo gave up picnics for QS0s
on the second weekend of July 1985. After nine
years, it is clear that this contest is well estab-
fished and is holding its own mark as a major
world-class bperating event., Not only has this
contest gained international recognition, it has
helped spread goodwill and technology
throughout the world during its near-decade of
existence.

Even though propagation and sunspots are at
a minimum, the number of participants holds
steady year after year. Activity was plentiful on
all bands from HF to VHF, although 20 meters
again proved the mainstay of the contest for the
highest QS0 and multiplier totals. In all, entrants
from 46 ITU Zones submitted their results to our
Box AAA address in Newington. Although the
total number of countries listed in the results
didn’t quite qualify for DXCC this year, 83
countries are represented. Not bad for a contest
that's still in the single-digit age category.

As could have been predicted, LUSDQ
pounded brass in Radiosport number ning—to
the tune of 1.637M for another top-place CW
finish worldwide. Jorge continues to hold the
record for being the top CW entrant every year
since the contest’s first running in 1977, He has
amassed 13,080,802 points, aff on CW, with his
1981 1.797M record assured a permanent place
in Radiosport history books. RB7GA mustered
1.2M from the Ukraine for a second-place finish.

Two Asian entrants ran away with the world
mixed-made category. UHSEA was number one
{1.15M), with JALYWX (JA6-9330 opr), topping
the IM mark for second place. KN6M/S took
stateside honors with 678k, which was good
enough for a seventh-place finish worldwide. The
U8 runoer-up was a West Coaster, NI6W, with
625k.

The top phone operators in 1985 were from
South America. Luis, ZP3JCY, took first place
with 941k, closely followed by LUSETB and
LUIBR, with 867k and 834k, respectively, Carl,
AlBV again took top honors on phone in the US
with 617k. Even though his score was down from
his 1984 effort, it was good enough for a fifth
in the world. The second place US finisher, John,
NBCXX, just missed making the world tep ten
by 25k, finishing in slot number 11. Great try,
John!

In the multioperator category, LZ2ZKTS lead
the pack all the way with an impressive
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By Billy Lunt, KR1R

Assistant Contest Manager, ARRL

2.4-million points. The Bulgarian crew of L.Z2s
CC, DF, HE, PO and LZI-A-310/2 even topped
their first-place 1984 score of 2.2 million. World
multiop runner-up RZFAA from Kaliningradsk

and Mike Kaczynski, W10D
Contest Manager, ARRL

scored 1.6 megapoints to edge out a tield of four
F.5M-plus entries (LZ5A, 1.59; UZ4FWO, 1.57;
RLBPYL, 1.52; N5TR, 1.5). In the US, the fight
for second place was ferocious, with NAWW,

Top World Scores
Mixed cw
LUBDG 1637,768
UHBEA 1,152,014 RB7GA 1,239,748
JATYWX YPZVOW
(JAB-0330) 1,035,800 {NBCW) 841,895
102u1Y DHPEH 708,064
{l2ul7} 873,180 K5RC
UATDZ 145,208 (KEGN) 644,665
TU4BR 808,918 UAGSA 638,273
B5AA 725,414 N&BT
KNEM/5 678,432 (WABVEF) 546,355
K5KGIVSE 674,082 ULTCW §05.176
UABLV 865,856 K4VX/D
ORICSC 635,351 {KM3P) 487,820
OH1AF
{OH1HS) 487,452

Phone Multioparator

ZPSICY 941,760 LE2KTS 2,413,224
LUBETB 367516 R2FAA 1681 6812
LU1BR 834,083 L25A 1,595,933
RBSFF #20,002 LZ4FWO 1,672,669
AlBY 517,120 RLEPYL 1,627,864
UASYX 456,258 NSTR 503,378
RESMF 427937 UPiBZZ 1,367,312
PRF2ZDD 411618 NAWW 1,263,093
XE10X% 357,480 HGEN 1,217,565
XE1VIC 353,174 HGBA 1,179,268

Steve, N2BVJ, reported that broken bands weren't all he had to face in Radiosport ‘85, Winds
gusting to above 90 mith left him without any aerial supports, as well,




Top WIVE Scores

Mixed oW

KNEM/!5S G742 KSR

MG 625,014 {KGGN) 644 666

WX 576,868 N&ET

KMIL {WABVEF) 546,366

(WEBSJKD 425,661 4\

WAEDBG 418,122 (KIMIP 487,820

WC4E 371,120 1ZM 455,124

K$ZQ 334,980 W3EGM 242,860

K@sCm 332,422 N4zZC a28.274

K3ZO 306,306 AABE 319,899

AAAM 02,430 WBUA 268,868
KBRAG 256,806
KFam 214,700

Phone Multioperator

AlBV 817,120 NSTR 1,503,378
NBGXX 327,500 N4ww 1,263,093
NatH 251,484 K5LZ0 1,153,144
WHACHS 166,209 NEBND 863,226
XJ3XN 165,850 K&TME 815,832
VE3CPU 111,012 K1kl 776,280
XJ1CBF 106,128 W5WMU 745,614
KRR 105,47 KING 876,500
KGIEK 102,920 KFpH 626,990
N2ADE 30,024 WBSJBM £07,601

1984’s fourth-place finisher, clipping KSLZO by
100k, This battle wasn’t sufficient, however, to
stop the 1.5M effort of N5TR from sneaking
away with a stateside victory.

Thanks to all for your help and support in
promoting this contest over the past nine years.
Watch for new rules, to be announced fater this

year, that will give the contest a new name and
a different flavor. CU then!

SOAPBOX

We did manage to work several BYs during the con-
test. The irony is that from Hong Kong, they are
only worth one point apiece! (KSKG/VS6). Had

fun; hope there are better conditions uext year
(WI1CNLU). Great contest! Will look forward to next
time (WB1CNM). Enjoyed the contest very much,
although not very much DX (KB4GID). Special
thanks to SM4CMG for taking 5 minutes to give
me Zone 18, and to my OM, KA4HWG, for giving
up the shack for a full weekend (KA4JMZ). DX
QS50s were way down, but had fun anyway
{N4LTH). Bands were bad, but had a great time as
always (KA4RVS). This is a preat summertime con-
test (WB4IUX). With 4 hours to go, we fried the
relay in the amp (KZ2E). Five pomnters were very
few and far between, but three pointers were
everywhere (KASKWX). i am amazed at the DX
achieved with my antenna (N@FFZ). First contest
from new QTH (N6ND). One should not try to
work a 40-hour week and then try to put in enough
time to make the contest worthwhile (K6LRN).

FEEDBACK

Please refer to February 1985 QST, page 74, for
the following correction to the results of the 1984
Radiosport contest: KG3Y was accidentally listed
as K3GY.

Scores
Seores are listed by ITU zone, then by count

within that zone. The line score (example—
score, the number of valid contacts, the number of ITU zone multipliers and tha entry clas
mode; B—single operator, CW only; G—single aperator, phone oniy; D—

KL7Y 314,010-882-20-A) indicates the call sign used, the total
s. The entry class letters indicate: A—single operator, mixed
multioperator, single transmitter.

WBVLE (NGKN, N7NR, WAGDPE, Wyoming Welzy 26,505 306 358 KOIF 5700- 102- 198
KBBEKL, opfs) KB TN so4 30 TG NOFFZ 11400- 213 208 KIUCA 2058 5% .8
3360 386 4BD  ppom 330, 25 g0 KCBHH (+ NOEKK, WABAAL) WIOPJ 414 25 6B
164.312: U84 62D NBEKM B4 162 23-C
NE 7
Sacramento Vattay o lown Maing
KFeA B/ABS 3 A g WEB2CHS 1662091123 51C  KISA 27343 283 1A
WOPPF 4504 6 185G K1BZ 256 282 34h
ZONE 4 San Diego HFOH (+ NOGCR, WDBEWD) WATYXL 7560 209 14-5
NIBW 625,014-1639- 1774 Arkansas 626,900-2300- 910 KAZK 912 54 8¢
; NEOP [+ KARS GOA, AL, N2ZAWE, NeFZR)
Alask WABDEC 418,122.3580. BLA  pepy 160,016 785 64.8
aska AN 2430 1178 5.4 KA:‘SPGA iig'm a1 AD~G 66,150- 624- 420  New Hampshire
A e o5z 8 o S o A e 14076 150 € Kangas WIEKD 24945 269 368
- 35B kazM 42,126 270 518 KLY 46,508 364 484G
NBND (4 KEXT, NSAYAN WBRYST 8580- 896- 16-A
ZONE 2 863,226 2245- 119-D :&‘;‘a“' sroase ez ies  KEG #56,606-1381. 66B  Rhods lsland
366- N 14532 257 72-B
Albarta KASMSD SO0 256 A s g Ik T kalGOW 108.790- 698 418
San Framel / 6 4 WABCFZ 10,312 245 268 ka0 14,400 253 5.8
VERADK 1813 192 19 o0 Francleco w308 4958- 50 29-B whpisw 416850 408 G e 4358, 168 12.8
HBLEN 6. pAd- 32A  WEWMU [+ KZSD, WSZR) NOCEG 5633 183 19C  KiNg 4 KHG) 6765001908 126.D
British Columbia HBESRM 12,704 153 324 746,614-2285- 106D peemicH {+WBETOM) !
verus 44t 350 400 KKia® I N eetasippi 1746401080 SBD vermont
: 38 87 ML g doaquin Valley WASOYU 86,088 568. 51-A  Minnesota WIKQ ars. 45 T8
ZONE 3 WDBFW 65,065 382 §5.A  AESH 48258 MF 42A KkompH 4560- 95 104
WOEU 3,451 305 J9B  KASKWX 48304 395 428 WaZHFIg mone 33z apg oo Messachuselts
Manitoba WHSX 5808. 126 16.3 KEGAU 50,876- 02 46.C KmmlH 138,186 783- 54.8
Fhanite ) N Missourt W 108 24 A8
el ey 25 santa Barbarn Waw Mexico VXD SR onn KRR 105,470. 804 3.
VE4CCC 28,000 257. 6. WABFGY 150,212- 1104, 47A gggfé E:ﬁggdsgg g;-g 487,620 14891058 yyn
800- 5B yoe) 4452 86 218
Saxkatchewan Santa Clara Vallay KIUP (+ KFTE! {14,784 803- 62D  wopeLL 16,024- 206 260G
VESBAF 11,306 144 228 KBXO 17094 194 33-A KCALX 12,850- 186 25C  Eagtamn Now Yark
VESAAD 5175 118 158 :gg?’wqevzm " 2 T B o Toras Nabraska K12M 455,124.1322 7.8
P 3 X
ZONE 4 546,356.1450. 1138 KNGMS 678,632-1984- 1114 Rpscym 332,422 1650 T1-A 5;,‘;%5\, 'f;"ﬁg_ 3;‘;” ;:B
NPT 19096, 212- 318 KSNW 160,205 822 618 apps MBI 406, SPA g - 348
Ontarlo AlsY 817,120-1770-112.C E:g: :g:ggg ;":; ggg KESW 20,088 224 3B Mew York Gity-Long lsland
yeawe M1bae. 732 S8E g NSTR (+ KMS5X, NSRZ, WBSVZL) . South Dakota W2GKZ 23000 273 354
VéggBF 27,956 308 298 1503,378-3130- 1530 NzFBY 5424 239, 16.A
F30MU 18,576 220 27-8 KDels 3564- B2 180G posy 61,389 420 57.B
XIIKN {ES850. BUS 620 Afizona Oklehoma ZONE 8 K2LE 24,480 205 6.8
ﬁgﬁ;{{ ';;f;;' ;g?' gg*{; K7KH 110885 €12 B1A e A0 A6 328 KD2HE 14,856 322 245
ML a2 BT warLaw 44440 305 AOA e Toded 326 WC Wy WaDuN 0511 199 238
WIFGT 99.840- 721+ 488 pawny 12312 219 189G k524G 21,607 330 310
ZONE 6 N7CIX B5,826. T10- 29B  enpe A WEZPKA 4496 121 168G
70X IBS10- 221- 288 e wesTEMy . Conneeticud K2kTT 582 54 140
w8 KTKZ (+NEADI)  357,924- 1483 84D 2438041208 66D KSHYT ATF16 AT ABA oo serse
— WAZWIP w150 243 234 SO 5'24
East Ba KD1Z 5344 112 16-A 024 268 33A
s YY WTKDB 1296 g 12 South Texas WIAW (WATMBK opn WEZFUE 23,834 331 34B
i N 11,75.3- 156- 23.B WESHBIR 29,808 2B4. 34-A 2832- 96 12.4 KAIKM (+ K25C, N2ZFQF, NG2J,
:‘;ggL g?g;— g‘:‘ };lg Montana KSHE (KSGN opn) wWivH 2HG 244- I WEGMP) 5,436 277 38D
. 81 11 o, 544,666 14811328 WICNU 7780- 150- 208
KETMB ( + WERGG, WESZN) kST 46,720. 492 3GA KX 166,532- 859- 6RB  WAIUUL 3692. 122 135 Southem New Jersey
815,832. 2295-108-D Mevada WEPWG 43,350 868 508 KB1H G008 539 440 WROFR 20045 300- 28.5
. KNSH TLOT3 461- 538 KATYP 20,001, 218 336
:zzl.gngm; WBTVVH 4800 B0 20 g;g;x ks mifém&' ;ggéﬁs-c WIKKG 1833 61 13 Wastem New York
283,770- 1001 $C-A {+AKSE, , KASSBS, K1K) (+W10D, KAZMXG)
Al6Z 4z 273 3ga  Oregon KESIV, WBSRUS; 776,280-2185- 110D t%’i?? ::Eggg :.gg s
wash 17076 682 578 WIYAQ 112,550 561 76.8 1,153,344- 1168 735-0 b kv - 6B
Neige 15,065 208 238 WITC 39866. A7 388 NTED (4 KASDXZ) Eastern Massachusatis vy i 15 ol
AABEIP 5287. 102 188 HATFEF . 131 188 50,140 569 38D .0 2001841007 T34 WaTy prban o tub
WBAKS/E 2144, 240 368G KATKDU (+ WETRES) WSAG ( +oprs) 15,428 205 29D : A 213 403- 518
167,943 cB 590 N1GGL - 98- 1A NIRT A1,632- 476 3P0
Orange L W1FM 1484 36 144
N1GWU 82244. 540- 5B
NXEM 1,208 167 2.4 Washinglon we KM 643 310 568 WA
WAGTMY SEB0- 100- 204 NKIV 4431 5&- 1A WEIGNM 21,261- 385. 198
AABXK 97,798- 32 36B  KILXG 1656 &5 13  Colorado NAIG 13,9492, 14g 34p Oelaware
NMeL 17.298- 174- 31.C  M7DX 2220 51 15B  AGHS 38,496 438- 328 WIWEF/M 6600- 193 22B N3AHA 56,025 505- A5-A
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Eastern Pennsylvania

