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...pacesetter in Amateur radio

The new TS-940S is a serious radio
for the serious operator. Superb
interference reduction circuits and
high dynamic range receiver com-
bine with superior transmitter
design to give you no-nonsense, no
compromise performance that gets
your signals through! The exclusive
multi-function LCD sub display
graphically iflustrates VBT, SSB
slope, and other features.

o 100% duty cycle transmitter.
Super efficient cooling system using
special air ducting works with the inter-
nal heavy-duty power supply to allow
continuous transmission at full power
output for periods excesding one hour.

= High stability, duai digital VFOs.
&n optical encoder and the flywhee|
VFO knob give the TS-940S a positive
funing “feel!

¢ (3raphic display of operating
feaiures.
Exclusive multi-function LCD sub-
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dispiay panel shows CW VBT, 85B
slope tuning, as well as freguency,
time, and AT- 940 antenna tuner status.
e Low distortion transmitter.
Kenwood's unigue fransmitter design
delivers top "quality Kenwood” sound.

s keyboard entry frequency sgieciion.

Operating frequencies may be directly
entered into the T5-92405 without using
the VFQ knob.

s GIRM-fighting features.
Remove “rotten QRM" with the SSB
slope tuning, CW VBT, notch filter, AF
tune, and CW pitch controls,

» Built-in FM, plus $3B, CW, AM, FEK.

= Semi or full break-in (QSK) CW.

40 memory channeis.
Maode and frequency may be stored in
4 groups of 10 channels each,

= Programmable scanning.

= {(3eneral coverage receiver.
Tunes from 150 kHz t¢ 30 MHz.

¢ 1 yr. limited warranty.
Another Kenwood First!

Optional accessories:
& AT-940 fuil range (160-10m) auto-
matic antenna tuner » 5P-940 external

SEE THE TS5-940S PRODUCT REVIEW IN THE FEBRUARY 1986 ISSUE OF QST
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Interface IF-232C/F-10B

speaker with audio filtering ® YG-455C-1
(500 Hz), YG-455CN-1 (250 Hz),
YK-88C-1 (500 Hz) CW filters; YK-38A-1
(6 kHz) AM filter = V5-1 voice synthesizer
& S0-1 temperature compensated
crystal ogcillator # MC-435 UP/DOWN
hand mic. ® MC-60A, MC-80, MC=85
deluxe base station mics. & PC-1A phone
paich » TL- 922A linear amplifier

= 5M-220 station monitor ® BS-8 pan
display = SW-200A and SwW-2000 SWR
and power meters,
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More TS-240S information is available
from authorized Kenwouod dealers,

KENWOOD

TRIO-KENWOOD COMMUNICATIONS
1111 West wainut Street
Campton, California 90220
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BUY YOUR HF FOR PERFORMANCE,

® All HF Band Transceiver/
s General Coverage Recelver

* HM-12 Scanning Mic included

® 12 Memories/Frequency and
Mode

¢ 105dB Dynamic Range

¢ All Modes Bullt-in USB, LSB,
AM, FM, CW

The 1C-735 is a heavyweight when
you compare features and performance,
Other transceivers may weigh more than
the advanced [C-735 compact HF trans-
ceiver, but inch-for-inch and pound-for-
pound, the IC-735 outweighs them all.

Ultra Compact. Measures only 3.7
inches high by 9.5 inches wide by 9

inches deep and weighs only i 1.1 pounds.

Without question, the IC-735 is the best
HF transceiver for mobile, marine or
base station amateur operation,

All Amateur Band Coverage, it's a
high performer on all the ham bands,
plus it includes general coverage recep-
tion from |Q0kHz to 30MHz. May be
easily modified for MARS operation,

LCOM America, Inc., 2380-116th Ave NE
ICOM CANADA, A Division of ICOM A
All stated spacifications are approximate and subject to change without noties or obligation. Al iCOM radios shgnif

12 Memories. Frequency and MODE
may be easily stored andretrieved inthe
12 tunable memories.

Exceptional Receiver. To enhance
receiver performance, the IC-735 has a
built-in receiver attenuator, preamp,
and noise blanker. PLUS it has a [05dB
dynamic range and a technologically
advanced low-noise phase locked loop
for extremely quiet rock-solid reception.

Simplified Front Panel. Controls
which require infrequent adjustment are
placed behind a unique hatch cover on
the front panel of the radio. The hatch
cover s designed 1o protect seldom
used controls from being accidentally
knocked off line, but also provides easy
access. The large LCD readout and con-
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EW  METER  YOX . BreiN

FULL ELecviey
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. Bellevue, WA 88004 / 3150 Premier Drive, Sui ] ¢
#35 Road, Unit 9, Richmond, B.C. V6X 2T4 Canida

cantly exceed FUC regulations Jimiting spuriobs smissions. 7351086

merica, Inc., 3071 -

NOT BY THE POUND

veniently located controls enable easy
operation, especially important for the
mobile environment.

More Features. FM built-in, HM-12
scanning mic, program scan, mode scan
and memory scan. Switchable AGC,
automatic SSB selection by band and
RF speech processor, Continuously
adjustable output power up to 100 watts,
12V operation, 100% duty cycle and deep
tunable notch filter.

Options. A new line of accessories
are available, including the AH-2 mobile
antenna system, AT-150 whisper quiet
automatic bandswitching antenna tuner
for base station operation and the PS-55
power supply. The IC-735 is also com-
patible with most of ICOM's existing line
of HF accessories,

See the IC-735 performance heavy-
weight at your local authorized ICOM
dealer.

te 126, ifving, 063
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With the support of the amateur
community, the ARRL Visitors’ Center
promisas to be a showcase for our
technical achievements, a recruitment tool
and a place for League members to visit
time and again. Details on the proposal
are in the article beginning on page 53.
{model by Tai Soo Kim, Architect}
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It Really

Remember just a few years
ago, how it took a roomfui of
equipment just to work RTTY.
And if you wanted more than one
mode it took a dedicated com-
puter system costing thousands
of dollars. The new AEA Pakratis
are proving it doesn’t take lots of
equipment or money to enjoy
working all bands in five different
modes.

First, A Good Idea

The idea behind the Pakratt is
very simple. One controller that
does Morse, Baudot, ASCIl, AM-
TOR, and Packet, and works both
HF and VHF bands. Of course the
decoding, protocol, and signal
processing software must be in-
cluded in the unit, and connec-
tlon to the computer and
transceiver have to be easy. The
unit also has o be small and re-
quire only 12 volts, so it will work
both in the shack and on the road.

Second, Computer Compatible

It doesn’t matter what kind of
computer you have, we have a
Pakratt for you. The PK-64 works
with the popular Commodore 64
or 128, and the PK-232 works with
any other computer or terminal
that has an RS-232 serial por.
The PK-84 doesn’t require any ad-
ditional programs. Simply con-
nect to the computer and
transceiver and you're on the air.
The PK-232 needs & terminal or
modem program for your com-
puter. The one you’re using with
your telephone modem will work
just fine.

Fourth, AEA Quality and Price

Or This Inexpensive

This Easy

PAKRATT™ Model PK-64

" PAKRATT™ Model PK-232

Third, Performance and Features

The real measure of any data controller is what kind of on-air perfor-
mance it gives. While the PK-64 and PK-232 use different types of
modems, both give excellent performance on VHF. The optional HF
modem of the PK-64 uses independent four-pole Chebyshev filters for
both Mark and Space tones, and A.M. detection. The HF option can be
tactory or field installed.

The PK-232 uses an eight-pole bandpass filter followed by a limiter
discriminator with automatic threshold correction. The internal
modem automatically selects the filter parameters, CW Fe¢ = 800 Hz,
BW=200 Hz; HF Fc=2210 Hz, BW=450 Hz, VHF Fc=1700 Hz,
BW = 2600 Hz.

The PK-64 uses on screen indicators to show status, meode, and
DCD (Data Carrier Detect) while the PK-232 uses front panel in-
dicators. Both units use discriminator style tuning for HF operation.
And that’s just the tip of the iceberg. Features like multiple connects
on packet, hardware HDLC, CW speed tracking, and other standard
AEA software features are incfuded in both the PK-64 and PK-232.

Not many manufacturers like to discuss quality and price at the same time, AEA thinks you want high
quality and low price in any product you buy, so that's what you get with the Pakratts. Ask any friend who
owns AEA gear about our quality. The people who buy our products are our best salespeople. As for price,
the PK-64 costs $219.95, or $319.95 with the HF option. The PK-64A, an enhanced software unit with a longer
flexible computer cable, costs $269.95 or $369.95 with the HF option. The PK-232 costs $319.95 with the HF
modem included. All prices are Amateur Net and available from your favorite amateur radio dealer. For more
information contact your local dealer or AEA.

Prices and specifications subject to change without notice or obligation.

4 5=

Advanced Electronic Applications, inc.
4 P.O. Box C-2160, Lynnwood, WA 98036-0918
206-775-7373 Telex 6972498 AEA INTL Uw



NEARBY OBJECTS

Sometimes nearby objects
have an adverse effect on
antennas. Usually, these ef-
fects do not alter perfor-
mance significantly. Minute
effects may be detected by
measuring the SWR while
rotating the antenna, Gay
‘wires, powerlines, the ground,
houses and other antennag
are most common objects
in your antennas near fleld
On the air tests are an ex-
cellent wuy to check overail
performance. Placing your
antenna a8 high and in the
clear as possible will nor-
maliy produce excellent re-
sults.

P.O. BOX 4680 48 Perimeter Road, Manchester, NH 03108 USA . Telephone' 603- 627 7877
Telex: 4943472 Cushsig Man
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...pacesetter in Amateur radio

All Mode Mobili

& 26 watts high/5 watts adjustable low

# Programmable scanning—memory,
band, or mode scan with “COM”
channiel and priorty alert

=10 memory channels for frequency,
rmode, CTCSS tone, offset. Two chan-
nels for add splits.

¢ All mode sguelch, noise blanker,
and RIT

¢ Easy-to-read analog § & RFE meter

THE-751A/351A

¢.ompact all mode
transceivers

It’s the “New Sound” on the 2 meter
band—Kenwood's TR-751A! Auto-
matic mode selection, versatile
scanning functions, iluminated muiti-
function LCD and status lights all
contribute to the rig's ease~of-
operation. All this and more in a
compact package for VHF stations
on-the-go!

= Automatic mode selection, plus LSB
144.0144.1 144.5 1458 146.0 148.0 MHz

CW|UsB| FM |usB| FM

e Optional front panel-selectable g
38-tone CTCSSencoder g

¢ Freguency range 142- 4
149 MHz (modifiable to
cover 141-151 MHz)

s High performance receiver with
(zaAs FET front end

s YS-1 voice synthasizer aption

¥ MHz/MCH a

CORLOOK

NB RIT.

VOL % SaL ... RIT =%~ RF
- PusHoN L - O LGAL
1 F

FSTEP  SCAN
6 ?

TR-851A

70 cm SSB/CW/FM transceiver
The same winning features are yours
on 70 em with the TR-B51A!

°( overs 430- 439 999 MHz

® MC 435 IJP/DWN e, dﬂd mic
hook inclided

Complete service MaGUAES &2 dvaiabie lor it Ino-Kehiwaon NBNSc 2vers and mast araéss:
Spmeliealnns Ao OHces are symact bo change without nokine or shligation
g ficannns duacanteed for ihe 144-148 MiHe Amatery Gand ondy

Wigs

N G TR

@ Dual digital VFOs :

» Semi break-in CW with side tone

© MC-48 16-key DTMF hand micro-
phone and microphone hook inciuded

® Frequency lock, offset, reverse switches

e Digital Channel Link {DCL} option

ptional accessories:

& CD-10 call sign disglay

@ PS5-430, PS-30 DC puwer supplies

& SW-100A/B SWR/power meter

@ SW-200A/B SWR/power meter

# SWT-1 2 m antenna tuner

2 SWT-2 70 cm antenna tuner

¢ TU-7 33-tone CTCES encader

2 MU-1 rmadem unit for DCL system

‘ .. *V8-1voice synthesizer

@ MB-10 exira mabile mount

* SP-40, SP-50B mobile

speakers

s PG-2N axtra DC cable

s PG-3B DC line noise fiter

® MC-60A, MC-80, MC-85
deluxe hase station mics.

e MC-438 UP/DOWN mic.

2 MIC-55 (8-pin) mobile mic. .

& MA-4000 dual band antenna with
duplexer

1 3 S79 +3088

'unlilll.nu--%
e r—r—

o

a

REV MR
3 4 L)
.
8

OFFSET
9

AiB
4]

Actual size front panel

KENWOOD

TRIO-KENWOGD COMMUNICATIONS
1111 West Walnut Street
Compton, California 90220
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This HT
TH-215A/M415A

Full-featured Hand-held Transceivers

Kenwood brings you the
greatest hand-held trans-
ceiver ever! More than just
“blg rig performance,” the
new TH-215A for 2 m and
TH-415A for 70 ¢cm pack the
most features and the best
performance in a handy size.
And our full line of accesso-
ries will let you go from ham-
shack to portable to mobile
with the greatest of ease!

s Wide receiver frequency range.
Receives from 141-183 MHz.
Includes the weather channels!
Transmit from 144-148 MHz.
Modifiahle to cover 141-151 Mz
(MARS or CAP permit reguired),

@ TH-415A covers 440~
449995 MHz.

% 5 2.5 or 1.5 W output, depend-
ing on the power source. Sup-
plied battery pack (PB-2) provides
2.5 W output. Optional NiCd packs
ror extended operation or highet
RF output available.

o CTCSS encoder built-in, TSU-4
CTCES decoder optional.

¢ 10 memory channels store any
oftset, in 100-kHz steps. Fach
memory channel can store fre-
quency, frequency step, offset,
reverse switch position, and
DTCSS trequency.

o Nine types of scanning! includ-
g new “seek scan” and priority
alert.

» Intelligent 2-way battery saver
circuit extends battery life. Two
battery-saver modes to choose,
with power save1ahio s

= Easy memory recall. Simply
press the channel numberl

# 12 ¥DC input terminal for direct
imobile or base station supply
cperation. When 12 volts 15 applied,
RF output is 5 W!

o New Twist-Lok Positive-
Connect” locking battery case.

* Frequency entry by keyboard
or UP/DWHN keys.

s Briority alert function.

+ Monitor switch to defeat squelch,

Used to check the frequency
when CTCSS encode/decode is
used or when squeich is on.

OGN

Tintet LoV \’-r

e Large, easy-to-read multi-
function LCD dispiay with night
light.

s Audible beeper to confirm key-
pad operation. The beeper has a
unique tane for each key, OTMF
monitor also included,

» Supplied accessories: Belt hook,
rubber flex antenna, PR-2 standard
NICd battery pack ifor 2.5 W oper-
ation), wall charger, dust caps.

Optional Accessories:
»BB-112 Y, 800 rnAH MNiCd pau\ tor & W

2 park (15 W nutpuﬂ «FH-4: 7.
IBOG mAH NICd pack (1.5 W nutput)
sseralkaling i ndtterv

leather
abile bracket » BH-f y
+ PG-2V DC cable » PG-3C cigarette lighter
cord with filter

COmplete \eonn R adls dié: Avaiahle for alt Trio-# A
heatons ami ouces are subiect to Changs withou? 14 unquarmrn

¢ B/TONEF
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The American Aadio Helay League, Inc, is a
noncammercial association of radio amatauyrs,
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ticut, and is an exempt organization under Section
501(c)(3) of the Intemat Revenus Code of 1954. Iis affairs
are yovarned by a Board of Directors, whaose voling
members are glected every two years by the genaral
membership. The officers are elacted or appointed by the
Diractors. The League is noncommercial, and ne one who
could gain financially from tha shaping of its affairs is
allgible for membership on its Board.

"Of, by, and for the radio amateur,” ARRL numbars
within its ranks the vast majority of active amalours in the
nation and has a proud history of achlevement as the
standard-bearer in amateur affairs.

_ A bona fide interest in Amateur Radio Is the only essen-
tial quekification of membership; an Amateur Radio ficense
is not & prerequisite, although full voting membership is

granted onfy ta licansed amateurs in the US and Canada.

Membership inquiries and ganeral correspondence
should be addrassed o the agministrative headquariers at
225 Main Street, Newington, CT 06111 USA
Telephona: 203-666-1541 Telex: 650215-5052 MCI.

MCI MAIL (slectronic mail system) ID: 2155052

Canadian metnbership incuiries and correspondence
should be directed to CRRL Headquarters, Box 7009,
Station E, London, ON N5Y 4J9, tel 518-225-2188.