Vi2RGN G4.974- 455 BE-A
KaJio FLARYOEY Y
WIARK 18,075 197- 33.4
WIGM 0425601198 4B
N3DHM 2430 107- 10-B
NaGzs 574 4 B
KASLLF 17458 242. 26.C
WAIDMH 434 G- TR

NIBW
WBKKF
NEDDL
WDBMGH
\WEBYFD

20,00 308 J0-B
TTASD: 665 S0-C
21,748 27% WG
18630- 201. a0.C

146 13- 5L

WEBIBM (KENZ, KABETK, KGBMK,
KVEM, KWEN. NBs ATR, DMM,
Wies AJF, LLD oprsd

B07,601- 1942-113-D

PAIBNT 4086. B4 1B
PAALKR a0 A% 108
FA3DIG 78 21 23
PAZNIN 10,580 134 23.C
PAJCEF [+ PAICEE)

837 556 2241 109-D

PADKHS { + PAZs ADY, DIGM, DAW,
PAOVVH, PE1LBX oprs)

3315181284 ra0

WIAZSP {+ KEIF)
186,220- 1204~ 84.0

Maryland-District of Columbia

WBLT (KAJT, KDENS, NZ4K, NISL,

ZONE 20

Asiatlc RSFSR

UASXA 297040 425- BS-B
JL e 104,608 1868 956-B
HAKK 23483 438 518
HAIXBY daser 256 348
LAgxHY 16,000 183 208
VAIKFO 18068 246- 168
UAIXS 180- 93 2B
UZIXWX 27,768 8% 2400

LIZI¥WA (UA9s XF, XD opraj
211,188 B65- 580

ZONE 28

UZOCWG (UAIGPL, RYICBT aprs)

Facderal Repuhlic of Garmany

R3Z0 3056,306- 1207- TT-A
WAIVPL 4G4 3G 36-A
KCIEK 107,920- B3R BT
N3ADE 0,024- b4h- SR
KRiIM 31,6683 369- 39-C
'‘Western Pannsylvania

KF3M 214,700- 94 TVE-B
KAJHIE 44,343 451. 44.B
KA3IF 42,428 263- 4B
KL 2035 84- 110
W4

Alobama

AALFU BR.715 523- §5.8
KB4FAI 28,462- 194 388
Goorgia

WAGLS 3374 303 43
KABAI A8, P 378 458
KB4GID 2,040 496- 368
WalKl4 e ¥ &G
Kantucky

MN4XM 106 260. 774 458
KA4IMZ 38,360 494. 40.B
IH41AY 12,600 412- 208
Kl4nC 2920- 200- %B
Harth Carolina

N4ZC 326,274- 1183. 94-8
wAPg 60996 483 A28
WadIVR 7917- 185 &8
Ka4LFL #1956 240- 158
N4UH 231.484- 1405- 7817
KA4AVS 73,961 535 210G
N4RVR BYG7- PBiv R1U3
KEF4MZ TBED-  BO- 150
Northern Florida

WC4E 371,120-1824- 80-A
KA4MOC BOT- 25 100G

NAWW { + KBLUZ, KALSVT, NX4N,
WALBYD, WYda)
1,263.093- 3155- 138-D

WDBLXL pprs) 404,019 1603, 990
KVRG (+®RCBURY 190,421 997 77D
Wast Virglnla

WaVEN 858 156 22.C
we

inois

KMaL 445,661-1720- 93-4
Kaz0 334,980 1800- 90-A
KEYPC 14,130 251 26-A
AR 79518 7E0. 4T-B
WWBONSF 2522- - 134
YHYQ a7 18 10

K950 (+ K95 BGL, FI, KGBAL, KDOM,
KF9F, WOHBH) 422,829 1841- $5.0
WBIEEA { +AASD, KO0, WEIWAXD
137,982- 1048- 58D
NSWA (KASSLM, WDSGYX oprs)
11R,188- 847- 26

YVEBKN 25648 188 RO
TWIDWO 21432 3M- 196
ZONE 14

Argentina

LusDAQ 1,637,768 2241-148-8
LUTEWIL, 157 §30- 546- 598
LUBETE SR 518 1328- 1345
L 134,093 1451- 1173
LUsDYY 84,035 495 G54
Pareguay

APSXGG 53,901 301- 4T.B
ZPBICY 941,760-1717- 1080
TONE 15

Braxil

PY1HG 7,004 424 368
FY1AJK 38030 233 M8
PY2RAG 38410 333 228
PY18vY 22,200- 153 308
PY2LMA BR21. 75 198
PP2Z0D 411.8168-1089. 76.C
PYSES 65,150- 185-125C
ZONE 17

{coland

AIBSTF 5200 115 13-A
ZONE 18

Norway

LAZHFA 889t 168 1A
LAZEG 46,968 263- 46.B

{.A40 {LAJEEA opr}

21,084 572- 1R

LANDY N4 33 AL
LAQZV 24628 165 47.C
LAIPT 23484 188 071G
LATXDA 9867 128, 23-C
LAZEN T3 13 166
LAZIZ 8300 131 {40
LAZAD A914- 101 140
LASFY oL TON R e
Finland
QHkAM 140- 24 10A
QH1AF (OBTHS opn

457,452 1413 92.B
QHBYF 2416521033 67-B
CQH2PM 155516 587 68-B
OHINM 7280 120- 16-B
OHBSP 1722- 78 B
QHIKA 1309. 35 11.B
OH4NL 40,300- 220. 80

OHARH { + OH4YE)

186,110. 334 850

5,326 T4 B1D
LIZ9XWH (UAQs XBY, XFY, 020-553 apre)
39,510 786. 30D
ZONE 21
Asiatic REFSR
UABJCF d2es0. 295 58
UAGBCK 21,008 230 218
LAPRDZ 11,920 171- 16:B
ZONE 23
Aslatic ASFSR
UARGA, 209080 7521028

UZBOWA WA QAS. QBB. QCA, QODC,
QDL oprs}

458.920-1271- 900
ZONE 24
Asiatic RSFSR
LARD 1,000 427- V4B
ZONE 25

Asistic RSFSR

DLERAI NMzs563 B 53A
DFRAG (DLELAW opr

28,788 315 AkA
OJRYE 107 4% {04
DLEZYAK a0 2 10-A
DLIKGW 516 33 A
DLAU DLAAAE opn

154,248 37 HH5
PLIRE 105,388 6354 588
DLAMBS BBA77. 503 54-B
DK1GF 3F T8 301 44-B
DLAFN 1,883 315 38.8
BLITH 25940 252 35K
D320 [E410. 212- 358
DF3AN 4332 100- 198
INER 945 41 7B
BLEEBN 585 M- 9B
DK9BR 155 11 &8
oLaPc #4752 1075 A8
DRIHX BRI R UG
DLEDAX 2018 9 RO
Hungary
HASUR 357 6601384, S04
HATKLF 105,192 211 BdA
HABLE 2i874- 159 21-A
HABELZ 263518 7441068
HAIVE 51,600 415 438
HATAB I8.520- 2% 44-B
HAZDD 11,115 248 21.B
HABAT 406 135 158
HARMJ MED- 145 178
HASMAT 5488 @70 /B
HATXL 4318 208- BB
HA3G A3 2% 1B
HA3GD W0 &5 5B
HGEAAS &84- 91 11C
HGYTL 244 FEe AL

HGEN (HABS NF. MD, NQ, NY, ON.
0Q aprs) 1,217,565 2787 1350
HGSA (HASE FM, GF, MK, ML, OM,
UA, WE, HATRY aprs)
¢,179, 268 27021320
HU9K (HA9s PP, MV, KB, RP, RU,
FX aprs) 1,671,092. 2664 127D
HGYR (MASs MY, WA, HAT2 UG, UL,
UG oprs) 868,733 2676- 10701
HASKKG (HASS KP, LV, M4, MD, MO,
NG oprs) 571361968 42D
HATKLG (HATS LG, LD, MC, MY oprs)
473.4b4-1784- 82D
HAZKMR (8 oprs)
d2.4541-1463- &0
HABKVI (3 oprsy
F22299-1377- 410
HASKLIC (HASs GBI, GT, GE, UG,
WX, XX oprs)

233,45 1130, 650
HABKNY (2 oprs)

UARKAJ 211 A% 12-B
ZONE 26
Asiatlc RSFSR
LIAGKBOD 64,907 325 470
ZONE 27
Republlc of [reland
El40W 52760 358 aheA
EisAll 18- 249 250G
Franca
HWEPN 46,656 415 328
FBGGPP 34,288 265 41.B
FaDk 14y 201 18R
FhEMSEY 11,998 244 148
FEGCT t980. 53 218
FBEQV 4851 139 118
FEBGIIK 19,866. 278 21.C
FDJOT HEL 108 220
F&ENV a28 42 B
Engfand
GAOKN 30182 778 344
G600 12072 121 24
B33ESF 153,352- TEs- 588
E3ZRH 17,940- B3 6DB
G3DFY 16,492 261 198
GENK 4458 117 126
H4XKR 108,072: 442 B4-C
GAWZA 25,839 253 134G
GG 11063 145 253G
RAZFE 9984 163 18K
B 168 113G

GINT
GHE4DX (G4 BWP, Gl

R oprs)
1413.840- 2308 116D

IN, ZE uprsy
HABKNI (& opta)
HAMKLG {3 oprs1

140632 ¥vn. BRD
HAa1KRA (HA1s DRM, DRR, X0, x1),

159,120. 1564 520
129528 814 H4D
116920 I87. 580
HATKMP {HATs FA, FIK JB oprs

N HY. FOE S0
HASKDB [RASs TP, WZ oprs}
& 448 200 380

Switzanand

HEBaCEA S EXE- G36 J2A
HBanx A U GEE
Italy

(OZUIY (RRUY opr
573,180- 2096 $26-A

South Carolina
¥B4IUX nye- 218G
Southem Florida
WE4BBM 62,481 33 59-A
Kyt 57,781 467 §1.A
KdMF GEURD- 242- 438
‘WE4TDH 59.710- 261 70-B
WEAQNX 25518- 491 168
ABAGS 17,784 348 24.8
WAYN i708-  30- 148
WiaF 18200 139- 400
Tennesses
N4JRG 1420- &7 11-B
K4X0 B40- - 106
EdJHT 4230 319 42C
WE4PHW A58 117 (74
Virginia
AASI 3,868 A21- 44-A
VEMGCWS 18,292 176 4.4
KI2E {WY4T opd

714,401 BEG- 73.B
WC4B 113,216 745 S0-B
Waye 13,662- 161 258
KE4KEM 3548 495. 18R
WDEFLEM 3878 33 1440
ws
Michigan
NESY 50,024 410 24
WA 268986 1139 768
K 0574 624- 498
K8CV 32,718 353- 358
NBCQA 5733 11% %18
NBEXX 427.600- 1463 RO
KBDU [+ KBGL 27322 1185 82D
thia
MNJ8L HB AR 7K ST-A
KDBKY 72,300 427- BD-A
K8EF 27,550 301- 38-A
NCav 21 807 W6 A
KAMA E680- 111 314
KUBE 189,448 861 BB
WEAKKI 130,918 806- 67-B
NEBG 58,245 517 83.B
WoBAUB 8,768 807- 488
NEFLS 31,416 392 548
86 J5T=

Indiana
VHRE 12,192 210- 24-A
WTKZK 65 455- 514- 53-8
NIAGD 31,045 407« 358
KENGRIg 95875 173- 258
ABIP 2618 114- 11-B
KCAFG 32871 332 474
NEBYJ B23s 136 G
Wisconsin
HB9C 37481 dd4. S7-A
WAIRMP 19.899- 284, 33-A
Kass 99 491- 687- 618
KAIDIE 15,950 247. 228
N9EJL 59,368 841 42C
JONE 9
Maritimes-Newtoundiand
*xJ10K 32,393, 354 9B
VEIBE| 15094 187 26-B
XIGBF 108,128, 483 84.C
ZONE 10
Muxico
XEIQX 357 AB0- 1367 900
LESVIC 3583,174.1377- 82.C
ZONE 11
Cubx
GMECcE a4 A4 60
Salnt Martin
FGSDLFS 19,778 208 24-B
Haitl
HH2vP 187,354 AOO0- S9-B
HH2WL B1,282- 306 347G
Pominlcan Repuhblic
HIDA 13,215 250. 4.4
HI3AMF 21,900- 2200 3G-C
Panama
HP1AC 44,385 319- 338
HPBAMF T35 4% 16C
Puserto Hico
WPaF 155.116- 828 52-B
{:oste Rica
TIBRG MA4BGA opy

28.240- 653 568
TIW 65,140- 771- 285
British Virgin |slands
YRIVOW (NSCGW opn)

#41,596- 2465 BA-B
Cayman lstands
ZFaah - 9l 138
ZONE 12
Ecuadar
HG1QT 158,104 502> 810
Colombia
HK3tUM 14,413 222- 23-G
Vanezuala
TVEIUX 102,985 490 43-A
Qe 2r962. 182- 31-B

Aland Island
OHIBH YOR 084- 1841-109-H
Clenmark
DZ1APA 38512 194 S4-A
DI3Q 2886, 64 32-A
DZTHET 33,897 388. 278
071X 1455 119 278
QX EUQ 1d68. 22 168
OI5EV 43.300- 342- 6880
QZ1IFP 7425 168 15C
(QZAKE 2418 61- 134G
QZIGLE @y 4T G
QZFAIR (GZICFV opr

B35 2. BC
Swedan
SM5BME 908 285 52-A
SMICCM 128843 730- 536
SMACMG 78996 374- 58.B
SM1BVQ 49,995, 333 45.8
SM7LAZI6 40,716 353 3B
SMEBDED 11,847 207- 9B
SMYTV TT40- 111- 208
SMIGDE 6380 93 22R
SMoKYH 3447 125 SR
SMrovy 1958 H &R
SMBOUA 001 21- 138
SMENZA iz 7- 4B
SMSGCT 120- 10 3B
SMSIWG 7048 405 44-C
SMBJY 4004~ 110 4.0
SM5ARR 612 33 BG
ZONE 19
Eurapean RSFSR
Us1DT 246,206 1958 1154
RAINE 158,850- 958. S0-A
RAINA 50,848 498- 32-A
UAIDGA 45,725 458 314
UAI1ZCK 26Hhid. 32 A
UAIZGD 50,728 461- 34.B
UA1QGR 22,2860- 235 2BB
UAICED 16,312 230- 228
UATAKS P45 206 158
BATAA 147,018- 797- S5.C
owiBM 17928 X5 2740

LZIAWT {UATs ALZL ARF, RAICA oprs)
147606 678 4D
UZIZWO {UATS 154484, 143.465,
143176, ox-UALAMZ oprs}
85,613 542- 43D

Isle of Man
GIRRAVE (W2KN opn

13492 264 3EA
Northem Ireland
GULVC 4163 191- 171G
Wales
GWARHW 21545 FR4- JT-A
GWLI 80,014« 495 49.8

GWIALAR (Gds EOF, GEE

Luxembourg
LXIAG

Belgium

ONTBX
ONSFV

‘The Netharlends

PABYN
PASBFH
Fad.ou
PAUINA
PASBTH
PA3DCS
PASBDK

WIKHG,

594,660 2067 HOD2

33,044-

3315
024

1881
33,496
21.370-
18,610-
18,117

HHB0.