Founding President
Hiram FParcy Maxim, W1AW

Officers

President: LARRY E. PRICE,* W4RA
PO Box 2067, Statasboro, GA 30458

Firal Vice President: JAY A. HOLLADAY,* WBEJJ,
5128 Jessen Or, La Canada, CA 91011
;818—790-1 725)

Vice President: LEQONARD M. NATHANSON,
WBRC, 20833 Southfisld Rd, Suite 240,
Southfield, MI 48075 {313-569-3191)

Vice Prasident: WILLIAM J. STEVENS,

WBZM, 2074 Foxworthy Ave. San Juse, CA 95124
{408-371-3818)

International Affalrs Vice President: TOD OLSON,
K@TO, 292 Heather Ln, Long Lake, MN 55356
{612-931-8622)

Execiutive Vice Prasident: DAVID SUMNER,* K1ZZ

Secretary: PERRY F. WILLIAMS, W1UED

Treagurer: JAMES E. McCOBB JR, K1LLU

Statf
Washington Area Coordinator
Parry F. Williams, WiUED
Publications
Manager: Pauil L. Rinaldo, W4RI
Deputy Manager: John Nelson, WIGNC
Advertiging Departmen?
Lee Aurick, W1SE, Manager
Sandy Gerli, AC1Y, Deputy Manager
Circulation Department
Dabra Chapor, Manager
Beth A. Douglass, Deputy Manager
Production/Editorial Department
Laird Campbell, W1CUT, Manager
Joe! Kleinman, N1BKE, Deputy Manager
Technical Deparlinent
Charles L. Hutchinson, K8CH, Manager
Gerald L. Hall, K1TD, Deputy Manager
Membership Communications Services
Managoer: John F. Lindholm, W1XC(
Deputy Manager: Hobert J. Halprin, K1XA
Volunteer Resources
Manager: Stephen C. Placa, WB1EYI
Voiunteer Examiner Department
Jim Clary, WB9IHH, Manager
Club Services Department
Curtis R. Holsopple, K9CH, Manager
Fleld Services Department
Richard ¥. Palm, K1GE, Manager
Administrative Services
Controller:
Purchasing/Office Services Department
Kathy McGrath, Manager

|
Counsa)
Christopher D. Imlay, N3AKD

*Executive Commities Member

“It Seems to Us ...”

Novices Join the Mainstream

Richard Nixon was sworn in as
President, Neil Armstrong became the
first man to set foot on the moon.
“Midnight Cowboy’’ won the Academy
Award for Best Motion Picture. The
Mets won the World Series in five games.
ARRL asked that Technicians be given
10-meter phone privileges. The year was
1969.

Gerald Ford was President. U.S.
civilians were evacuated from Saigon as
the South Vietnamese government fell.
The FRI captured Patty Hearst. The Red
Sox lost the World Series to Cincinnati
in the seventh game. ARRL asked that
Novices be given 220-MHz privileges.
The year was 1975,

President Reagan faced his last two
years in office with both houses of
Congress in Democratic hands., The Dow
Jones average smashed the 2000 mark.
“Tax Reform” took effect. The Giants
won the Super Bowl. Novices were
granted 220-MHz privileges, and
Technicians (along with Novices) gained
10-meter phone privileges. The year was
1987.

Can it be true, that after so many years
Novices and Technicians are getting their
long-sought new privileges? In a word,
ves. And it portends great things for
Amateur Radio.

In a couple of months, Novices will be
able to put their present HF rigs on
10-meter SSB. They’ll be able to hook
up their computers to work RTTY,
AMTOR, and packet. They’ll be allowed
to get on 220 and 1270 MHz and talk to
other local hams. The rush to get ready
for the ‘“‘band-warming weekend"”
already has begun.

Why is this so important? Ask one of
the tens of thousands of Novices who
have never used their operating privileges
or who grew tired of manually sent
Morse code before getting around to
upgrading. Ask an ‘“‘Elmer”” who has
worked patiently with a budding ham,
only to have them lose interest. Ask a
school radio club advisor who has seen
his potential club members drift into

computers and CB.

No longer will the beginning Novice be
limited, paradoxically, to the operating
mode that requires the greatest amount
of operating skill. No longer will the
socialization of a new ham have to be
conducted at five words per minute. No
longer will new and exciting aspects of
Amateur Radio be off-limits to en-
thusiastic newcomers. When the new
FCC rules take effect, Novices will join
the mainstream of Amateur Radio—we
hope to continue on to greater personal
achievements and privileges.

In adopting Novice Enhancement
essentially as proposed by the League,
the FCC added one interesting wrinkle
of its own. The present Element 3 wriften
examination for Technician and General
is to be split into two parts, Elements
3(A) and 3(B), covering VHF and HF
matiers, respectively. The Novice wish-
ing to upgrade to Technician will face
just a 25-guestion written exam—which
should encourage upgrading. Going on
from Technician to General will involve
a 25-guestion written exam in addition
to the 13-WPM code test.

In 1983, in response to the FCC
proposal to eliminate the Morse code
examination requirement, hams ac-
knowledged the need for growth but
expressed overwhelming opposition to
that particular stimulant. In abandoning
its own proposal in the face of this
opposition, the FCC entrusted us with
responsibility for seeing that Amateur
Radio would grow on our own terms
rather than theirs. The following vear,
the ARRL Board set a goal for Amateur
Radio growih: 600,000 licensees by the
end of the decade. In 1985 the blueprint
for achieving that goal was unveiled:
Novice Enthancement. Now, in the words
of FCC Private Radio Bureau Chief
Mike Fitch, ““We’ve provided these new
growth tools to Amateur Radio.-It’s up
to the amateur community to put the
tools to work.”

And with your help, so we shall.

—David Sumner, KIZZ
March 1987 9
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FCC Gives Stamp of Approval
s Details on page 15

Contesting, Microwave Style: The key ingredient was
“portable,” as amateurs took to the great outdoors as
part of a great indoor sport—contesting. That was one
of the many exciting aspects of the First ARRL 10-GHz
Cumulative Contest, held over two weekends last
September and October. Many got the chance to take
in some scenic countryside while trying to work the
same station from as many locations as possible, such
as this group from the Concordia University ARC,

 VE2CUA, who dragged their dishes to the top of
4393-foot Mt Mansfield in Vermont (FN26) to work the
X-band. If you participated, you won't want to miss the
contest results on page 87. If you didn’t take part, why

. not check out the article anyway. You might just get
inspired to take part in the Second 10-GHz Contest.
(VE2DUB photo}

WA9GVK Receives Prestigious Award

From Navy

Bruce }. Brown, WA9GVK,
of Falls Church, Virginia,
has received the Navy
Distinguished Civilian
Service Award, the highest
honorary award that can
be given to a civilian
employee of the Navy. In
presenting the award,

Secretary of the Navy John

H. Lehman cited Bruce for
making ‘‘an extraordinary
number of notable
technical and managerial
achievemenis furthering

tactical operations at sea through the design,
development and introduction of technological in-
novations in voice, data, and image communications.”
Currently Deputy Director for Submarine Electronic
Warfare at the Maval Sea Systems Command, Bruce
holds seven US patents and has written more than

30 technical papers on signal processing, radar display,
communications and circuit desigh. He has also
contributed heavily to the 1985, 1986 and 1987 ARRL
Handbooks and to the upcoming 1987 edition of the
ARRL Operating Manual, primarily in the area of image
communications. Congratulations; Bruce!

Last Call for National Convention Papers

lf you're interested in
presenting a paper or
forum at the 1987 ARRL
National Convention in
Atlanta on July 10-12,
you'll have to hurry 1o get
your request in. The
deadline for prospective
presentations is March 1.
Technical and operating
presentations are

preferred. Inquiries from
groups desiring meeting
space at the Convention
are also welcome. Contact
Sandy Donahue, WA4ABY,
ARRE National Convention,
960 Ralph McGill Blvd,
Atlanta, GA 30306, tel
404-875-9450 (after 5 PM
Eastern Time),

" Nominations Open for Hiram Percy Maxim Memorial Award

Do you know of any hams
under 21 years of age who
exemplify the bases and
purposes of Amateur
Radio? Nominations are
open for the Hiram Percy
Maxim Memorial Award,
given annually in
recognition of a young
person’s accomplishments
and contributions in
public service, technical

" development, operating,
recruitment, public
relations and other
amateur-related activities.

in keeping with the
tradition of the award
since its inception in 1936,
formal nominations are
made by ARRL Section
Managers. S0, your
nominations and any
supporting information,
including the endorsement
of ARRL-affillated clubs
and elected or appointed
League officials, must first
be submitted to the
appropriate Section
Manager for consideration.
Nominations should

document only the
candidate’s achievements
during the previous
calendar year, and must
be received by the Section
Manager no later than
June 1, 1987. Section
Managers, in turn, must
submit the formal
nomination to ARRL HQ
by the close of business
on june 15 for it to be
eligible for consideration
by the Volunteer
Resources Committee.

There is no limit to the
number of nominations
that may be submitted by
each Section Manager.
The Maxim Award
recipient will receive a
cash award of $1000, an
engraved plaque, and
travel and
accommodations expenses
to enable him or her to
attend an ARRL
Convention, at which a
formal presentation of the

Award will be made.

March 1987 1"




Get the Message Across. ..

... with magnetic signs, banners, 1D
cards and any other appropriate items
to identify yourself quickly as an
authorized Amateur Radio emergency |
communicator. A magnetic sign on the i
side of your car can help you get
through a roadblock. An ID badge will
help relief officials pick you out of a
crowd. During parades ar other public-
service events, a large banner can get
your message across clearly to the
public that Amateur Radio is providing
free, professional-quality
communications.

There are several known suppliers of
these materials. For instance, San
Diego Section hams have been getting magnetic signs like the one shown above
from a local company for some time. Made of sturdy vinyl with a magnetic backing,
this 8- by 19-inch sign can be attached and removed easily from metal surfaces, such

as a car door. For years, HQ has supplied

Amateur Radio Emergency Service 1D cards
| (shown at left) to the League’s grassroots
emergency communicators. To protect the ID
| from wear and the elements, you might put it
| in a plastic holder or even laminate it, and
i clip the 1D securely to your outerwear.
| Another company produces an attractive 8- by
3-foot heavy-vinyl banner with the standard
wording “'Communications For This Event
Provided By Amateur Radio Operators.”
Customized wording s also available. Contact
the ARRL Field Services Department for more
informatton and the names and addresses of
some suppliers of these materials. Also, if you
know of any reliable vendors, let HQ know;
we'll add the names to aur [ist,

- |
Ui
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Call for Packet-Radio
Papers

Are you well-versed in
some facet of packet radio
and wish to share that
knowlege with others?
You could get a chance to
do so at the Sixth ARRL
Amateur Radio Computer
Networking Conference,
to be held August 29, 1987
at Redondo Beach,
California. Host for the
conference is the TRW
Amateur Radio Club.
Papers are invited on
amateur digital
communications,
particularly packet radio,
including transmission
technelogies, networking,
network expansion and
development, applications,
operations, message
handling, international
matters, spectrum
management, and
integration of data, voice
and images. Prospective
authors should contact
Mrs Maty Weinberg,
ARRL, 225 Main $t,
Newington, CT 06111,

tel 203-666-1541, for an
author’s kit. Camera-ready
originals are due at ARRL
HQ no later than july 27,
1987.

Good Ice Breaker: Ever
wish you had something
to help you explain the
henefits of Amateur Radio
to your neighbors or to a
lacal zoning board? Enter
the new ARRL brochure:
Ham Radio, A Community
Resaurce. Produced by the
Club Services Department,
this handy publication
answers many of the
fuestions nonhams have
concerning Amateur

Double Vision? Some people driving by the QTH of

lim “Skip” Youngberg, KINKR, do a double-take when
they notice his license plates. A USAF Lieutenant
Colonel, Skip maintains two “residences” and has a
car registered for each: one in his home state of
Rhode [sland; the other at the USAF Space Division in
California, a state that allows nonresident military
personnel to register cars locally. Skip says he’s seen
a number of second cars for which hams have
apparently obtained vanity plates with a modified
version of their call (KINKR-2, for example}. He
wonders if there are any other hams who have
multiple “straight call” plates.

Radio, including who
hams are, why formidable-
looking antennas are often
necessary, how hams
provide a public service to
their communities and
how to find out more
about becoming a ham.
Contact the ARRL Club
Services Department for
information on obtaining
copies,

12
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QST, Ink: Members know that QST is produced each
month by the ARRL staff, but few know what happens
to it between the time it leaves HQ and reaches their
mailboxes. After each issue is prepared at HQ—from
writing to editing, to typesetting to layout—it is sent by
overnight express mail to R. R. Donnelley & Sons
Company, in Glasgow, Kentucky. RRD has printed QST
since 1976, when the magazine went to a larger
format. One of several Donnelley plants, this one
specializes in magazines; another plant, in Indiana,
printed the 1987 ARRL Handbook. After printing

and binding are completed, address labels supplied by
HQ are put on and the magazine arrives at a post
office substation—housed in the plant—for mailing

to members. This photo was taken by ARRL Production
Supervisor Shelly Chrisjohn, WB1ENT, who visited

the printing facility in early November with Layout
Artist Jodi Morin, KATIPA, They timed their visit to
coincide with the beginning of the extensive printing
process December QST would go through.

Elusive Award: Here's one
award that has eluded radio
amateurs so far—and is likely
to go unclaimed for quite
some time! This unique
trophy is the Elser-Mathes
Cup, to be awarded to the
first amateur who establishes
a two-way between Earth and
Mars. Hardly a modern idea,
the Cup was conceived by
Colonel Fred Elser, then-K3AA,
and Lieutenant Cormmander
Stanley Mathes, then-K1CY,
while both were in the
Philippines in 1928. As the story goes, Elser was inspired
by the deep interest ARRL's cofounder, Hiram Percy
Maxim, had in the “Red Planet.” The two found the
trophy, a native Igorot carving, in a store in Baguio. The
base represents the Earth, and the seated figures its
inhabitants. The bowl represents Mars, and the standing
figures represent the radic amateurs who bridge the
distance between the two worlds. The Elser-Mathes Cup
is on permanent display in the ARRL Museum—that is,
of course, until someone wins it. Any takers?

Monitoring Stations
Sought

Do you have operating
experience, maturity, spare
time, equipment resources
and technical knowiedge?
The ARRL Amateur
Auxiliary is looking for
qualified amateurs to fill
Regional Monitoring
Station appointments for
the following regions:
Alaska, Great Lakes,
Hawaii, Mid-Central,
North-Central and Puerto
Rico. A volunteer position,
the RMS works closely
with FCC Field Operations
Bureau enforcement staff
on hard-core cases that
are beyond the normal
scope of ARRL Ofiicial
Qbservers, Because of the
sensitive and important
nature of this position,
the RMS appointment is
made only by the ARRL
President. If you think you
qualify, contact the ARRL
Field Services Department
for more information.

Want to Spice up
Your Club Meetings?

Looking for a captivating
program for your next
club meeting? ARRL has a
library of more than 100
films, slide presentations,
tape recordings and video-
tapes that are available

on loan for free to League
members, Affiliated Clubs
and instructors teaching a
license class. Ham-in-
Space operations, Field
Nay and FCC tutorials are
among the many topics
available. For a copy of
HQ's Audio/Visual Program
Catalog, send an SASE
with 2 units of postage

to ARRL Librarian Karl
Townsend.

Ham Horizon: This beautiful scene was captured by a
member of the Radio Club Mar def Plata during an
operation last October 20-25. At the time, the club was
operating AZ1D from Trinidad Island, on the east coast
of Argentina, in honor of the 9th 1ARU Region 2
Meeting in Buenos Aires. Here, one of the club’s
members finishes the 2-element directional antenna for
40 meters. During the operation, club members racked
up about 1200 contacts with US stations. {photo

courtesy LU4E))
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League Lines

Novice Enhancement has been approved by the FCC! However, at press time, the only official word from FCC was
a short press release. The release states that Novices have been granted new privileges which include all emission
modes in portions of the 1.25-meter (220 MHz) and 23-centimeter (1270 MHz) bands, and CW, SSB and digital
privileges in a 10-meter subband. Present Novices will be grandfathered into the new privileges. At the same time,
the Commission also separated examination Element 3 into Elements 3(A) and 3(B). This will mean that persons
who want to upgrade to Technician class will now be taking a shorter examination, dealing with VHF/UHF matters,
and will take a further written examination along with the 13-WPM code test, to upgrade to General.

The FCC release omits many pertinent details, including the effective date of the new rules. However, from what
information we do have, the Report and Order is expected to closely mirror the original ARRL proposal. Monitor
WIAW for further details as they become available,

See pages 9 and 15 for more information about Novice Enhancement.

Written exarnination credit for Amateur Radio exams, PR Docket 86-63, becante effective February 13, 1987, For
more details, see the Happenings column on page 62.

The ARRL Board of Directors met January 16 and 17 in Hartford. One of its major actions was to take another
step toward refurbishing W1AW and adding a visitors® center here at Headquarters. For a complete update concerning
the Center, see page 53. The Board also created an Education Task Force to review and update curricula for the
teaching of Amateur Radio classes, asked that the Ad Hoc Committee on Amateur Radio Digital Communications
develop a proposal for facilitating message handling via packet, and expanded the call-sign badge program. The
complete minutes of the Board meeting begin on page 57.

Help ARRL celebrate its 75th, or Diamond, anniversary! The ARRL Board is seeking applications from groups wishing
to sponsor the 1989 National Convention. Applications to sponsor the Convention will be accepted until June i,
1987 and the site selected at the July 1987 Board meeting. The selection will be based on the guidelines which appear
in March 1986 QST , page 13.

Each year, the ARRL Foundation sponsors a number of scholarships and the Victor Clark Youth [ncentive Program.
The deadline for ARRL Foundation Scholarship applications for the 1987-88 academic year is May 1, 1987. The
Clark Program provides minigrants year-round to groups that demonstrate a serious intent to provide support for
the development of Amateur Radio among high-school age youth. For further information about these scholarships,
which range from $500 to $5000, and other Foundation programs, contact the ARRL Foundation, ¢/0 ARRL, 225
Main St, Newington, CT 06111.

Worked 100 countries for the DXCC Golden Jubilee award? If not, March 7-8, the phone weekend of the ARRL
International DX Contest, will provide a good opportunity. For details, see December 1986 QST , page 80.