£256.

210 A28

55 17.R
64 14.C

H4 1T-A
a6 6B
171 488
174- IR
1. #8
41 08
a4 168

i2KYM 78,793 597 d1.A
GNQA 38,508 J07- 424
MXPQ 140 H64- 7E8. B4R
13FDZ fZ.87% hi h3-B
{8BYG 84090 1026 52.G
BFLD SN 533 BTG
IE2MGP B T11- 387 57-C
14CSF 18,756 183 33C
Ly lnidl] HET S 13K
ICI0FEAL (IBs GEJ, KAL, ZUT, iK2s
AZG, EFR. FWI aprs)

F10.849- 1394 770
Bulgatia
L21GE H052 388 AEA
LZIZE 17§ 210 13A
LE2ve 7428 B17- 47.B
LZeAM 10,648 118 22-B
L2ISL 3546- 4% 18-H
L2IKTS dhaE- 113 18R
LZINM 4392, 156 138
LBy 41,882 291 430
LIZIKOZ 41,228 09 440



LIUR 31,424 403 32
L2107 24.401- 232 ¢
LZ1Bd 300 63 26-C

LEZKTS (LE2s CC, OF. HE, PO,
L21-a-31042 oprd)
2.413,2%4- 5529-198-D
LZ25A (LZ1s U, JY, LZZUY oprs)

,/595,933- 3139- 163-0

Austria
OESSLH 35765 26T 458
Czechosiovakla
QRICSG §35,361- 1785-109.4
QOKARA 137052 527 Bl.A
QKICUM B5,040- 507- BO-A
ORIKT B3,B4R- 523 H3-A
DK 1MHI 64,930 538 43.A
OKI1EP 44,115- 249. 514
QK3ICDZ 34,817 328 I7-A
QK1AD 31,524- 212 3TA
OHIAQT 31,356~ 294. 39-4
QK1ALQ 0580 291, 35-A
ORICHT 26,70 273 334
WHIPDT 23,560~ 188 A0-A
DKIHA 22,700~ 272 36-A
CHIFON 8,858 115 42-A
OK1DWG 8925. 261 15-A
DK1VMA 2105.  B4- 13-A
OK1pMS 5472. #8194
RPN E58 M- A
QOK1DBM 239410 886 B9-B
OK1DKW 62.795. 448. 528
DKIDT 58,007, 358 498
QKACEL 54518 461- 428
OKAcAL 34076, 403- 41-B
OKITAY 9,732- 361- 428
QRIMZG ABESB. A2 418
OKIKYG IDKICLW opn

32,872 411- 28-B
QRIZWX 84 2. 278
OKIMKU 29853 205- 53-B
Ok1AX8 Zr510- 280, 358
QKIGND Z3448- 424 24.B
Ok1FCA 18,183- 265. 298
DK31AG 17312 1768 328
QKZPFP 15,428 2682 228
GKICWE 14,950- 283 25.8
QKAIF 12,676 192 (3B
DK?BGH 11004 147- 21.B
QOK3ICON 10,488 178 24-B
UK3KZA 1OK3-28011 apn

3440 184- 2B
OK2PLH 332 34 128
OK1AI GPR0- 76 30-8
OKIDZL 6069- 185, 21.R
K1DZJ 4199- 101 13.8
DKZEMO 3640 95 138
DK IMAW 2655 B4- 9.8
DLACOR 2576 160 7B
CLACRG 1762 127 6B
OK2BBQ i8g7. 118 4.8
QLiBkQ 1525 126- 4B
QKIDRD 14 53 G.B
OHZKVI 518 30 &8
CK1JDX 35 196- 98
DEzEQL 5 14 2B
OK2PET 5 G B
OKIAN 92,974 566 B2.C
OK2ROL 41,296 273- 51.G
Okavk, 14,908 185 29.C
DRI1BR 14,094 209- 29.C
OK1AJY 10729 224- 173
QOK3YE) 4466 T50- 112
ORZPCL 3204 3% 120G
Ok3CAJ 2124~ 105- 12-C
DRIKUZ W 1 50
OKIKIN (+ oprs)  401,200-1282- 84-D
CKIKNR {+ 0prs)

35,608- 373 31D

OKAORA (OKIAYD, OK1-22310 oprs)
34,047 M5 2D

Perennial Radiosport top-tenner K5KG. This
year, George placed number 3 mixed-mode
warldwide from a Hong Kong QTH.

OKIKMA (+ oprs)

21,252~ 188
QKIKNG (+ uprs)
876 63
Paland
SPBAJK R OHL. 13
SPSMXZi4 107,008 652
SPBCIK 38,220- 293
SPTNJX 35.910- 172
SP2AYC 33,840- 403
SPENXP 6,296- 7R
SpaLwu 3524 44
SPSFER 311,168 %07
SPTIT 154,050- 743
SPEREN 96,680- 572
SPZBKF 77,748 638
SP3HG 72875 519
3POBEH 84872 AZ8
SPSITR 64337 St
BP2NA 33,120- 210-
SP4EAK 18,212 220-
BPAIGY 15,650 263
SPIAZD 5580 110-
BPACYY 2941- fo0.
SPEHPW 024- 62
SE2BMX g 22
BP3A0T 200 36
BPERAK 280- 30
BPOZFU2 29,718 270- "¢
SPGIZE A1 95
SPEAGD A5 104~
GPAMRO 7100 260-
SPRAVZ 6465- 154~
SPICDR {¥30- 63
SPENHY 400 44
SPEECF 200- 11
SPEDVP/G { + SPaHEK)
384,183 1405
SPEPBE (+ oprs)
594,540- 499
SPBKAFB (SPds R5TRA, 244111,
288LU opes) 45371 636
BPSPMT [+ oprgy
44252 495
SPIPRH 10244 148
Greges
WAIZCEISVA 42,084 572
WAMATISVY 7850- 102
Sygan 1024- 52
Romania
Y(4BSZ 2403 104
YOIAAQ 44.548- 346-
YOIRF 40,480. 275
YO4BEX 25,004 381
YOBUX 18.942- 334-
YOBEZ 17,181 248.
YOTBGA g9990- 154.
YORALR F092- 124,
FOEAGD 5544 288-
YORNY S340. 122
YOICFF 4880-  B2-
Yo4BQYV 7205 121-
Yo4oor 1397- 41
TORDDE UL
YasHETY L1 e It
YOBAKN 0,969- 205.
YO5GYG 23072 346
YOIOAA 22,112. 307-
YiIGCVA i184-  79-
YOSKAU IvOSs BAT, RE oprs)
121,688 761-
Yugesiavia
YUIKQ 191,232-1192-
YUzew 95.904- 636
Ylrez 76,300- 520.
YUTNZW 29,258- 274.
YULVEF 15,040- 219.

Luis, ZPSICY, used this fine s
842k from Paraguay.

- 33-D

41-0
390

37D
25D

590
2BG
&8

484
Bd.A
(-4
328
324

YU7PXT 177 468- 883 69-B
YU7SF 922382 578 56.B
YUIND 33,140 308 5B
YUTEN 3230 278 36-B
YUrMGU 31,388 250 368-B
YUTORQ Ax316- 151 36-8
YUTMHS 11,445. 251 158
YU 2992- 116 8¢
¥ 2B [YUZs LNI, LMF. RS-801,

RS-805 oprsl 447 430- 1589 10112
VU2AKL (4 opre} 18,092 315 3r.p
German Democratic Rapublic
Y2IVBIA 104,420 714- 544
AWM 33530- 351. 35.4
Ta5KD 26,009 338- 31-A
YOIXN/P Z4,716- 211 37-A
Y2RAFIA 18,228. 249 29-A
YB3YNIP 17,765, 222 554
YB5ZF 13,718- 126- 38-A
YRITG 13,662 1584 334
E6YF 11.742- 176. 24-A
VA2YG 11,275 177 254
TI1PA J856- 169- 184
Y2BGOHA S560- 106 20-A
YAINL 4192 . 17A
YIIVNiA A153.  BE- 2T.A
YasTA 3895 B7- 19-A
Y250Fa dred- 8. 14A
Y&2QON 382 98 12A
Y5410 e 71- 184
Y4zt 08 7O 13-4
Y3OL 1404 40« 13-4
Y31ME Bl 38 10.4
Y2653 362 12 BA
Y54PL 232,092 938 44.8
Y25FFia 92,046 TBI- 46-8
Y4TLN T2.912- 538 458
Y5854 72,354 T3 39B
YoM 28811 181, 4B
Y4AVA 20,335 229 35-B
YH3UNP 15,122 141. 34.B
rag0OA 16,472 253- 29-B
TaIYF 12,719- 167- 23-B
Y22HF 9930, 128 3B
Y21EA 8392 158 138
Yizua &340 153 B
YEIDGIA 7905 B7- 518
Y6rIL 5428 G5 BB
Y33VA 40 72 4B
Y ZIWDA 18- 39 1.8
¥33YA 1308 33- 128
Y23HN 1305 50- 9B
Y24XA B 14 5B
Y27HN e s T8
Yo4ZL - 18 88
¥R3A 300- 18- H.H
Y32ZF B 4 5B
Y4BXF 5. & 2B
Y37RE 2 2 1B
Y54TA 210,824 1035~ 7340
YesTI 9456. 116~ 24.C
Y44TN B3 13T 2BC
YEZWDIP JE60- 107 150
Yazavl 3570- 9B 150
Y4INK 2352- 44 14-C
TIIEL L+ Y26IL, Y3I3VL opts)

A, 7T 1115 90D
Y3220 (Y32e QT UG, WG oprs

106,328 757« 54.D
¥722G1 + Y83UG)

28,000 A72 45D
YH1Z0 (YHIR YO, ZC Y21 7548i0

37,354 354 3.0

ZONE 28

European RSFSR

UABLY H65,856- 1512- 1364
UAIRAR 447 844~ 1590- 354
UASLCH 149,300 989- 55-4

etup to scar

2

finish worldwide.
RW3DR 154,210« 743 704
RABLRW 123618 606 G6-A
RW3AL 109,007 593 61-A
UATQD 84,476. H09- 46.A
Ua3aGw 7BA00- 508~ BRA
RZIDM 57478 406 464
UA1QBE 53,500 322 50-A
Ua4FY 37,590- 296 42-A
UABWBF 29543 387 31A
RW2QA 29,295- 337 31-A
RZ3DZ 21,654 141 494
s34 16,975 258 25-h
RVEAF 13,824- 135. 35-A
HVEAR T4IB. 186, 214
UA4CDL 6807 97 22-A
UASCLY 1183 91- 7A
UZ3www 1B 47 TA
UW3AA 442,272 1503 96-K
RA4FA BOB10- 1392 078
RA1AQ 211,656+ 1056. 858
UABLAM 214,564 922 198
UAGEJF 186,763 1049 53-8
QKAAUAT 176,880 452 65D
UA4NZ 150,040 901. 558
Aazy 12780 73 508
URAG 126,825. 808 57-8
UASHDY 108585 644- 57-B
LIasLTI 91,960- 575 555
UAIQCM 70058 655 45-B
UA3DIG 62,366 352. 59-B
tIAZDL BLIS 531 43-B
[1A3DYS 58,360 504- 40-R
RAZRN 30,924 240 558
UABBPM 49,452 560 328
UAIPGZ 47870, 355 45-B
UA4LCL 42,783 402 5B
LIATAFF 41,220- 51Q- 30-B
UABREPL 36,720 207 36.B
LIABLAK 30,740 204- 36.B
UALANZ 9,568 312 2R
Rv4La 21,562- 313 32.8
UA4SSS ar0b5 326 95-B
LAXBEB 24,990- 175 46-B
UAIYAD 2378 336 278
UAIXDS 17,084 208 ¥1-B
UA4A0 t5.281- 115 378
LATAEM 11,344- 240. 16.B
UABBBH %14 3% 18
HABAP 4608 119 15-B
RAIDVC 4550, 156 13-B
UASLIG 4452 172 21-B
UA3SBY 3813- T M-B
UAICHH 168 e 168
RASVA 42 69 168
UASMED 016 100. 138
UAIGED 2434 180 148
UAIZET 2366 142 7B
Ua4CLT 1463- 118- 98
RASXA 1880-  76- 10-B
VATTAE 1600- 56 10-B
LA3PPS - 140- 5B
UAZTAM 4% P aE
UALCIF HHE- 240 4B
LIVEAGHF 225 19 5B
LIALNG 91,780 467 627G
UW1AE 53,676~ 586 42-G
UAJGAK 45,864- 378 39C
UAZTN 24,7 261 360
UWAIRR 17.080- 203- 280
uazzy 13000 174 26.G
UZICWM 1940 48 138
UASHE TS YRR
UZ3IDWR 58 60