Been licensed for 20 years or longer? 1n recognition of current amateurs who held an amateur license 20 or more
vears ago (lapses permitted), the ARRL sponsors an Old-Timers Club award {OTC). If you qualify, just drop a note
to Headquarters with the date of your first amateur license and your call sign then and now for your certificate.
There is no charge, but piease include an SASE.

WIAW made over 275 QSOs in the Novice Roundup. Operators from the Headquarters staff included KA1CV,
KBIMW, NJ2i., WB4FDT, KJ4KB and KH6CP.

Jop openings at HQ. Resumes are requested from applicants for the ARRL HQ position of Advertising Manager
which will be open as of the end of August 1987, upon the retirement of Advertising Manager Lee Aurick, W1SE.
The successful candidate should report to HQ in June or early July for overiap during more than one QST advertising
cycle. Proven sales ability, knowledge of the Amateur Radio industry and products, managerial experience, and ability
to travel are required. Starting salary $25,428-30,914 depending on qualifications. Qualified applicants please contact
Publications Manager Paul Rinaldo, W4RI.

HQ has an immediate opening for the Training Program Manager in the Club Services Department, The Training
Program Manager is responsible for writing the QST column Exploring Ham Radio, and works with the Club Services
Department to develop new and revitalized hams through clubs, instructors and Elmers. The successful candidate
must have five or more years experience as a licensed amatear, as well as teaching experience, creative writing ability,
and typing and word-processing skills. In addition, the candidate should have some experience in preparing audiovisual
materials and/or in radio/ TV production. The salary range is $16,120-22,568. For further information, contact Curt
Holsopple, K9CH, at Headquarters.



More frequencies plus more modes equals
more fun and usefulness for Novice licensees.
Now, there are-even better reasons for
anyone to join—and stay in—the Amateur

Radio fold.

By Curt Holsopple, KOCH

Manager, ARRL Club Services Department

T s the snows of January swirl
A around the Northern Hemisphere,
a lot of folks across the [and wish
they had a crystal ball. Just a couple of
days before this issue of QST is going to
press, the Federal Communications Com-
mission has announced that Novice
Amateur Radio operator privileges will be
expanded, The final and official details
were not due out until well past press time,
but we have good reason o believe that the
ECC has adopted virtually everything
proposed by the ARRL.'

What We Got

According to the FCC’s January 30,
1987, news release, Novices will be
permitted all emission modes on the
23-centimeter band (1270 MHz), apparent-
ly including operation through repeaters.
The FCC’s news release similarly states that
Novice privileges will *“...include all
emission modes for the...l.25 meter
band...”” so WNovices apparently will
receive an allocation on 220 MHz, again
with repeater use permitted! In both cases,
as we understand it, just a portion of the
band will be available to Novices. They also
will be authorized to use CW, data and
single-sideband modes on a portion of the
10-meter band.

. The FCC will “‘grandfather’’ existing
ticensees, permitting current Novices to use
the added privileges once the new Rules
become effective. Likewise, as in the past,
Technicians will benefit from the expansion
of the 10-meter Novice band and operating
modes.

New Tests, ..

. Once the new Rules take effect (we don’t
vet know when that will be, but probably
by early April), candidates for the Novice
license will be taking a somewhat longer
written exam—expanded from 20 questions

15ea “FCC Issues Novice Enhancement NPRM.”
June 1986 QST, pp 48-51.

to 30 questions. The expanded Novice
exam wifl permit additional questions to be
asked regarding the newly added privileges
(that is, packet radio, single sideband, FM
and repeaters, etc), but the content will be
kept at a level appropriate for an entry-level
license. The Novice and Technician license
exam will still include the 5-word-per-
minute code test.

Technicians and Generals will be affected
by the FCC's Novice Enhancernent
Rulemaking as well. Previously, the
Technician and General class written exams
ghared the same 50-item written element,
with only the difference in code test speeds

The ARRL s
instructional materiais
will be updated guickly
in light of Novice
Enhancemeni.

seiting the two licenses apart. Under the
new Rules, Technicians and Generals will
have separate and shorter written exams of
25 questions each, with the tests more
closely relating to actual privileges being
granted for each class of license, Upgrading
from Technician to General for future
Technicians will involve a 25-guestion
written examination in addition to the
13-WPM code test. Presumably, presently
licensed Techs will not have to be re-
examined on material they have already
passed, but at press time the mechanics for
differentiating were unknown.

...And New Procedures

Apparently, the FCC will require fwo
examiners to administer the new Novice
exams, as requested by ARRL, but the

qualifications for serving as an examiner
for a Novice test have not changed, and
Novice testing has #of been absorbed into
the VEC system. As before, Novice
examiners must be at least 18 vears old,
hold a wvalid Ceneral, Advanced or
Amateur Extra Class license, and not be
related to the candidate. The FCC’s
financial conflict-of-interest rule
(97.319[b]) prevents someone from serving
as an examiner if he/she derives income
from Amateur Radio-related commerce.

What It Means to Novices

Obviously, expanded operating privileges
for Novice class licensees affects the
Movices themselves the most. As this is
being written in late January, the Novice
bands are busy with CW contacts for the
1987 Novice Roundup operating event.
Using Morse code is hardly a dead issue for
Novices, yet it’s easy to picture Novices
licking their chops at the notion of soon
being able to use a iicrophone and
keyboard for communications.

Novices are already involved in public
service activities, notably CW traffic-
handling, but the expanded frequencies and
operating modes will greatly enhance their
ability to serve in times of a communica-
tions emergency. The expanded capabilities
will also help Novices get a broader taste
for ham radio, giving them the added drive
to upgrade their licenses and expand their
operating privifeges.

What It Means to Instructors

Many imstructors teaching Novice
courses right now wonder how Novice
Enhancement will affect their approach to
teaching Novice courses. Like most exciting
possibilities in life, there’s no simple
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formula for this one. But we have some
suggestions.

We don’t know exactly when the new
FCC Rules will take effect, but it’s likely
that the winter-spring 1987 crop of Novice
classes will be completed and tests ad-
ministered under the old {existing) rules.
Novice candidates being tested in the first
several months of 1987 can probably expect
to be responsible for the material repre-
sented in the existing FCC-authorized
question pool, PR Bulletin Number 1035A,
refeased in July 1985. (No new Novice pool
was issued in 1986.)

All information needed to prepare for

e sure your Novices
are trained operators 5o
they can have fun, ot
Jfrustration, with their
expanded privileges.

the current 20-question Novice written
exam is contained in the sixth edition of the
ARRL’s Novice study guide, Tune In The
World With Ham Radio. If you're teaching
a Novice course, the 1986 edition of the
ARRL's Novice Instructor’s Guide is also
very helpful. Obviously, the ARRL’s
instructional materials will be updated
guickly in light of Novice enhancement,
once the FCC releases the specifics.

‘What It Means to Elmers

What an opportunity! You’'ve probably
bumped into some folks who have said they
didn’t think ham radio had anything for
them. With HF SSB and packet and
VHF/UHF FM and packet to offer, as well
as other modes, the Novice ticket now has
some very interesting *‘carrots’’ to attract
fiewcomers. As an instructor or “*Elmer”’
(mentor), you can now point out to
potential hams that the land rush for FM
and packet modes is now available to
Novices, too. In the meantime, Novice
instructors and Elmers should siart
teaching more than “‘how to pass the test.”
Novice candidates should have exposure
and training in SSB and FM/repeater
operating techniques, as well as packet
radio procedures. Make an effort to get
candidates on the air as third-party
operators with a licensed ham present as
control operator. Give the would-be
Novices a chance to have fun as hams long
before they ever sit for the Novice license
exam,

Newcomers to ham radio typically have
a lot of questions about how to find
suitable gear and set it up. Even old CW-
only rigs need some peripherals to be
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usable—an external antenna changeover
relay and CW sidetone monitor, for
example. Although 10-meter SSB and
packet gear and VHF/UHF FM phone and
packet gear will probably be newer and
simpiler to set up, the Novice may now need
help with such things as learning computer
techniques and soldering interface cables.

The new operating privileges will bring
with them a special jargon and etiquette,
Novices will need help making the
transition from student to user of the air-
waves. Be sure your Novices are frained
operators in these new modes 5o that they
can have fun, not frustration, with their
expanded privileges.

What It Means to the Field Organization

Novice enhancement means a big bonus
for the ARRL s cadre of volunteers all over
the country, Traffic handlers will now find
Novice operators much more availabie for
local/regional FM traffic nets on 220 MHz.
As packet and 10-meter single-sideband
activity catches on, the National Traffic
System will incorporate these capabilities
and the large pool of Novice operators that
comes with them.

The new Novice license privileges permit
far more latitude for Novices active in
public service communications as well.
Whether it’s walk-athons or weather
spotting, nobody can doubt the need for
disciplined communications using hand-
held radios. One out of five licensed hams
hold Novice tickets, but until now the
Novices were mostly on the outside looking
in. From a public service communications
standpoint, the potential pool of Amateur
Radio operators just grew about 20% with

What Novice Enhancement Means

At press time, we still didn't have
final details from the FCC. The FCC
has not vet said preciscly when
Novice operating privileges will be
expanded, We arg fold, however, io
expact something along the following
lines fo be the expanded Novice
privileges.
© 23 cgnfimetors (1270-1285 MHz
subband), 5 watis PEP output; all
authorized modes, including
rapeaier use
i.2% meters [Novice subband not
yet known): 25 watts FEP output;
all authonized modes, including
repaater use;

10 maters: 28.1-28.3 MHz
subband--CW and data modes:
22.3-28.5 MHz subband—CW and
S5B modes, 200 watts PEP
output.

Monitor W1AW bulletins, the ARRL
Letter and next month's QST for
updates as they hecome available.

»

inevitable start-up
jactors may influence
the FCC’s timetable for
putting Novice
Enhancement Rules
into effect.

Novice enhancement. That should keep our
Emergency Coordinators awake nights
dreaming of their newfound wealth and
capability!

What It Means to Clubs

When the expanded 28-MHz allocation
becomes a reality for Novices, it will also
be added to the Technician’s bag of tricks.
Both Novices and Technicians will, there-
fore, become even more capable of
participating in major operating events as
well as serving as on-air operators during
communications emergencies. And don’t
overlook 10 meters as a good place for a
local net in the evening! The possibilities
are limited only by your imagination!

With additional modes of operation
coupled with improving conditions on
10 meters, radio clubs should find it easier
to incorporate Novices and Technicians
into DXing, contesting and traffic
handling. The FM and repeater capabilities
will also help Novices get integrated into
local public service events using hand-held
radios.

What It Means to the Amateur Radio
Service

When the Novice and Technician licenses
were created over 35 years ago, they both
had AM phone privileges on VHF but
activity was sparse. How things have
changed! Now the VHF and UHF spec-
trum is readily accessed and the bands are
busy. Getting Novices going in this area of
the spectrum will be 2 big drawing card for
potential hams, and help reverse the Novice
dropout rate.

Now, more than ever, the entry-level
Amateur Radio license gives a tantalizing
sample of what Amateur Radio can be. In
this way, we are making it even more
enticing for all licensed radio amateurs to
be active members of the amateur com-
munity. Let’s get busy looking for ways to
turn possibilities into realities.

When Do We Start?

By the time you read this, the FCC may
have released the full details of its new
Report and Order on PR Docket 86-161,
the Rules regarding Novice Enhancement.
if so, WIAW bulletins will have contained

(continued on page 54)



The Shopper’s Guide to
Packet-Radio TNCs

Packet-radio TNCs come in all shapes and sizes. Before you go
shopping, learn what the differences are!

By Stan Horzepa, WA1LOU

' QST Contributing Editor
75 Kreger Dr, Wolcott, CT 06716

traditional—AF, IF, RF and MUF. Then there’s AM, FM,

SSB, UTC, RTTY, ASCIT and SSTV, and we can’t forget
BFO and VFQO. The initials that conjure up magic in Amateur
Radio today are ““TINC.”" Packet radio is a fast-growing mode
in our hobby because it mates our radios with the home computer
to produce an efficient person-to-person and computer-to-
computer communication system. The TNC ties the knot between
the radio and the computer.

T he use of initials or abbreviations in Amateur Radio is

Background

When the initials TNC were first used, they stood for *‘terminal
node controller,’ the computer-controlled device that performs
the packet assembler/disassembler (PAD) function in a packet-
radio system. The PAD assembles digital information from a
terminal into “*packets,” and transfers the packets 10 4 modem.
The modem converts the digital output of the PAD into analog
signals that are transmitted over the air. The PAD also performs
the reverse function—that is, it disassembles received packets into
a stream of information that is accepted by the terminal for
output.

Doug Lockhart, VETAPU, designed the first amateur TNC.
It consisted of a bare PC board that the user populated with parts.
It used a packet radio ‘‘protocol’” (set of operating procedures)
that was developed by Doug and the Vancouver Amateur Digital
Communications Group (VADCG). As a result, Doug’s TNC
became known as the ‘‘Vancouver Board,’” and the protocol
became known as the “Vancouver protocol,” “VADCG
protocol™ or *V-1" (to differentiate it from later versions V-2
and V-3).

The Vancouver board was a true TNC—ihat is, it provided
only the PAD function. An external modem was required between
the TNC and the radio equipment. For VHF packet-radio
operation, VADCG chose to use modems that were compatible
with the Bell 202 standard because these modems were readily
available. Bell 202 modems operate half-duplex at 1200 bits per
second (bit/s) using AFSK tones of 1200 Hz for a mark and
2200 Hz for a space. These modems are still being used today
on'2 meters, to the near exclusion of all other modems.

PAD Plus

Today, the term *“TNC' connotes more than just the PAD
function. Many systems now being sold as TNCs include the
modem function as well as the PAD function. The external
modem is no longer needed.

In 1981, the Tucson Amateur Packet Radio Corporation
(TAPR) designed hardware that included a PAD together with
a modem that was compatible with the Bell 202 standard. This
development became known as the “TAPR board” or “TAPR
THNC 1.7* Tt used VADCG V-1, as well as a new protocol that
resulted from a series of meetings of packet-radio enthusiasts.
This new protocol is based on the commercial packet-switching

protocol, CCITT X.25, and became known as the *‘amateur
X.25"" or ““AX.25" protocol.

In 1985, TAPR introduced a new TNC, dubbed the “TAPR
TNC 2. It implemented only AX.25, but provided a more
advanced implementation of that protocol (Version 2). As a result,
the TNC 2 offered the user more AX.25 features and capabilities
than the TNC 1. Most of the TNCs.on the market today are
functional equivalents (compatibles} of either the VADCG board
or the two TAPR boards, TNC I and TNC 2.

HF Versus YHF

Modem requirements for HF and VHF packet radio differ.
The Befl-202-compatible modem (1200 bit/s) is the modem of
choice on 2 meters, but for operation below 28 MHz, FCC
requirements dictate a maximum of 300 bauds (this translates to
300 bit/s). The TAPR TNCs and the initial TAPR-compatible
TNCs only provided a 1200-bit/s modem. To use those TNCs
on HF, you had to modify the built-in modem or add an external
modem.

Today, some TNCs include built-in switchable modems. On
command, vou can configure the TNC to operate at 300 bit/s
for HF or 1200 bit/s for 2-meter operation. There is in-
compatibility between the 300-bit/s HF modems used in TNCs,
however, Some Bell-103-compatible modems use AFSK tones
with a frequency shift of 200 Hz between mark and space, while
others, not Bell-compatible, use the preferred frequency shift of
600 Hz.!

Universai or Computer Specific

The original TNCs functioned with any terminal or computer
that had an EIA RS-232-C serial interface. The TNC's **user
interface,” (the set of TNC commands and status messages
available to the user), did not differ from one terminal/computer
system to another. Whether you used an 1BM® PC or 2 Radio
Shack® TRS-30 Model I, “***CONNECTED TO WALILOU™
was the message you received after successfully connecting with
this station using a TAPR TNC, or compatible, connected to the
RS-232-C interface on your PC or Model I.

Today, some TNCs are computer specific, They are designed
for operation with only one computer and, as a result, computer-
specific software or firmware can be included to make the user
interface more friendly. Such features as split-screen displays of
received and transmitted text are possible when the user interface
is created for a specific computer.

1Since mast of the listed equipment inglude VHF modems, and many of
them include HF modems, spacifications for only those equipment with
modems that do not meet the Bell-202 standard for VHF or the Bell-103
standard for HF are identifled. For & complete description of modem
specifications, see The 7987 ARRL Hanabook, M. Wilson, ed. (Newington:
ARRL, 1986), pp 18-34 fo 19-38,
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Table 1
List of TNC Manufacturers

Advanced Electronics Applications, inc (AEA), PO Box C-2160,
Lynnwood, WA 98036-0918, tel 206-775-7373

Amateur-Wholesale Electronics, 46 Greenshoro Hwy, Watkinsville,
GA 30677, tel 404-769-8706

Australian Amateur Packet Radio (AAPRA}, 59 Westbrook Ave,
Wahroonga, NSW 2076, Australia

Bill Ashby & Son, Box 332, Pluckemin, NJ 07978
GLB Electronics Inc, 151 Commerce Pkwy, Buffalo, NY 14224

Hamilton and Area Packet Network (HAPN), Box 4466, Station D,
Hamilton, ON L8V 457, Canada

Heath Co, Benton Harbor, Mi 49022

Kantronics, 1202 E 23rd 5t, Lawrence, KS 66046

MFJ Enterprises Inc, PO Box 494, Mississippl State, MS 39762
Microlog, 18713 Mooney Dr, Gaithersburg, MD 20879

Pac-Comm Packet Radio Systems Inc, 3652 West Cypress St,
Tampa, FL 33609

Packeterm, Box 835, Amherst, NH 03031

Richeraft Engineering Ltd, No. 1, Wahmeda Industrial Park,
Chautauqua, NY 14722

Tucson Amateur Packet Radio Corp (TAPR), PO Box 22888,
Tucson, AZ 85734.2888

Vancouver Amateur Digital Communications Group (VADCG),
9531 Qdlin Rd, Richmond, BC VYéX 1E1, Canada

Packet Plus

The latest innovations in TNCs are units that operate in other
digital modes, or at higher speeds. The other modes include CW,
RTTY (Baudot and ASCIT} and AMTOR. The TNC that operates
at a higher speed has broken the 1200 bit/s barrier—imodus
operandi on 2 meters for the past seven years.