984
UZ4FWO (UAda FCR, FDS, FEF, FER,

Paolo, [02U1Y, operated all moves from his

QTH for top spot in ltaly and a number-3

FZ, 148-4731 oprs)
1.572,669- 3078 1590

UZAAYR (UAJs 170481, 170528,
170-793, UD5-063-166 opry)
271.576-1162- 83-D
UZ3AXX (UA2s AQP, &QY, 17074,
T70-503, 170-521, RA3DUY oprs}
169,082-1003- 63-D
UZIAWP (UA3s AKR, 170-563, 170-56T
oRTS) i09,150- 883- 50-D
UZ4AXM {3 oprs) 53,361 733 53D
UZ3IPWJ (UA3s PGS, PNN oprs)
33,988 401 380
UZBLWM (AABLM,UAB-150.959 oprsi
13,720 130. 490
RZADWO AZ30Z, UAIDLS oprs}
2387- &1 110

Raliningradsk

UAZEG 12,360. 136 408
R2FAA (RAFA, RB5GD, RCEs AA,
AB. UAzs FF, FJ, FM, FZ,
LAANW, UG2AAR, UTSDL, UW3FH,
UYSHF opre 1 681,612-3977-137.0
LIZAFWN (UA2DC,UAR-125-902 oprs)
2855 101- 150

UZBLWA (UABS LR, LF, LW6s LZ,
MA, NV aprsi
1.106.428- 3405. 108-D
UZIDXW (3 oprs) 523,792 767 480
UZEAWS [RABATL, UAGs 101-657,
101441, UvEs ACM, AGY oprs)
HMA958.1277- &40

Hkraing

RBSAA Fo0.414- 1661 133-A
UBSES 558,005- 1745-107-4
UssNQ AD0BI6- 1239 S4-A
RBSIA 248.320.1098. H0-A
URSMLP 203,8%2- 920- 78-A
UYsTE 115.923- BB3- 51.A4
UBSIPY 27,824 257 4T-A
UBSKW 33,495 365 35-A
UBSITW 24, 215- 251 24-A
UBSGCR 19,620- 389 20.4
8B5QR 4801 B8 23A
UB4MF 2052 53 124
uassiFw 1398 109~ &4
RB7TGA 1.239,796- 2565. 145-8
RBSIZ A10,178- 1211 104-8
HBSDP 219,936 954. 133
AT4UP #04,136- 1071 688
uBslJa 133,168 B48- 589
LJBSLIE 111,210 743 558
UBSQGD 102,979- 705 53.B
UBAKZX 25,238, 57% S4B
UTHEH #5277 524- H3-B
UBAGBA 33,430 659 ha-B
RBSLM 82 565 595 49-B
UBSEF BEB,435- 580- 43-B
RESWA B4H90- 600- 420
RB5HB 0,307 437 41.B
UB5SFBY A56TE GT1 46-B
UTSUGO 44,462 305 438
UBSUHT 44,134, 49, 42.8
UBSFAN 43554 844- 34-B
UBSEEP 41,M60- 479. 328
UBSIAN 38522 410 348
ursupw 38.120- 293 43.B
UBECN 31,804 353 328
UBSLAL 24.637- 297 318
UB5IDS 27513 256 38R
L8sIHG 27.120- 354. 308
UBSUEG 24.500- 260- 258
UBSIPH 23.820- 258 0B
UBSUKH 16.320- 798 20-B
UBSLEE 14.976- 183- 25.8
UssyK 8454- 108. 21-B
UBSAFL BF4% 1713 1TE
URSVEG 6174- 122- 188
UBSELN 3016 217- 118
UBSIOD 4961- 207 118
UBSCGN 3718 w13
UBsrg 3432 227 168
UBEQDU 2124 84 9B
RB4IHR 20007 o 108
UBSXAM 041 55 13.B
RBSVAL G44- B4 4B
HBSIU 15 3 B
RBSFF 420.002-2236- 114-C
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RBSMF 427,937- 1342-101.C

UBSCE 258,886 BOO-104-C
UBSIRM 210,609 895 B83G
RBSEG 86,440- 379 4B-C
UBSKN 41,308 289- 48.C
1JB4JB T2 ThA- 360
UBSING 23,501 305 27C
UB4DWL 5800- 134 20-C
UT5AY 5166 118 18L
UBSVCK 133 13 36

UB3WA UBSs IFZ, 10K, IML,
RESs II, IKF oprs)
988,670-2851- 114D
UB4IXZ (RBSIL, UB5s ING, ITU aprs)
543,864- 1848 1020
UB4CWW (RESQW, UBSs B&J, QOU,
GV npre 380,072 1497- 88D
UBAMWA (UBSs MDA, MDD, MOJ oprs)
2358,720- 1228 910
UBSWZA [UBSs WBY, WCX, 065883 apra)
2148381217 78D
UBIMZL (HESMLB, UBSs MIF. MRN,
MRO, MTY oprsi
253,561-1136-
UBMWI (UB4IUK, LIBSS IQW,
AY34002 oprs}  212,190- 1172
UB4IWT (UBSs JKU, 067-2250,
0BP-2457 opra} 189,819 1191
UB4MZU RESMDE, UBSs MPD,
MSW oprs) 1/0,408. 623
UBMEYN (3 oprs) 180,284 1016
UBIHNXG (RESHE, UAR-085-10T,
 LIBE-0T1-73 oprs)
153,536 §70-
UB4AWW (3 oprs)

D

8.0

145,620 8O
UBAIXQ IRB4IUM, UB5SWZ oprs
85632 G645 49D

UBAWWE (UBSa WAE, WA, WDD oprs}
M136 5re daD

UTAUWE (UT5s UGU, LTI, 188.158 oprs)
44,774 540 41D

[S100]

UBAVWA (3 oprs)
56,760 425 430
14B4SWM {UBSs SBE, SBN, SBZ oprs|
28574 333 33D
UB4FWE (UB53 FBY, BZ, FEF opral
2298 231- 41D
UBAWYA (3 oprs)

6822 134 18D

Bysiorussia
UC2AFZ 49,530 479 304
UC2ACT 6,048 368 H0A
LCRCAM B417- 1BD- 18-4
{IC2BA 2352 35 15-A
UG20B8 5%.312- 4B6- 44.B
UCIWD 32,508 01 44B
LICZWBM B734. &% I6E
UGZOM 5040 86 158
BC2WAQ 1795 @4 7B
RO2AF G2,0%6. 383- 626
uz2ioc o282 215 10
UGTAWW {UG2s ACR, AGZ, CFG aprs)

4354311873 d7-p
UGTAWA 13 oprs)

§2.418- 483 42.0
Azetbaitan
UDEDKW AE 208 452 2B
LDEDA 24,525 151 45-C
Qeorgia
UFGEFF 3885501172 95-A
UFBFEH dodae 147 1B.G
Armenla
UGEEDS 487 134 21A
UGEAG 2145- B7- 1%B
UGTGWE (3 oprs)

229.501-1121. 47D
UGTGWA (3 opra)

26 375 Add- 15D
Moldavia
UDS0ER 830 34 BA
UDSADA BT, Ad4- 514 438
UO500 34,200- 327 408
UQS0LW 472 42 4B
UQ4OWQ (3 oprs)

5828 153 14D

Lithuania
LIP2NK 544,899 1625 111-A
UP2BR 294 669- 1207 87-A
UP2BIC 99,504 882 53-A
UBIBN 174,855. 923 658
UP2BEN 91,190 565 55-B
up2pCW 54378 586 38-B
uPz88 25,750 324 288
upzeLY 5127 183 12.B
UPZBPD 2702 §711- 7B
LIPRENL 2625 86 5B
Lp2ay 3, 992- 353 380

upzP 36 40
umazz {UPZs BIG, BIL. alx. PAS opra)
1.967,312. 2743 146D
UP1BZG {AP2s BA, BGK, BIH, BT, BP,
UP2s BFN, BJIK, BNC, BNQ, BNV,
B8, BMQ, BW, OU, UPis BO,
B4, B oprsy  §50,858.2206-148-D
UPTBZA {UP2s BIM, OX, 0138-1893,
U3R-1730,038- 1732, 0381734 oprs|
618,000- 2086-100-D

UPZBBF [oprs) 141,561- 900- 63-D

IP1BYQ [RP2BIP, UP2s BPK, BPU oprs)
20,727 495 1D

UP1BXB (RP2s BHY, BIT oprsj

15,825 218 250
Latvia
UQ2G0 533,816 1611-106-A
UQEM 379 495- 1430: £9-A
UQ2GLW 73,584 281. 32-A
UCaGIV 0528 275 1658
UQ2GEG 8- 278 15B
UG 04g- 163 BB

umsww {LQ2s 03783, 037-115 ppra)

551,490 1099 B7-D
UQIGXT (2 oprs) 55880 470- 44D
UQIGWE (3 cprs) 35,010 408 30D
UGIGXF [UQ2s 037436, 031437 aprs)

ZONE 31
Asiatic RSFSR
UAGPP THOB10- 574 T0-B
LASYX 455,258 1201 93-G
UASYP 339,525 1037 750
Knzakhstan
ULBFWA {ALYs FFF, FEQ,
{L7-027-321 oprs}

50,496 365 32D
Kirghtzla
UMBMM 401,803 1138- BI-A
UMBMO 162,847 1008 72A
UMBMAH 97,020- 408 B&B
UmMBmMu 15,280 212 20
UMSOWG (2 oprs)

84,700 580 B0
ZONE 32
Aslatic HSFSR
UABSAL 585,901- 1395 101-A
LagsR 105,615. 557 44-B
UABRL 55,200- 438- 43B
UABAEL 85,344 564- £2.B
UABSLE 41,814- 454- 25B
UZBAWE (UABs AFGQ, 103-235,

103207, 103-347, 103712,

588084- 1576 G4-D

UB4UWNIUAST (RB5SUC, UBSs UER,
UIG, UL, UIZ aprs}

103729 oprs)

95,440 566 450

924 - 110
Estonlz
RRZRA 682 14 1A
UR2FU 549,770 470 43-B
RRZRW 32498 445 23B
URZRND 1618 45 328
LAZRM 5260- 136 15-B
LJR2RZ 3626- 71- 14.B
RARA2RM 4503 79 180
LRTAWX {(UR2s RNA, RRJ, 0B3-165 aprs)
2083 W 130
ZONE 30
European RSFSR
UASWBG 126,048 To4 S0-A
DA4WRY 59558 609 20-B
UA4WEY 23,100- 350- 22-B

UZ4PZZ {UAds PMW, 094.1069,
004-1066 opre) 405,408 1173 96D

UZ4HWS {UAds M5V, HUG, 1331874,
1331995 oprs) 405,326~ 1526, 820

Aslatic RSFSR

LIASWEE 407,524+ 1366, &8-A
HWSAML 133,308- 255 44-A
LLAGFKW 71,838 407 39-A
UAZSG 67,452 354- £2-p
RAGFA 45,043 307- 31-A
UASCEO 27,23% 215 29A
UASSA 636,273 1423- 99-B
Lvaww 218,040 B54- 60-B
UWasw 202,230 B27- 54-B
UAGSF 157,795 699 55-B
UASAGY 1426504- 729 44-B
UAGALE 111,769 519 4%B
LAZAIA 75,606 458 388
LASWKC 72,694 429 8B
UASLDY 53,440- 410- 328
HAGAKS 32,160 365 0B
UASFG 23,938 286 ¥28
UASAL 5130- 6 198
UAQMER, 520 28 108
UASFFE 330 15 68
UVOFM 262,197, 152- A1G
UAgCE 28,840 307 00
LIV9FR 175N 06 1845

UZOFWR [UARs FAL, FAR, FM,
140-142, Uvs FB, FJ opr)
1,001,110- 1961- 118-D
UZacWW (UASs GO, CIR, COT,
GPB, ex-UA1TAC oprs}
33,317 1739- 1190
LLZOWWH (6 oprs)
273,465 1014- 580
UZOAWH (UADS AGA, AE, 165-1458 opry)
216.486. 883 54D
UZ9AXE (UAGs ANI, A.OV 165-942 opra)
204,408 921- 51-D
LIZACYP (UASs CKF, CON, CUA oprs)
62316 404 36D

ZONE 33

Asiatlc RSFSR

RAQID 40,464 145 48-B
ZONE 34

Astatic RSFSR

UADLGZ 227,892- T76- B4-A
UwoLo 149,240- B4G. B5-A
UwWacw 4170 41 J0-A
uaaLl B64,251- 312 598
UABCFF 45,080. 281 4B
UARGGHN 40,410- 264 453
UABALT 25,793 276- 418
UABFFLU T0E0- 115 B
LABIBB 4460 €5 206
UWECM 3184, o6 168
UAQFER 12,409 119 29C

UZALWO [UARs LD, L¥, LS, LGK, NL,

10765, UWAs LT, MF oprs)
582,579 1526- 196D
244,866 965 T4-D

LZELWX {3 apra}

Turkmenlistan
UHBEA 1,152,014. 1956- 131-A
Uzheklstan
UIaoAA 40410 317 0B
IgBwi 30,473 228 N.B
UIRZAA 104,499- 492, 51.¢
UISBWF (RIBBQ, Ulds 053-243,
053248 opra 184,760 755 BU-D
Tadzhikistan
Usadwi {RIBJOT, LIJBs 040-214,
049233 opss) 41,320 307 38.0
Kazakhstan
ULICW 508,176 1229 958
ULYBY 374,813-1043 778
ULTEX 308,502-1054. 638
ULTCAT i3 B4 121 218
ULTLEZ 148,326- 574 539G
RLBPYL (RL7PAV, BLEs PA, PY,
UL7s PAE, PAZ, PCZ, PHO,
023-156.023-500 oprs)
1,527 864- 2336-156-0
ULBLWA (RL7LCT, LL7s 026577,
026567 oprs)  178,552- BSG- 44D
KlrghlZia
UMBMBA 57,352 3H- 23R

ZONE 35

Asintlc RSFSR

LHagzib iB4)- 28 200
ZONE 26

Madalra [slands

CT3ET 2B30- SR 100G
Canary Islands

EASBIE 67,420. 202- 558
EASTE B335 36- 160
ZONE 37

Partugal

oz 12,159~ 125 290
Spaln

EA1CIM 239,040 856 A
EA2GR 15,420- 166- J0-A
EAJDXO 7RS40 542 44.B
EG582F 6048¢ 551- 4B
EATFPG 55306 J62- 43.B
FAIBOW 33810- 317- 20-B
EAIFKS 13.414- 212 18B
EAJCPI ag32- 112. 248
EATAZA 1385 28, 15-B
EA1DQD 01 8- 58
EA4HD 611,024 268 61-G
EASAP 18,876 170 353G
EASELM 12,183 109 3G
EASDLX 6885 123 17.C
EASFAG 2354 0 NG
EATCDN 1482- 40 110
EATAHA 1108 54 740G
EA2SN 520- 13 BC
Balearic Islands