What’s Available?

With all the available choices, someone starting out in packet
radio may find the TNC marketplace a real jungle. The goal of
this article is to sort out what is available, and provide the packet-
radio beginner with a clearer choice in selecting a TNC.

The following listing of available TNCs is not complete,
although at the time this was written, every attempt was made
to provide as complete a listing as possible. At the rate that new
TNCs are appearing on the market, this list should be updated
on almost a daily basis. Prices shown are list prices—they, too,
could be updated to reflect closeout pricing, sales, and so on.
Some TNCs have been covered in QSTs Product Reviews. Where
applicable, issue and page are shown, Manufacturers of the listed
TNCs are shown in Table 1.

The Original VADCG TNC and a Compatible

The original VADCG board, being a *‘true TNC,”” required
an external modem congected to its RS-232-C serial port.
Originally, it only used VADCG V-1 because V-1 was the only
protocol in existence, It was capable of using each new protocol
that came into existence, however. The current VADCQ board,
the TNC + , uses AX.25 and VADCG V-1, V-2 and V-3. It still
requires an external modem connected to its serial port, or,
optionally, to its TTL modem port. Four LEDs provide status
indication. The unit requires 12 V dc.

Bill Ashby & Son PAC/NET System

The PAC/NET system is a scaled-down version (4.5 x
6.0 inches) of the original VADCG board. An R8-232-C serial
port provides the connection to an external modem. The board
requires 8 to 10 'V dc at 0.5 A. 1t is available as a bare PC board
(380), or assembled and tested with AX.25 in EPROM ($240).
All required ICs (except for 2 EPROMS) are available separately
($80).
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Bill Ashby & Son PAC/NET System, a VADCG-board compatible.

The First AX.25 Tmplementation: TAPR TNC 1 Compatibles

The TAPR TNC 1 was the first to include a built-in modem:
(Bell 202 compatible, 1200 bit/s), and to use AX.25 Version I
(also VADCG V-1). An RS-232-C serial port provides the con-
nection between the TNC and a terminal/computer and supports
the standard data rates between 50 and 19,200 bauds. The TNC
1’s radio port supports data rates between 50 and 4800 bauds,
but an external modem is required above 1200 bauds. The data
rates of both ports are softwarc selectable. The unit uses a
6809 microprocessor and provides eight status indicators. it
operates from 117 V ag, and includes a watchdog timer for,
protection during unattended operation.

TNC 1 was a kit that included all necessary parts and extensive
documentation. Although TNC 1 is no longer available, except
as used equipment, it was the precursor of the following TNCs
and some of these are still available. The AX.25 Version 1 in the
TNC 1 does not provide such features as multiple connections
and full-function monitoring that AX.25 Version 2 in the TNC
2 provides. Ronald Raikes, WASDED, has written new firmware
for the TNC i and its compatibles (the AEA PKT-1 and Heath
HD-4040) that provides these missing features. Ron’s code uses
a different user interface than the TNC I or TNC 2, but it is easy
to learn and use. His code is available on various landline and
packet-radio bulletin boards. it must be downloaded and burned
into two 2764 EPROMs that replace the originaf TNC 1
EPROMS.

AEA PKT-]

The PKT-1 (3$589) was the first commercial TNC. It is
functionally the same as the TNC 1, varying only in being
preassembled and using a 12 V de power supply.

AEA PKT-1 TNC, the first TAPR TNC compatible.

Heath HD-4040

The Heath TNC is nearly an exact duplicate of the TNC 1.
The difference is its enclosure, Naturally, Heath's duplication



of the TNC 1 is a kit ($200), and includes the HD-4040-1 status
indicator and connect alarm kit and the HCD-4040-2 HF modem
filter (available separately at $25 and $10, respectively). The
PKT-1 and the HD-4040 were covered in Product Review, OST,
Nov 1985.

Heath HD-4040 TNC, the first commercial TNC kit.

Kantranics Packer Communicator

This discontinued, but still available, TNC ($219) was the first
to provide built-in modems for HF and VHF. It uses a
6803 microprocessor and a modified version of the TNC 1
firmware. It is powered by 12 V d¢, but does not have a watch-
dog timer. The Kantrosnics {irmware modification allows the TNC
to perform certain hardware tasks in software, thus eliminating
the components that perform these tasks (most significantly the
HDLC controller IC). As a result, this unit’s dimensions (2 x
6 > 8 inches) are sinaller than the TNC 1. This modification
makes no difference to the user interface as its commands and
messages are the same as those used with the TNC 1. However,
the maximum data rate of the radio port is 1200 bit/s. In all other
respects, this first Kantronics entry in the TNC field is functionally
the same as the TNC 1.

Puacketerm IPT

This portable packet terminal (3995} includes a 9-in video
display, 74-key fuli-travel keyboard and a TNC (compatible with
the TNC 1) with modems for HF and VHF operation. An
RS$-232-C serial printer port is provided and the whole terminal
can be powered by 13.8 V dc.

A Different Approach

GLB Electronics PK-1 and PKI-L

GL3B tried something different. It was called **the software
approach’ and, in essence, was an attempt to perform certain
'TNC hardware tasks, primarily the HDLC function, in software.
GLB’s effort predated Kantronics’ by two years. The philosophy
of this approach is that it would eliminate expensive components,
and, thereby, the final product would be smaller and less
expensive. (LB was successful. Its TNC is smaller and less
expensive than others, and, in general, it performs like a TNC
should. However, there are some differences between these TNCs
and the other TNCs.

Because of the software approach, once you begin typing a
message, the TNC cannot send or receive packets until you finish
entering the message. (This unique feature may be eliminated in

_later firmware versions.) Also, the radio operates at a data-rate
top speed of 1200 bit/s. The GLB user interface is unique—a
complete departure from the TAPR and VADCG user interfaces,
although the TNCs do use both AX.25 and VADCG V-1
protocols. This Z80A® microprocessor-controlled TNC is also
able to save received packets in RAM for later retrieval, and it
may be remotely controlled over the air. An optional teleprinter
interface allows it to use a TTY machine as a terminal.

GLB Electronics PK-1 TNC, the first *'software approach™ TNC.

GLB’s “software approach’ TNCs are available in two pre-
assembled versions. The PK-1 ($165 less cabinet) is the older and
larger of the two (4.5 % 9.5 % 1.5 inches) and requires 12 V de
at 200 mA. It has 4 kbytes of RAM that is user-expandable to
14 kbytes or factory-expandable to 56 kbytes. A watchdog timer
for unattended operation is included. The PKI-L (3210 including
cabinet) is smaller (4.6 x 5.9 x 1.0 inches) and requires 9 to
15 V d¢ at a rainiscule 25 mA. Its low power requirement makes
it attractive for remote digital repeater applications. 1t includes
a watchdog timer, 8 kbytes of RAM and a lithium battery for
RAM backup.
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GL.B Electronics PK1-L TNC, a 25-mA version of the PK-1.

The Ongoing AX.25 Implementation—TAPR TNC 2 and
Compatibles

The TAPR TNC 2 was the next logical step after TNC 1. It
differed from TNC 1 in that it is physically smaller, uses a2 more
fully developed AX.25 (Version 2), but it doesn’t use the VADCG
protocel. The maximum data rate of the radio port is now
9600 bit/s, but the data rates of the radio port and the RS-232.C
serial port are now hardware selectable by means of a DIP switch,
rather than software selectable. It is supplied as a well-
documented kit with a ZBOA microprocessor, lithium battery
backup for retention of operating parameters and a 12 V dc power
supply. The life of the TNC 2 ended abruptly as a number of
manufacturers offered their versions of the unit, thus putting
TAPR out of the kit business and back into the research and
development business (where it preferred to be). The following
TNC 2 compatibles are currently available,

AEA PK-80
This preassembled ($260) version of the TNC 2 has beefed-up

AEA PK-80 TNC, a preassembled TAPR TNC 2 compatible.
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circuitry to suppress RFI. 1t does not use CMOS parts and, as
a result, its power requirements are relatively high—i12to 15 V
de at 400 mA. Otherwise, it is identical to the TNC 2.