EREGP 12,168~ 163 F4-A
ELBVQ 281,801 1283 &7-C
EAESK 19,887- 287 21-C
ZONE 39

Igranl

4XBNM 40016- 228- 28-A

4X6IF 46,685 269 238
ZONE 44
Korea
HLOK. 197568 1018 634
HLYTX 117,970 724- 4T-A
HLILW 40,862, 458 27-A
HLIXP 96,018 279 368
HLATW 92,438, H63- W0
HLSFAL 41009 628 250
HLBU 7200 266 GG
HLRJ (HL1AYE apn

4164 364 4.0
HL1AGE 3400 292 4
Hong Kang
KEKGIVEE G74.082- 1623- 114-A
ZONE 45
Japan

JATYWX (JAB-9330 apr)
1,035,900 1594- 150-A

JABBIE 135,980 472 HI-A
JASRPY 120843 382 194
SRIZTT 192,752 447 T2A
JHBJYV 10375 169 7oA
JHBNVX HASD. 249 BO-A
JETBIZ 61,405 408 38A
SATNVF 4740 3% ATA
JALESR 40,655 206 HBk
JaBL 31428 190- S4A
JARBMS 1 16,169 25% 3BA
JAZEY 8,163 190 51A
JHIXGN 16,200, B S0-A
JAZSAPH 1,040 87 324
JKTRJQ 8200 104 ZHA
JRASAW 6026 60 23A
JE2OHO 4556 61 1A
JHAXUP 26 A& 1HA
JLIEIO a0 2% SUA
JNIENKD 511 W A
JATDLE 03,784 772-104.8
JAIYAR PH7,060- 7S0- 928
JEGMOIW L0628 648 GF-B
JAIZLO 173,642 622 14.B
JTHTWKG 150417 507~ 818
JAIGTF 53.270- 207 7GR
JRINKA 50064 258 SAE
JATBNW W& 250- 8B
JAIDFQ 22.080- 134 40.B
JAZNYA 4505 9% 458
JABEID 7182 102. 248
JANIGP 772 60- 368
SFINZW SN 47 #3E
JAIARM 5060. BT B
JHIMTRA 4554 510 BB
JRAISK 3576 51 248
JAY weg 23 128
JESTMH 3 B 4B
JAZKPY s % 6B
A1zHZH 175 % YH
JHTLAS ZRT100- 761 61C
JHIDPB A0248. 274 3G
JAZENN - 171 AFC
LI2GKA 7276 30 12
JAZBEY BIO0- 75 I
JAVHI GME 0. 280
SAMAD W\ BB 14D
SHALUT 04 62 160
JOTITMU 1410 53 100
JLIWSL B0 340G
JLIMWI 53 46 10
JRIAAT T4 33 TC
JJ2ZFIM 043 1 6C
JABPIF 80 ¥4 4C
JE4PNH B & 4G
JOTMGE 48 & 4G
JESWWR 48 & 20
JEBNPA W B 3G
JRBEHA 0 s G

JAZYBF (JASUXW, JESMAS, JEGHXI,
JEALZG, JHOGRM, JA4AGT opr|
084 560 1623 155-D
JATYAD (JAIUFS, JGBAFD, JHSs GHM,
MM, JHTUCG, JHEXTP, JAIAMJ,
JP1DMX, JREJOE, JS1PAQ opre)
#453,488 714, 520
JARYKA (SI1BTC, JEAYM, JFRUTL,
JG2a MTGC, VT JAIOET, JIiXA,
JIZNJF. JR2GMC oprs)
196,456 589 88D
JATYCO (IN1LIG, JRTMZG opr}
O7.083. 442- K40
SATYFE (JHEQNT, JN1RON,

JRZTJILU oprsi 45,838 250- 43-0
ZONE 46
Gulnea-Blssau
JEWAD 360 1 8
vory Cosst
TU4BR 808,918 1972 834
Nigeria
JGIFVZSNE 17,556 172- G

ZONE 50

Phillppinas

WATLUUIDU2 226,335 707 B5-A

WATCQEIDVZ 172320- 757 46C

DvITV HE2 166 9C

ZONE 54

Indaresla

YCABLO 17,771 282 138

¥Be208 {YCUHD, YDEs EEF, GMZ,
#SL oprs) 9a7s. Al 26D

Wiea! Malaysia

YM2RT 138,379 515 714

ZONE 55

Australia

VIK2DSE/4 13,730 204. 42-A

VI4XA &4.1.50— e 518

VRATT 18,737 174- 218

ZONE 58

Australin

VHeAJ 55205 45 4TE

VKEDU 47,183 357- 218

VHEIR 143,185 585 560

ZONE 59

Australia

VE2APK 224,738 M2 BIR

VizBaL 33,976 145 28B

VKSAGX 268,338 168 2B

FONE &0

How Zealand

FAREN"4 20,034 101 428

ZONE 61

Hawsii

KMEGP 19,180- 123- 38-A

KHEWT 34,110 153- 458

KHESP 19.480- 200 20-B

KHESC 4016 A0 168

HKHEDW 261,225 1008 580

WIDTLIKKG 161,068 635 47.C

AHGER 11,200 {14 &3C

ZONE 64

tGuam

AHZU 1049 141 518

KRETAWIKH2 (+ NYEMIKH2)
167,238 &9y 48D

ZONE 72

Antarclica

LUBUCIZ a3 2. 328

Checklogs

CT1AVA, DFSWN, HABLKK, JABFYM,
NAUM, KSRVK, KEFM, KDEGO,

KUTY, LATHCA, LAZOM, LAIBX,
LABCE, LZ1KKZ, LZZEEMMM, LE2KSO,
L2230, OHILE, TK1AR, OK1US,
ONSCW, OZIFGS, GZINF, OZZATH,
(Z4RS, DISPA_PAZAIR, PAICWRA,
PAIDDK, PABUV, PY10L, FY2ZWR,
SMEGOR, SMECLL, SMECQI, SMTIKWE,
SP1DMD, SP2ULU, SP3BYZ, SPACDQ,
SPAJHY, SPAEEZ, SPAJWR, SPSCUG,
SPEKISC, SPAJPA, SPOMQE,
¥7-EA-10884/043, Y21DC, Y21UD,
Y22EQ4A, V221D, YRZFIA, Y23BF,
Y2300, Y24EA, Y24RLIAY25TG, Y2040,
YEEML, YAITA, Y5401, Y5520,

Y75YL, YOSADW, YU7BCF, UA1ZO,
UW1PA, RAJAR, AAJADPD, UAIAGE,
11A3DLD, UASDNY, UADEM, UA3DAS,
UAZDTT, UABPS, UA4ABL, UVSDN,
UASHLD, UAINSD, UALYZ, UABEFI,
UAGHAK, UABJY, UASLLW, UABYW,
LIWBHF, UWEDE, LIZBEWA, UZBHXK,
UAJGH, UAIMBY, UAQQBT, UABWYL,
1IVSGP. LIWSGQA, UZOGWY. UAGFOX,
UASKAB, UABQEZ, UARZC, RTSUD,
UBADWA, US4EXEZ, UBSHWE, UB4JXM,
UB4ME, UB4TWL, UBAGEY, UBSEES,
UBSFDM, UBSHSF, UBSHKM, UBSKDD,
URSWFG, UBSIFX, UTSUDI, UYSGG,
UG2LAR, UC2188-101, UJBI, UJJ
UMBMY i




Contest Corral

Conducted By Billy Lunt, KR1R
Assistant Contest Manager, ARRL

FEBRUARY

Jan 25-Feh 2
ARRL Novice Roundup, Jan QST, p 93.

1

AGCW-DL Handasten Party (Straight Key Party), Jan
QST p 93, .

1-2

New Hampshire QSO Party, Jan QST, p 95,

RSGE 7 MHz Coutest, Jan QST, p 95.

North Carolina QSO Party, sponsored by the
Alamance ARC from 1400Z Feb 1 until 0500Z Feb 2.
Phone and CW. Work stations once per band and
mode, Work mobiiles again as they change counties, Ex-
change RS(T) and ARRL section (county for NC sta-
tions). Count one point per phone (SO, two points per
CW QS0 NC stations multiply by tatal NC counties
and ARRL Sections worked. Others multiply by total
NC counties worked. NC mobiles add 500 poiats for
cach county outside their home county in which they
make 15 QS0s. Awards. Mail logs by March | to NC
Q50 Party, ¢/0 K4EG, PO Bos 3064, Burlington, NC
27215, i

Yermont Q50 Party, sponsored hy the Central VT
ARC, from 0000Z Feb 1 until 2400Z Feb 2. Phone, CW
and RTTY. Work stations once per band and mode
(may be worked on all modes). Exchange RS(T) and
state/province/country (RS(T) and county for VT sta-
tions) Score 1 paint per phone QSO and 5§ points per
CW or RTTY QS0 Multiply by number of VT coun-
ties. VT’ stations multiply by aumber of VI counties,
states, provinces and countries, Add 20 points for
working W1BD, Suggested frequencies: phone—3.910
7.230 14.260 14.320 21.360 28,570 50.110 144,200,
CW—3,540 3,720 7.040 7.120 14.040 21.040 21.140
28,040; RTTY—3.620 and %0 kHz from lower edge of
nther bands. Send logs (SASE for results) by March
1 ta 1, Loverin, WAIPDN, 50 Liberty St, Montpelier,
VT 05602,

2

Morth American Sprint, Jan 5T, p 95,

Winter Fireside Sprint, sponsored by the QRP AR(CT
from 2000Z-2400Z Feb 2. SSB only. Work statigns
ance per band. Exchange RS, state/province/country
and pawer output {(QRP ARCI number for members).
Score 5 points per member QSO and 2 points per non-
member Q50. Multiply by state/province/countries per
band., Bonus multipliers: 8-10 W <2, 68 W x4,
4-6 W x 6, 2.4 W %8, less than 2 W x 10 (More than
10 W checklogs); battery or natural power x 1.5; single
element nonrotatable antenna x 1.5 {if last two both
apply X 2.5 once instead of » 1.5 twice). Bonus points:
work all 10 US Call Areas add 200 points; work 3
Canada provinces add 200 points; work § non-
US/Canada conntries add 200 points, Suggested fre-
quencies: 1810 3.985 7.285 14.285 21,285 28,885
50.385. Separate logs per band. Awards, Send logs
{SASE for resulis} to Eugene Smith, KASNLY, PO Box
55010, Little Roek, AR 72225,

4

West Coast Qualifying Run, [0-315 WPM, at
0300Z Feb 5 {9 PM PST Feb 4). W60OWP prime,
W6ZRY alternate. Frequencies are approximately
3.590/7.090 MHz, Underline one rninute of the highest
speed you copied, certify that your copy was made
without aid and send to ARRL for grading. Please in-
ciude your full name, call sign (if any) and complete
mailing address. A large SASE will belp expedite your
award or endorsement.

7

WIAW Qualifying Run, 10-40 WEM, at 0300Z
Feb 8 (10 PM EST Feb 7). Transmitted simultaneous-
Iv on 1.818 3,58 7.08 14.07 21,08 28.08 50.08 147,55
MHz. See Feb 4 listing for more details.

8-9

YL-OM Contest, phone, Jan QST, p 93,
YL-1S5B QSO PARTY, phone, Jan QST, p 9.
PACC Contest, Jan QST, p 96,

9
North American Sprint, phone, Jan OST, p 96.

15-16

ARRL International DX Contest, CW, Dec
QST, p 93,

19

WIAW Qualifying Ruan, 1035 WPM at 21002
{4 PM EST) Feb 19, See Feb 7 listing for more details.
21-23

CQ World Wide 160-Meter Contest, phone, Jan QS7T,
p9s.

22

RTTY World Championship Contest, sponsored by
The RTTY Journal and 73 Magazine, from 00002 vntil
2400Z Feb 22. Single aps work 16 hours max, and off-
times must be at least 30 minutes long and noted in the
log. Multiops may use ail 24 hours. Work stations once
per band; no crossmode QSOs. Single and
multioperator, single transmitter only. Single band and
all band {10-80 m). W/VE stations send signal report
and state, province or territory. Others (including
KH6/KL7) send signal report and serial number, Count
5 points per W/VE QSO, 10 points per DX QSC.

WI1AW Schedule

October 27, 1985—April 27, 1986

MTWThFSSn = Days of Week

Dy = Daily

W1AW code practice and bulletin transmissions ars sent on the following schedule:

UTC Slow Code Practice
Fast Code Practice
CW Bulletins
Teleprinter Bulletins
Voice Bulletins
Slow Code Practice
Fast Code Practice
GW Bultetins
Teleprinter Bulleting
Voice Bulletins

C8T Slow Code Practice
Fast Code Practice
CW Bulleting
Teleprinter Bulletins
Voice Bulletins

MST Slow Code Practice
Fast Code Practice
CW Butletins
Teleprinter Bulletins
Yoice Bulletins

Slow Code Practice
Fast Code Practice
CW Bulletins
Teleprinter Bulleting
Voice Bulletins

Dy: 0230, 0530
EST

PST

MWF: 0300, 1400; TThS: 0000; TThESn: 2100; Sn: 0300
MWEF: 0000, 2100; TTh: 0300, 1400; S: 0300; Sn: G000
Dy: 0100, 0400, 2200; MTWThF: 1500

Dy: 0200, 0500, 2300; MTWThF: 1600

MWF: 9 AM, 7 PM; TThSSn: 4 PM, 10 PM
MWF: 4 PM, 10 PM; TTh: 9 AM; TThSSn: 7 PM
Dy: 5 PM, 8 PM, 11 PM; MTWThF: 10 AM

Dy: 6 PM, 9 PM, 12 PM; MTWThF: 11 AM

Dy: 930 PM, 12:30 AM

MWF: 8 AM, 6 PM; TThSSn: 3 PM, 9 PM
MWF: 3 PM, 9 PM; TTh: 8 AM; TThSSn: 6 PM
Dy: 4 PM, 7 PM, 10 PM; MTWThF; § AM

Dy: 5 PM, 8 PM, 11 PM; MTWThF: 10 AM

Dy: 8:30 PM, 11:30 PM

MWE: 7 AM, 5 PM; TThSSn: 2 PM, 8 PM
MWF: 2 PM, 8 PM; TTh: 7 AM; TThSSn: 5 PM
Dy: 3 PM, 6 PM, 9 PM; MTWThF: B AM

Dy: 4 PM, ¥ PM, 10 PM; MTWTHF: 9 AM

Dy: 7:30 PM, 10:30 PM

MWE: & AM, 4 PM; TThSSn: 1 PM, 7 PM
MWF: 1 PM, 7 PM; TTh: 6 AM; TThSSn: 4 PM
Dy: 2 PM, 5 PM, 8 PM; MTWThF: 7 AM

Dy: 3 PM, 6 PM, 8 PM; MTWThF: 8 AM

Dy: 6:30 PM, 9:30 PM

Code practice, Quaiifying Run and CW bulletin frequencies: 1.818, 3.68, 7.08, 14.07, 21,08, 28.08, 50.08,

147.565 MHz.

Teleprinter bullstin frequencies: 3.625, 7.095, 14005, 21.095, 28.095, 147 555 MHz.

Vuoice bulletin frequencies: 1.89, 3.99, 7.29, 14.29, 21.39, 2B.59, 50.19, 147,555 MHz.

On Manday, Wednesday and Friday, 1400 through 2200 UTC, transmissions are beamed to Europe
on 14, 21 and 28 MHz; on Wednesday at 2300 UTG they are beamed south.

Slow code practice is at 5§, 7', 10, 13 and 15 WPM.

Fast code practice is at 35, 30, 25, 20, 15, 13 and 10 WPM.
Code practice texts are from Q8T, and the source of sach practice is given at the beginning of each

practice and at the beginning of alternate speeds. For

example, “Text is from July 1985 QST, pages 9

and 76,” indicates that the main text is from the article on page 9 and the mixed numberlletier groups
at the end of each speed are from the contest scares on page 76

On Fridays, UTC, a DX bulletin replaces the regular bulletin transmissions.

On Wednesdays at 2330 UTG, an [ARU Region 2 bulletin im English and Spanish on 45.45-baud Baudot
is sent on tha regular teleprinter frequencies, beamed to Gentral and South America. The 2300 UTC
Teleprinter Bulletln transmission is also beamed south on Wednesdays.

On alternate Saturdays at 2330 UTG, Kaplerlan Elements for active amateur satellites will be sent on
45.45 baud Baudot on the regular teleprinter frequencies. The next date for transmission witl be given

in regular satellite bulletins.

WIAW bulletins are sent on OSCAR 10, Mode B, when the satellite is withln range. Look for CW

on 145.840 MHz and SSB on 145.952 MHz.

Teleprintar bulletins are 45.45-baud Baudot, 110-baud ASCI| and 100-haud 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 times, AMTOR is sent only as time parmity.

CW bulieting are sent at 18 WPM.

W1AW is open for visitors Monday through Friday from 8 AM to 1 AM EST and on Saturday and Sunday
from 3:30 PM to 1 AM EST. If you desire to operate W1AW, be surs to bring a copy of your license with
you. W1AW s available for operation by visitors between T and 4 PM Monday through Friday.

I a communications emergency, monitor WAAW for special bulletins as follows: voice on the hour,
teleprinter at 15 minutes past the hour, and CW on the half hour,

WIAW will be closed on February 17 and March 28,

HEET)

Febmaary 1886 /9




Multiply by total states/provinces/vountries worked
per band. (MD and DC count as one multiplier). Use
official entry forms, Separate logs by band. Awards.
Mail entrres by March 22 to RTTY World Champion-
skip, v/o Fhe RITY Jowrnal, 1155 Arden Dr,
Encinitas, CA 52024.

22-23

Alabama QSO Party, Jan Q5T p 96.

YL-OM Contest, CW, Jan ST, p 95.

REF French Contest, phone, Jan QST, p 95.
RSGB 7 MHz Contest, CW, Jan QST. p Y5,

MARCH

i-2

ARRL International DX Contest, phone, Dec
QST, p 3.

3

West Coast Qualifying Run, 10-35 WPM at
S00Z Mar 6 {9 PM PST Mar 5). See Feb 4 listing for
more details,

8
WI1AW Qualifying Run, 10-35 WPM, at 03002

Mar 9 (10 PM EST Mar 8). See Feb 4 listing for morz
details.

810

Virginia State QSO Party, sponsored by the Sterling
Park ARC from 1800Z Mar 8 until 020007 Mar 10, Ex-
change QSO number beginning with 001 and QTH
{vounty for VA stations: state, province or DX coun-
try for others}. Score one paint per phone QS0 two
points per CW, RTTY aad S5TV QS0s. No crossmaode
Q30s. VA stations multiply QSO poinis total by the
sum of states, Canadian pravinces, DX countries and
VA counties worked, Others multiply total QSO points
by number of VA counties worked, Work the same sta-
tion, on each band and mode for QSO credit. VA sta-
tions may contact in-state stations for both QS0 and
multiplier credit. Mobile stations may be worked in
sach county they operate for both QSO and multiplier
credit. County-line stations count for only one QS0,
CW frequencies are 60 kHz up from the low end of
10-80 meters, anywhere on 160 meters and Novice
bands. Phone frequencies are 3,930 7,230 14,283 21.375
28.575, and anywhere tai [60 meters except DX win-
dows, Other modes in usual frequencies. Follow ARRL
Standard Contest logging guidelines. Mail Iogs by April
| to Virginia QSO Party, c/o Barry Pybas, KW4I,
313 W Derby Ave, Sterling Park, VA 22170,

9-10

Wisconsin ()5 Party, sponsored by the West Allis
RAL, from 18007 Mar 9 until 0F0OZ Mar 10, CW and

phone. Work stations once per band and mode. Work
maobiles again as they change county. No repeater
Q80s. Exchange signal report and QTH (county tor
W1 stations; state, province oy country for others). Sug-
gested trequencies: CW——3.550 2,725 T.050 7.128
14,050 21.150; phone—3.890 7.299 14,200, Count 1
peint per phone QSO, 2 points per CW QS0O. WI sta-
tions multiply by total WI counties, states and
provinces worked. Others multiply by total W1 counties
worked (max 72), WI mobiles may add 500 pownts to
their score for each county outside of their home county
that they make 15 Q8Os from. Mail logs by Apr 15 (in-
clude large SASE for results) to WARAC, PO Box
1072, Milwaukee, W1 53201.

15-16

Y1-IS5B QSO Party, CW.
Bermuda Contest

Towa QS0 Party

20

WIAW Qnuzlifying Run, 10-35 WPM.
22-24

BARTG Spring RTTY Contest

29-30

CQ World Wide Prefix Contest, phons. L1

Special Events

Conducted By Billy Lunt, KR1R
Assistant Contest Manager, ARRL

Wrightwood, California: WBEFNI will opetate from
the jet Propulsion Laboratory’s Table Moumtamm
(ybservatory during the months of February and March
to commemorate astronomical observations of Halley's
Comet, Frequencies and times: CW—7.120 at
M4A0ZL-08007; phone—7.228 and -7.249 at
G400Z-1000Z. Certificate and Halley’s Comet photo tor
Ne. 10 SASE ar 5 IRCs via PQ Box 576, Wrightwood,
CA 92397,

Johnson City, Tennessee: The Johnson City, East
Tennessee State and Carter County ARCs will operate
W4ABR Feb 1-2 in celebhration of Homecoming '86.
Ciperation will be in the lower portions of all bands and
Novice bands as conditions permit. Send SASE to
W4ABR, PO Box 3682 CRS, Johnson City, TN-37602.
Mayshall Istands: The Kwajalein ARC will operate
KX6BU from 0600Z Feb 1 untl 0600Z Feb 10
to commemorate the 42ad anmiversary of the Battle
of Kwajalein aad Roi-Mamur. Frequencies:
SSB— 14,250 21350 28 550; CW—7.025 14.050 28.030.
Q3L and Certificate via KX6BU, Box 444, APO

Sayn Francisco 96555-0008.

Punxsolawney, Pennsylvania: The Punxsutawney ARC
will operate KAZCUY on Feb 2 starting at 1400Z to
commemorate CGroundhog Day, Suggested frequencies
are 3,950 and 7.230. Colorful certificate for SASE to
PARC, RD 5, Box 14, HBrookvitle, PA 13825,

Lancaster, Ohio: The Lancaster and Fairfield Co ARC
will operate KRQLK from 13¢0Z Feb & until 0100Z
Feb 9 to honor the la6th birthday of Civil War
General William T. Skerman. Suggested frequencies;
CW-—3,720 7.120 21.120; phone—3.875 7.275 14,275
21,375, Q51 via Lancaster and Fairfield Co ARC, Box
3, Lancaster, OH 43130,

Taylor, Arizona: The Kachina ARC will aperate
WATGWG from 15002-2300Z on Feb 14 10 ¢om-
memorate the anniversary of Arizona and Valentine’s
Day. Operation will be in the 40 and 20 General phone
and CW bands and Novice bands. QSL via Kachina
ARC, WATGWG, PO Box 781, Taylor, A2 85939,

George, Washington: W7WMO/7 will operate during
George Washington's birthday party 18007-2400F
Feb 17. Suggested frequencies: 3.950 7.250 14,293

Strays

LET'S REMEMBER HERTZ

[71 1986 is the centennial vear of Heinrich Hertz’s
ploneer experiments in ¢lectromagnetic waves.
it was in November/December 1886, when he
was a professor at the Technical University of
Karlsruhe, Germany, that Hertz first watched the
discharging of a Leiden jar (nothing else than
a large capacitor) through a spark gap, which
was in the center of a 3-meter-fong capper wire.
He realized that in a similar wire with a gap 2
meters apart, small sparks were also generated
without any physical connection between the two
wire-gap systems. These were the first transmit-
ter and receiver of electromagnetic waves.
Only a few months later, Hertz found the
wavelength of the oscillations (8 meters), their
velocity in free space, the influence of resonance,
nodes of zero electric effects on the wires, the
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rectilinear propagation of the waves and their
reflection from metal surfaces. Performed in the
largest auditorinm available, he experimented
with wavelengths down to Y2 meter,

Thus, Heinrich Hertz laid down the
fundamentals of all varieties of modern-day
communications, including Amateur Radio. But
he didn’t live long enough to see the results of
his work; he died January 1, 1894.—Dr. Wolff
Parmentier, DJSJH

OST congratulates. . .

[J Dana Atfchley, Jr, WICF, of Lincoln,
Massachusetts, on receiving The Radio Club of
America’s Sarnoff Citation for significant con-
tributions to the advancement of clectronic
communications.

21,425 28,600, Ceriificate for 9- x 12-in SASE via
Bugene Bye, WIWMO, 18 ] St NE, Ephrata, WA
DRR23.

Brooksville, Florida: The Clover Leaf ARC will operate
WH4IIOQ 1500Z-2100Z Feb 22 to commemorate the
145th anniversary of Brooksvitle, the Hernando County
seat. Operation will be CW-—14.063; phone—14,263;
FM—146.715/.115. Certificate via Clover Leaf ARC,
900-2032 US 41 N, Brooksville, FL 33512,

Wales: The Saint David’s Day special-event station,
GB25DD, will operate 0000Z-2400Z Mar 1 to celebrate
the National Day of Wales, Operation will be on ail
bands. QSL via R. R, Jones, GW4HOQ, Bryn-Ynys,
13 Strawberry Place, Morriston, Swansea, West Glam
BAS TAG, Wales.

San Antonio, Texas: 'I'o commemorate the Battle of
the Alamo and the Texas Sesquicentennial a special-
event statlon will operate from the Alamo Mar I-2.
Ciperation will be on 7.235 and 14.280. QSL via Barry
Brewer, WASDTK, PO Box 65, Randolph AFB, TX
78148, [T

Mini Directory

As aconvenience to our readers, here s a list

of items of particular interast and when they

most recently appeared in OS7T.

Advisary Committee
Members

Affiliated-Club
Goordinators

ARRL Operating Evenis
and Conventions, 1986 Jan 1986, p 61

Sep 1965, p 60
May 1985, p 71

Club Contest Rules Jan 1986, p 84
FrequencyiMode

Allocations Jan 1986, p 62
License Renewal

Information Jan 1986, p 62

MARS Irformation
QSL Bureaus

Jut 1985, p 46

Inceming Dec 1985, p 73

Qutgoing Sep 1985, p 63
Volunteer-Examiner

Information This 1ssue, pp 77
a02-MHz interim Band

Ptan Jan 1986, p 74



Section NeWS Administered by Steven Ewald, WA4CMS
The ARRL Field Organization Forum

CANADA available. A speady recovery ig extended to VESAAl who  ODC: WAZHEB. ATGs: N2ZBOT and K2JF. [t laoks like folks
underwent heart surﬁsn{.A ES membership s now over i our section are conducting a packet radlo awareness
ALBERTA: SM, Bill Gillespie, VEBABC—AISM: VEGAMM.  the 100 mark, Thanks te SEC VESCU and 'EC V! , campaign. Eveary time | dowhload the NJ list of active
SEG: Hoy Ellis, VEGXC. STM/INM/DEC: VEBABC. Month. VEBFF, VESHG and VESWM for thelr etiorts. The Regina  packet stations, | notica more and more “packetears”
end rolls around and band candx are terrible. Northern  Repeater Group Emergency Repealsr, VESRRG, has been  online in SNJ. With the prics of Tetmninal Node Controllers
Alberta Radio Club t handle communications for Bantam  installed with a new, state of the art controllar. Special  TNC—the *’hox" that actually combines the computeriter.
A Hockay in 8 ice arenas at the end of December, Alherta  thanks to VESTH, VESRG and VESO| who wera instrimen-  minal and ﬂ? intp a system) being In the $200 range, it's
Public Safety Service placing 4&?neratars In hands of  tal In making this a reallty. ne wonder tha list gets bigger by the week, From an
Alberta amaleurs. They are 3500 watts each and on ATLANTIC DIVISION emeargency prer:mrednass standpaint, the poasibliities ot
wheals. [-'lanninlghona in Calgary area and one in Grande virtually arror-free communications is cruclal. From a
Prairie with final here. Best wishes for a Hal:'%Nsw Year © DELAWARE: SM Harold K. Low, WAIWIY—STM: W3DKX.  hobby and information standpoint, the amount of Packet
to all radio amateurs. Traffic: APSN, GNI QT 30, SGL AF2R, PSHR: KAIL WaDKX, BARA had its 4th annual  Bulletin Board S%stams (PBBS) is also growing steadily.
and informal B8, ATN, QNI 208, QTG 58. Personal - VEBBLY  dinner Nov 14, It was 2 very nice affair and was greatly  Access to a PBBS follows the praity much the sama
179, VESCHK 135, VERCPE 36, VEGABC 15, VEGYW 2, an oyed'ay altL AV\R:«I;)I;: I\Jﬂillshai\{% c(l;%ssssm fon; a%zatnﬁl%d a}nd ?rg}%%o!tatshaccgrﬁs;cg a telephome Iclln?hBBS aerxcept }hﬁ
: —  exirain May, tau r. Smith. Gongrats 1o Dot Whisler, a at_the ai s are frae and there are no to
Eﬁ{ﬂﬁ&ﬁ‘#&;‘?ﬂﬁnf Fs"énﬁ.‘;eEéré.ifp ﬁ%‘{i %p‘éﬁ’ﬁ%g KASLUN o‘?s up%rade. Aware net 147.925 Mon. 8 PM  charges. The PBBSs in our section that | know of on the
kHz at 01302 - Check-ins 4775 Average 159 Lo 70 High 266,  Mestings 3rd Thurs, DARG now has & rig for Field Dayand  ‘“standard”’ packet frequency of 145,01 MHz in our Sec-
Net Managar, Ford, VEZDDF, British Columbia Emergen. 23 @ lodner donated by WASFQU. Meetings 2nd Mon. First  tion are KGZTN in Ateo, WB2MNF in Madiord and K3GYS
cy Nat (BgE&) NM VETDIR reports net QM| 779 TG 235  State ARC Meetings 4th Thurs, except Noy and Deg,  In Growfoat, Far those of vou werking 220 MHz, 220.01
GTR 534. Pacific North West Amateurs, Second Anpuat  Delaware Traffic net meefs Mon. thru Fri. 6:30 PM on 3.905  In Medford |s the KA2MOVY PBBS. HPE to CU on packst
Banquet 1986 Committees have bean formed and Expa  Delaware Emer&en% Phona Net, Sat 6 PM 3.905. All are  SM. 73. Traftic: NG2T 144, WA2HER 54, W2IML a0, W2iU 3,
Year will be a gala year. We are pleased fo say Brian, Welcome. DTN UNI 359 QTG 50in 21 sessions. DEPN QNI WESTERN NEW YORK: SM. William W. Thompson,
VETQJ Is wurkinug inKamloops. VARC's Christrmas Party [P QTG 18 [n 5 sessions. SEN QNI 50QTC 7ind sessions.  WaIMTA—CONGRATULATIONS to W2BOH the new!

at Gapilano Gardena Dined and Danced the night away,  Traffic: W3QQ 94, W3DKX 48, K3JL 37, WB3DUG 32,  glacted Atiantic Division Vice Director, and to WAAR
AIIanPVE?AL aftar years been off the alr is feard agal:';\ WAIWIY, 32KA?§3M 10, KC3FW 6, K2ZXP 7. KC3IM 7, continuing a8 Division Diractor for thy League, THANKS
e RS o ?oﬂetl?rfsx e F"M'fC'A'i Ch"m? i 983&?9'3%? Kt-:AsAaﬁcEvn:f PENS.L?.'E\}ANM SM. J B. Post, KA3A = vstrgac i fc’lr gl's bptie by rJ*t s"1er|rvicr;ﬂc:a"""fSEO T thsiﬁ
an all for the nice froni page. Traffic: : ames B. Post —  Section, including expanision ot the ofce fo
373, VETCDF 229 VETDIR 84, VI??FGB 43 VE7CGCY 4 ASMS: KC3| T, K3ZFD. ACC: KBIUE. 5TM:. appolniad coun %me ancy Coordinators amongst the
VE? EFEDN 26, VEZTFME 18, VETEA 1?,VE?EG B3UD. PIO:D ’W%ﬁé SEC: WA3PZO, ECH KOOXG fopr?y colntias o Wastrcgrn N‘;w York, and the est?ahlish-

EJW 29, V K . 'SEC;

12, VE7BZI 12, VE7DJ B, VETEJU 5, VETEIR AA3C, WIEEK, KBAUD, N3BFL, KIMWA, KB3LR. ment of five ARES districls and appoifitment of five DECs

MANITOBA: &M, Jack Adams, VE4AIE—ASM: VE4IX, WASJFILf N3AIA, {(WA2a1Y), WBACUE, NN2H, Kma?(%\l and WB2ZNAO). Dut-

SEC: VEAANR. 5TM: VE40O, ¥C: VEAALD, ATC: VE4ADP, EPA NETS come of the selection process for the new SEC will be
;Y

A0 YE4FR, NMs; VE 2 EPA 381D Q0DQ/000Z 531 212 58 addressed in the next WNY Section News , ., standb:
VE4VJ,F.? ifn, VE4FK, ‘ﬁfg ?s‘ﬁ%nL’g’;’;‘g‘g&f}f,ﬁ"ﬁae‘;’gﬂ,} ERAEPTN 391y 2300Z 510 79 A BEPL: WAZHSE WB2OWO, PSHH: KG2D KAZDOA N2E é
Co-ordinator due to'lack of hetp and work commitrsents, PTIN 3610 30L 2 76 30 WAZFJ) VE2FMQ QP NNZH WB2(DS WARKO)
that's the bad news, the guod news is that Terry, VE4ANR, - LOCAL NETS W2MTA WH20WO WB2RBA ND2§ KAZUBX W2UYE
has accepted the appointment as $,E.C. Thanks Tarry. i D3AREA 145,37 1930C0R M 100 6 5 Al CONGRATS: GHAM HAM.OF YEAR KCZBF; 83K
am excited about your appointment and know that you  D3ARAES 146.865 200R 5 9 6 & for ARRL Technical Excellence Award. Upcomin
are of the same feeling—Let's all work together with Terry  RSTRIC 146,655 2100R 1 Wed HAMFESTS: STARC at Owago May 3; Rochestsr N
to get this very imporfant amateur commitment fogether,  DBESN 14700 20008 TiTH 52 11 8 Statelatlantic Division May 1 -18} F}oma Jdune 1.
Section Net reports; WRJN 374 QNI In B sessions—  UBARES 147.300 1900B T NYSIM 96?7 351+ NYS/E*I677  435-285-30
MMWN QNI 748, GITC 36 in 30 sessions, GRRL Evenin PWAARE T47.715  2000R Sun WDN/M"04/84 34211630 JCARGHO/Z0 296.004-30
Net GNL 1022 (3TE 12 in 30 sessions MTNGW Nat QNI 27 MARC/AR 14?.060 2030R Sun 25 Qg & Mike Farad 5 Lewis ARES (41-000-04

22504030
G 58 in 28 sg X . : MARGTN 47060 2030R MWF 208 73 13 NYPON*3913  703-465-30 OARCN/25/85 (3800304
e B e TR Bt s ot g oy SRS SRR SRS, S
agret to announce that Kar , is stepping down -
YEJRAD 12, VEABIS, VEADT 5, VEAUR 2. VEAHA 2 VESNE  Plogre Managar ofthe DIARES net. ik y‘ﬂarsr%g Iaagq( work OCTENIE"SS 54009830 OCTENL: 86 2000530
" R are appreciated and ha wi e missad. Jim, . wil 1
N ME NEWF OUNDLAND: SMehok B welling auting Net Managor for the EA while Bug, AAIR, js  WDNIE*57H7 55324630 WON/L 0484 500.149.30
Bicentennial Hamfast vary sotosssitl Oancanaion  caught up in business traval No stranger to thase tasks,  Blue Line 26402826 Mohawk VTN 007-00502
So Compmit | v !‘.’GW s;‘(i’?gfﬁs:j‘ V%"ﬁ_"é ”VaE'f"" J4im provides this siation with much needed help on a  YHE THIN 03900004 NyS/L*3877 27911030
TE1ay oy e fansialing of VE 1o Trophy Winners  onthly basis. EPAEPTN was fired up for Gloria's sake  *NTS Net. WELCOME nowly atfillated Ghenango Va”eX
VE1CC€“VE1CET \fE1(u:'Ij.gradsV£}£%TP 30 rY Wr)ners far sevaral hours,Fmvld:ng llaison betweean several ofthe  Amateur Radio Association! Club Officers: CVAR
YETTE, New Cail Holders VE BT s “35153‘{,51'2"1'90‘ actlva ARES nets that wore up and running during the hur-  WAZTDO KAZNKD W2RME N2EHD; Drumiing KAZJOV
oW VETVR: VE1A8X o VE1JZ-I5 $E1FD W VYICFE, icane's ptesance. Not much damage repdrted around the  WBZKIO KX2T N2DIT; Salt G|t{MK2TQ KQ2K NA2G KB2G.
New Bosidents: KATHAE residont of the Annarohe walaw: nets (thankiully). Hope everyono had a happy holiday and  Heports: (OBS WH2DSR WA2ZPE, (OES) W2MVH.
VETIA: roaans: KATIAE res oM bannagolls valle;  had a stocking fuil of new equipment to play with. Regorts  Westarn Naw York EG Net mests at & M third Sunday
DelhatiaoHdas In |ta i ﬁ"' Exacutivess NERRAT 2 from around the saction show many upgrades trom VE  on 3955 kHz, Go? a letter trom the Qld Geezar the other
VeI, Boatiy VETEG: NB NG A poctiies:, NS¢ e tasﬁrég. From RF Hill Steve, WAIRKE, received note for  day expounding on such mings 28 divisivaness and
VETNE: go. VETbR: VETIK VI.E‘”SB Saaton ,'é" s go-ordingting the Halloween Safety Pafvot. Haadigg Radio cpunter—productwlv in the way the League's sixtean Dievi-
from vy :s‘sctlon’M ax- VEIWE 9330{;%10%6 INGS  Slub VE's wiil test an Jan, 25. Pack Rats h Boyd  sions are formed. The Qld Geezer views the splitting of
¥ anagers, an McCloskey from GE as their speaker who discussed phase  the Stales of Galitornia, New JerseJ and New York
ONTARIO: SM, Larry Thivierge, VE3GT—BM: VEJILST.  locked loop sén:hesas. Cowrma 1o our new Spacial Sar-  batween the Pamiip.'ﬁquthwestarn and Atlantic/Hudson
BGL: VE3AR. SEC: VE3GY. STM: VESEDM. TC: VEIEGO,  vice Club MARC, Our SEC WA3PZO deserves note forhis  Divisions as niot baing in the best interasts and wellbalna
For the second tima in three vaars the tearm of VE3UR  handling of the simulated emargency. This national  of Amateur Radio! What do you think? Lat your electa
YEIIPC and VESJHGC have won the YK ZL KTTY confest  dsastar medjcal system driil was ron in cooparation with  afficials know, if you hava an opinian on sich maiters.
inthe muktl operatorcategog. VESKK and his myt are 0ff  {he Navi; and many Philadelphia area hospitals, Murgas The MSO (Mailbgx) on Cycle 1 Eastern Area Nat is
e California for an extended visit with theit jr op there,  Radio Club repor;sahl?oeﬁort for the PAQSO Parzty.T oy  aperating dafly on 7090 kHz {dewn] fram 110¢ to 1300 local
Due tg a small amateur population VESEYW is looking fot  had an outstanding effort In ¢rder to retain the trophy.  time. Aclivating at 100 baud with a awiigh to 60 baud at
serslene Fon S O b SR BRI wamhLannog ol o A ot e e s 24 SRR e T MESEUE o Wi
Sosoph Island and VESTOR I Ehekt Lok, Chaguos cay NS coflm s twd manhs after the ‘act, An oxpanded 311, WE2IDS 150, WAZFL 426, WaMTA Sde, VEREMO 243
Do TatE D110 Bt doSeph s HEpaster b Sheques o2l Official Bulletin Station nefwori reading ARRL national 115 NIEVG bs, Koval B 75, WHIRBA 73 NNSH
ST Bon 57 Moo |3 Hepeaariiqnand sent el bulleting and ADC section bulisting on many of the 69, WAUYE 89, KAZDOA 65, WabH B8, AEIK o8 NIFGP
is approtiated. Whtle 1a3fing new sofiware, VESGRN  fonccer ropeaters would bring you timely news Considar 53 WEUKE (3: (AZ0QA €8 WEER 55, AF2ic 6, NeFoF
o e e festin Pl e §g  Decoming an GBS; ask me for detailed Injo. KGIEK, O GRp e 03 | A - {Cet} '
onieal. VEILEY hos hoe ananion of fhe recen! ficial Observer Coordiator, reported a growing and active :
%h bl B, ust asm eBC'I‘ gpp(ilr{’ESRAT or Win fs?l:‘ group of O0s, who now become appointed only aftersue.  'WESTERN PENNSYLVANIA: SM, Otto L. Schuler
Um@ [d d'“sm? e % tFa o suﬁleés ully  casshilly completin a;talnlng program and certification  KISMB—STM & ASM: WNIVAW, SEC: WABUEN. OO
operatod @ oo ration 5&'0"\}1&{%‘“” ornni Jyae  asan FCC amataur umhag, ongratulations iothe MDC  Ceor: KJ30Q. PIO: WBBIZJ. SGL: KIHWL TC: K3LR. BM:
ho TS by o sas ol Tommal daiie wara pul Into  (i0s, Ofhers contact KGIEK to he b the Groupio continue  KRIP. ACC: AK3J.
Ve, teshhical ot JuCid talk 1o the Nonth Shooa Bfenen:  ham radin's salf-policing record, Appointments: K3RXK, Mot ONI' QTG Sess. kiz TIC - NM
?ﬂml’i ic ntca & ucll:at a rE! \?EsﬁLR iy ore T o Saction Emergeney Coordintor; KIRXK is sucgessfullyox.  WPACW 353 132 30 3585 T:00P  WASUNX
© link systam based at repeatar {Aurora). Tty pangting MDC AREW, Other abpointess: N3GNJ, EG for  WPAPTN 438 116 30 3983 6:00P WASHLN

hag indicated he wouid be guite willing to visit other clubs -
with his presentation. Oxford Co. ARG enjoved tha 27 E'am_ AR BT R R Jor Washington County;  NWPAZTN 612 9 29 145iass 14982 KCINY

! £ d N3RO . WPAZMTN 479 152 30 148.20088 S00P KA3BGG
fninute DOC promotional film of M-Sat, Canada's Moblle  Naw Shub otlicers are’ Laural ARG: WaDOI Pros., WIGES,  PFN 227 118 35 3956 BGOP WASTHT
i b s e e St 18 I IECH e et atied  Hler setior e e ol

n . and at Dalmarva H 8%, ave our deapeast sympathias an gy w @ missed by
VE3KYA, VESFIO and VEIBIW are hus: Pultlnﬁthsi{,ﬂe.w Sec/Treas, KA4SWV, a LARGC member, Is an AEL in PG their many frionds on tha air N3ACEalysu became a Silent

ICOM 781s through its paces. VEISH s now VEAYU in Cotnty ARES for the Laurel area. K3AXK si i
A ' . A signed up 20  Key and we 2iso extend our sympathies to his family, As
WE'N%E%VE.SHGQ has moved knto the Bﬂwmap‘f"'ﬂ ared.  Erald County stations for ARES, Two waeks aHer the weyapproach Hhe end of 1588 1 Roua averyona getg’ the
VEAOSNIVES is ihe only station on HF packet fram abave  SET the Mountain ARG worded in 168 real thing, tha W equipment he would like to order and maybe his stock.
the Arctic Circls (450 miles from the North Pale, and In  Zuy MD floods, Allegany GCounty EC WADFW said  ing will be full, A?ain | expound on ARES & RACES we
Zone 2‘1~ e has special autlorization to operate digital  goaraters thers handled 2498 Hood- related massages. The  Nsed EG8 in the following Gounties Lawrence. Greene
abU‘;;CS 1 ."the Hmit for Canadian stations—QSL via  MARC eot qaod pubiicity in the Gumberiand News for thet  Warren, McKaan, Potter, Farest and ELK. | know same of
‘V'EIB 3 Wg and Co. ARG report that a Scout group is  gtart” 3D$\N 30 rapatted that the two meter ham com-  these counties have very small amateur population but
baing orme ta waork as runners sup) g““"g amateurtadic  yynication coverage was graater and often more effac.  Maybe we can find one willing 10 assist and give some
gper&itors in _emgrg:gcy sngaﬁons.. " ere ara prasentl 3 tive than that of the local government agency systems,  Hme to assist our traffic nets handle messages fo soms
ho ﬁ t}tra ning in F .‘{,E"' orme wit| 2mon;'t‘n h\?l:%!—‘f Gongratulations to the “mogntainesr hams® tor a%oh weli  of these same counties can be a ver}( rewarding part of
n 3%&"91-2{‘3{;;%00 JKK aé:}’c;Eﬁ\,Gv | %3 = 925 done In a real emergency. KCIDW reportod that Antietarn  the hobby. if You desita to help get in touch with the STM
'E%FGU 1 Y X P%ﬁl‘\.’d y ‘?&V \?ESJ & FiAmembers set uf communications for the JFK 50-mite  of Net Manag]e‘rs or SM we naed you, WAIUFN the SEC
:\Z’? L ESan o AJEg 58, VEIWM 51, E%z stéﬁ E run on the trails and by-ways of Washington County. AK3B  will also ba dlad to have you get in touch with him, also
VEIKGZ 20 Vé;’.\é'AMc1Y 2 VzEséBUEC')a%M f, VE OlE gu, sent a Aock Cragk AHX Newsistter and said clup membere  rieeded are DEC's ta coordinate counties, We have a great
T VEanih & VR 1 l%“ ; ESA%V S areintarsted in 2-meter tratfic work. W3GRG, [ust retited  many amateurs in the WPA section bui some tounties
VEABUO 33, 27, B 23, VESEAM 10. from fareign service, keeps dally skeds with YUdand and  have few If any dus to conditions on the 60 and 75 meter
QUEBEC: SM, Harold Moreau, VE2BP—5TM: VE2EDO. lans 1o get into traffic nets. Newsletters form LARC,  band we am_misslng Some reports and traffic Is not as
BM: VEZALE, PIO: VEZYW. TG VEZED, AITG: VESCP, N ARC, DARG, SMARC, and AARC were much? regiated.  usual. Traffic: W3IEGK 480 KOQ3IT 325, NIEMD 134,
YE2ERQ, Comments on DOC's proposal for “Aestructur-  PSHR: KKIF 147, KIRXK 142, WAFA 122, WAZEAT 117, WAOKN 118, W3NGO 98, WaKMz 87, WAIDBW B8O,
ing of the Amateur Service” should go to: Director  KJIE 91, NIEGF 90, W2YVQ 00, KC3Y 84, KINNI 79, WAAUNX 75 K3SMB 48, KILTV 43 KINPW 40, N3FM 37"
Gieneral, Radio Fegulatory Branch, DOC, 300 Slater St KC3AY 64 MOD Brass: W3GQ 109, W3FA 107, KCaY 851 WIRUL 35, WNBVAW 30, WSKUN 20, KQaM 23, KC2JQ 23]
Ottawa, ON K14 OCB. Please send aoop\k!o CRRBL. With  With the Nets: Net/manager sessionsitrafficfaverage QNl: ~ N3CZW 8, WITTN &, KA3EGE 3.
regret | have 1o report W2PGG a Silent Key, 2 friend to MEPN/WAZERT 35!2831’29: MDD/WIFA surEsamo;
many whitecaners. Feflcitations a VEZTVA, le prasident MSNIKG3Y 30i64/14; FREDCAHES/KIAXK am6i14.  CENTRAL DIVISION:
du nowveau ¢lub sur la rive sud de Montreal, VE2CLM.  WAPON/WBABFK  22/22/11:  MDGPONSWIOYY 120 ILLINQIS: SM, David E. Lattan, WDOEBO—SEC: WIQEH
Avac regret jo dols vous anroncer le deces de VE2YI, Traf:  WGEMN/KCIDW 413025, Traffic: KK3F 820, KGADW 395, STM: KB9X. COCWATT. BM: KAZDN. SGL- WAKPT. Plo:
fic: VE2EDO 110, VESSD 71, VEZEC 46, VEZBP 44, VE2EKC  KJ3E 184, W3FA 161, KCAY 157, WARERT 55, K3MA M3 RoIpQ, ACC: WHOSFT. TC: NIRE. ASM: KSORP. NET
3. Qi‘g@gﬁﬁ@é‘;&l gg, RIRKI U, NEGE 84, KUSAV ST, MEMBERS .. . a8 will be old news by now, and possioly
SASKATCHEWAN: SM, W.C. Munday, VESWM—sEC: R B, 0 RaB e 52, VATV 53, WaLT 43, Wa0q 2 back fo normal, the two aarly nets, ISN and the 8:30 1L
VESCU. STM: VEGHG. 'TC: VESGE. ATC: VESKZ BM: Y St 19, WB3FUE 15, KASIID 11, KGNS have been movec up 2 hall Rour dus to band cenditions
VEBWM, ©BS: VESCU, VESJA. NM: VESEX, VESHG ¥ - $0 that ISN is now 5:30 local and early [LN is 8200 local,
YEBAEJ, VESAEM, VESHAF, NET REPOATS: MJARC 2 SOUTHERN NEW JERSEY: SM. Richard Baijer,  This will be subject to change as the bands dictate, so
meter—29. 253 WN| RARA 2 meter—30 sessions, 573 WAHEB—SEC: K2QI), STM: WB2UVB. AGT: K2IXE. TC keep an ear to the nets and the net newsletier for 1imal]¥
WNI: PWXN—20, 794 QNI, ASTN and SPN reports not  VACANT. PIO: VACANT. SGL: KAZKMU. BM: WB2UVB.  info on session time changes. GTN A BIG SUCCESS |

I - e N =1 - - 1. |




92

KENWOOD
TS-940S

TOP-OF-THE LINE
HF TRANCEIVER

$1796:95"
GREAT PRICES.CALL

KENWGCOD
HAND-HELDS

TH-21AT/41AT
Compact i
Only24"W,474"H, Y
117D. Qutstanding
periormers in an
ideal package size.

TR-2600A
Deserves its well-
earned reputation
as the feading HT

N CALL FOR LOW,
LOW PRICE

40" TUBULAR H.D. MAST

Regular $745°
SALE! $549

MA-550

55 TUBULAR H.D. MAST
Regular $4245
SALE! $899

‘Why You Should Buy-

1. Will handle 10 Sq. Ft. )
50 mph E
2. Pleases neighbors with
tubular streamlined look
3. In stock for quick delivery
4. Gther models at great
prices

INSTOCK FGRIMMEDIATE DELIVERY

IC-R

25 MHz-1300 MHz
INSTOCK FOR IMMEDIATE DELIVERY

SIMPLEX-REPEATER-
SATELLITE

IC-271H

. # Meters
[ 100 Watts
! All mode

IC-471H &

430-450MHz g
74 Watts [
All made

GREAT PRICES.CALL

2 METER
3 IN/30 OUT

CALL FOR PRICE

NEW OAKLAND
LOCATION

W-51
TOWER SALE

51" CRANK-LIP 9 SQ. FT.
WINDLOADING

$899

UNBELIEVABLE
PRICE!

CALL TOLL FREE (800) 854-6048

o5T=

Toli free including Alaska & Hawaii. Phone Hrs: 9:30 am. to 5:30 p.m. Pacific Time. Calitornia and Arizona customers calf or visit nearest
store. California and Arizena residents please add sales tax. Prices, specifications, descriptions subject 1o change withou! nofice.




j(ICOM

o, GELEE £ L
Superior Grade General
Coverage Receiver

$799
SALE!CALLFORPRICE

IC-1271A

1.2 GHz Transceiver:
The First Full-featured
1240-1300 MHz Transceiver

AT GREATLOW, LOWPRICES

[ICOM

IC' (25W.2M,F M)

HAND-HELDS
VHF/UHF

1C-27H (45w 2mem)

IC"37A (25W,220MHz, FM)

IC-47 A 25w, 700m, 71ty
CALLFORLOW,LOWPRICE

=T LR
The Latest in ICOM's Long
Line of HF Transceivers

CALLFORLOW,LOWPRICE

ANAHEIM, CA 92801
2620 W. La Palma

i !A =
Bob Ferrero WERJ
President
Jim Ralferty N6RJ
VP Se. Calif Div.
Ansheim Mgr,

BURLINGAME, CA 94010
299 Howard Ave.,

& miles south on 107 from SFO

% ; {714} 761-3033, (213} 860-2040
Between Disneviand & Knotts Berry Farm

{415) 342-5757: Gearge, Mgr. WHBDSYV

€3 [ICOM! Epimion

1C-3200A
DUAL BANDER

Covers Both
2 Meters ’
&70cm

QOAKLAND, CA 94806
2210 Livingston St.,

(415) 451-5757: Don, Mgr. NGIPE  (802) 242-3515: Bob, KTRDH

Hwy, 17 1o 23rd Ave. Exit

SAN DIEGO, CA 92123
5375 Keamny Villa Rd,
{619} 560-4900. Glenn, Mgr. KENA
Hwy. 163 & Claremont Mesa Blvd,

LATEST

(818) 988-2212: Al Mgr. KEYHA .

1C-02AT
IC-04AT

IC-2AT
IC-4AT

CALL FOR LOW,
LOW PRICE

iC-3AT

PHOENIX, AZ 85015
1702 W. Camelback Rd.

East of Hwy. 17

VAN NUYS, CA 91401
B265 Sepulveda Blvd,

San Diege Fwy, a? Victery Blvg,

CALL TOLL FREE (800) 854-6048

Tol free Inclutiing Alaska & Hawali. Phone Hrs: 9:30 a.m. to 5:30 p.m. Pacific Time. California and Arizona custamers call or visit nearest m

MasterGand N
e store. Galjiornia and Arizona residents pease add sales tax, Prices. specifications, descriptions subject 1o change without notice. N
L ] ; - :

I B  wwm A o



KENWOOD
TS-811A

TS-711A

Ideal VHF/LIHF base stations for
ZN/TOCM transceive operation,

GHREAT PRICES.CALL

KENWOOD
TS-940S

TOP-QF-THE LINE
HF TRANCEIVER

CALLFORLOW,LOWPRICE

KENWOOD
HAND-HELDS

TH-21AT/41AT
COMPACT,
ONLY 2.4"W, 4.74°H
11°D, OUT-
STANDING
FERFORMERS N

AN IDEAL g i
PACKAGE SIZE 3=

TR-2600A
DESERVES ITS
WELL-EARNED

HEPUTATION AS
THELEADINGHT

GALL FOR PRIGE

ANAHEIM, CA 92801
2620 W, La Paima

Bem 2

Bob Ferrero W6RJ
Prasident
Jim Raflerty N6RJ
VP So. Calt Div.
Angheim Mgr.

999 Howard Ave.,

{714) T61-3033, (213) B&0-2040
Between Disneviand & Knotts Berey Farm

BURLINGAME, GA 94010

1415) 342-575." (zeorge, Mgr. WBBDSY
5 miles south on 101 from SFO

KENWCOD

2M/70 CM
DUAL BANDER

SALE!CALL FORPRICE

KENWOOD@

TL 922A

2 KW PEP LINEAR AMPLIFIER
Pair ot EMAG 3-500Z Tubes

KENWOGCD
TM-2570 <

FIRST COMPACT 70W/2M
FM MOBILE TRANCEIVER

INSTOCK FORIMMEDIATE DELIVERY

KENWCGCD
TM-211A TM-411A

2-M 450 Mz

CALL FORPRICE

OAKLAND, CA 94608
2210 Livingston $t.,
1418} 451-6787:; Don. Mgr. NGIPE
Hwy. 17 tn 23rd Ave £xit

S5AN DIEGO, CA 82123
5375 Kearny Villa Rd.
{819) 560-4900: Glenn, Mgr. KENA
Hwy. 163 & Claremont Mesa Bivd,

KENWOCD
TS-430S

PHOEMNIX, AZ 85015
1702 W. Camelback Rd.
(602} 242-3515° Bob, KYRDH

East of Hwy, 17

VAN NUYS, CA 81401
6265 Sepulveda Blvd,
(818) 988-2212: Al, Mgr. KEYRA
San Mego Fwy. 4t Victary Blvd,

CALL TOLL FREE (800) 854-6048

Tolk free including Alaska & Hawail. Phone Hrs: 9:30 a.m. te 5:30 p.m. Pacific Time. California and Arizona customers cail or visit nearest
store. California and Arizona residents please add sa