GLEB Electronics TNC24

GLB’s kit is available in two versions: a CMOS version (3170)
rated at 10 to 15 V dc at 110 mA, and an NMOS version ($155)
rated at 10 to 15 V de at 260 mA. Other than cosmetic differences,
the TNC2A and TNC 2 are identical.

GLB Efectronics TNG2A TNC, a TAPR TNC 2 compatible kit
available in CMOS and NMOS versions.

Kantronics KPC-2

The KPC-2 ($220) is similar to the original Kantronics Packet
Communicator in that it has the same built-in HF and VHF
modems, the same 6803 microprocessor, and the same modified
firmware with a maximum radio data rate of 1200 bit/s. It is
compatible with AX.25 Version 2, and in addition to the standard
RS-232-C serial port, has a T'TL interface (for computers such
as the Commodore® 64}. Serial port and radio port data rates
are software selectable.

Kantronics KPC-2 TNC, a preassembled TAPR TNC 2 compatible
with built-in VHF and HF modems.

MFJS MFJ-1270

This unit is preassembled ($140), and it provides a TTL
interface {for Commodore 64T compatibility), as well as the
standard RS-232-C serial port. Cosmetically, it is very different
from the other TNC 2 work-alikes, but it is functionalty the same.
(See Product Review, OST, Sep 1986.)

MFJ MFJ-1270 TNG, an inexpensive, preassembled TAPR TNC 2
compatible.

Pac-Comm TNC-200

The TNC-200 is available in a variety of flavors: assembled
and tested CMOS and NMOS versions ($220 and $200, respec-
tively); kit versions ({CMOS $170, NMOS $155); and kit versions
less cabinet (CMOS $145, NMOS $135); PC board and hard-to-

20 O5%-

tind parts (CMOS $85, NMOS $80) and bare PC board ($40).
Again, other than cosmetic differences, Pac-Comm'’s versions of
the TNC 2 are the same as the original,

Pac-Comm TNC-220

Another TNC 2 work-alike, the TNC-220 (kit, $125 or
assembled, §160), includes two radio ports and each port may
be configured for 300-baud (HF) or 1200-baud (VHF) operation.
Switching between ports is software controlled and an active band-
pass filter is included for the HF-configured port. The
computer/terminal interface can be selected for TTL or RS-232-C
compatibility. Front-panel status indicators are color coded and
there are provisions for an optional tuning indicator.

Something for Everyone

GLB Electronics PK2

(3LB’s latest entry into the marketplace offers something for
everyone. The unit uses AX.25 (Versions 1 and 2) and VADCG
V-1. Its user interface is compatible with both the TNC 2 and
the unique GLB PK-1/PKI1-L user inierfaces, Unlike the PL-i
and PK1-L, the PK2 uses hardware for all HDLC tasks. The PK2
uses a Z80A microprocessor and includes 16 kbytes of RAM
(expandable to 48 kbytes) to save received packets for later
retrieval. GLB’s 7919 plug-in modem provides software selectable
HF and VHF operation. Its RS-232-C serial port operates at
standard data rates between 45 and 19,200 bauds, and its radio
port operates up to a maximum of 19,200 bauds with provisions
tor high-speed external modems. Unit dimensions are 9.9 X 5.6
x 1.6 inches, and the power requirement is
12 V de at 300 mA. A lithium battery provides RAM backup.

For Your 1/0s Ouly: Computer-Specific TNCs

Certain computers are found in ham shacks more often than
other computers, and it is economical for manufacturers to design
packet-radio products specifically for the more popular
computers. Packet-radio equipment has been specifically designed
for use with the Commodore 64, the IBM PC, and the Radio
Shack TRS-80 Models I, 11T and 4 computers.

AEA PK-64

The PAKRATT™ Model PK-64 ($220) provides the Com-
modore 64 and 128 computers with packet-radio capability; in
addition, Morse, RTTY (Baudot and ASCID and AMTOR
operation are possible. The unit is compatible with the TNC 2
and AX.25 Version 2. The PK-64’s user interface is menu driven,
s0 you do not have to remember all of the various TNC
commands. They are all shown right there on the computer
display. The unit provides split-screen operation with separate
windows for received text, transmitted text and status indications.
The unit is preassembled and plugs into the cartridge port of the
Commodore computer. In addition to a built-in VHF moderm,
operation on HF is selectable (300 bit/s, 200 Hz frequency shift).
An optional HFM-64 modem ($100) provides improved HF
operation. The unit is equipped with an audible alarm that sounds
if a4 connection is made. Power requirement is 13 V dc. (See
Product Review, ST, Jun 1986.)

AEA PK-64 all-digital-mode controller designed for use with the
Commodora C64 and 128 computers.




AAPRA

The Australian Amateur Packet Radio Association has a
packet-radio hardware and software package ($55 Australian) for
the Commodore 64 and 128 computers. The hardware portion
of the package consists of a bare 1200/300 bit/s modem PC board
that plugs into the cartridge port of the Commodore. The modem
board contains provisions for a watchdog timer and a PTT relay.
The computer powers the PTT circuit to ensure that the
transmitter is not activated if the computer is turned off. The
software portion of the package is on a disk, and emulates the
function of a TNC. The software was written by Chris Mills,
VEKA4BCM, and is compatible with AX.25 Version 2. The user
interface is similar to that written for the TNC 1 by Ron Raikes,
WASDED. For Commodore owners who do not own a disk drive,
an EPROM plug-in cartridge version of the AAPRA package is
also available ($80 Australian).

HAPN HAPN-I

The Hamilton (Ontario} Area Packet Network (HAPN)
provides the HAPN-1 packei-radio adapter hardware and
software package (preassembled with software, $199 US; bare
PC board with software, $75 US) for the IBM PC and com-
patibles. The hardware consists of an 8.5-inch card that plugs
into an expansion slot in the PC, The card includes TNC hard-
ware and a watchdog timer, prototyping area and a modem for
VHF operation. The card is powered by the computer and
supports data rates up to 9600 bauds using an external modem.
HAPN has a 4800-baud modem in the works. HAPN’s software
provides AX.25 Version 2 compatibility. An optional VADCG
V-1 and V-2 software package (325 US) and a packet bulletin
board and file transfer package ($25 US) are also available. The
user interface is function-key driven with pop-up menus and
dialog boxes.

Hamilton Area Packet Network HAPN-1, a TNC that plugs into an
IBM PC, or compatible, axpansion slot. The prototype area at the
left side of the card contains HAPN's experimental 4800-baud
modem.

Richeraft Engineering’s Synchronous Packet Radio Using the
Software Approach, Vols 1 and 2.

Bob Richardson, WAUCH, wrote two TNC emulation software
packages for the Radio Shack TRS-80 Models 1, 111 and 4
computers. With this software, the TRS-80 performs all TNC
hardware functions (an appropriate external modem is required).
The user interface is menu driven. Volume 1 is based on VADCG
V-1, and Volume 2 is based on AX.25 Version 1, (Volume 1 or
2 documentation including program listings, $22; Volume 1 or
2 program on disk without documentation, $29.)

All-Digital Wonders: Multimode Products

If, in addition to packet radio, you are interested in other digital
Amateur Radio modes, you might seriously consider one of the
following all-digital-mode products. Because this article concerns
TNCs, only the packet-radio capabilities of these units will be
described.

AEA PK-G4

This Commodore 64- and 128-specific product was covered
under computer-specific TNCs.

Kantronics KAMTM

The “Kantronics All Mode™ ($319) does just that—Morse,
Baudot, ASCII, AMTOR and packet-radio modes. 1t may be
connected to any computer or terminal with a standard RS-232-C
serial port or a TTL interface. Two radio ports are included for
HF and VHF operation. On HF, the mark and space tone
frequencies are programmable and a front-panel tuning indicator
is provided. One-hundred software commands control the
operation of this unit.

Microlog ART-I

As of this writing, the ART-1 ($199) provides Morse, Baudot,
ASCII and AMTOR capabilities for the Commodore 64 and 128
computers. Packet-radio capability is promised soon. Stand by
for more information on this one.

AEA PK-232

The PAKRATT™ Model PK-232 ($320) provides Morse,
Baudot, ASCII, AMTOR and packet-radio capability for any
computer equipped with an RS-232-C serial port. The unit is
preassembled and includes internal modems for HF (200-Hz
frequency shift) and VHF operation. Provisions are included for
using external modems operating between 2400 and 9600 bauds.
A Z80A microprocessor runs the show. The unit operates from
13 V de.

AEA PK-232 all-digital-mode data controller. This unit is capable
of operating Morse, Baudot, ASCHl, AMTOR and packet radio.

Tono EXL-5000FE

The EXL.-5000E ($795) is a compact, all-mode {(Morse, Baudot,
ASCHl and AMTOR) communications terminal that can be used
for packet radio, with the addition of a TNC, The unit is
distributed exclusively by Amateur-Wholesale Electronics. (See
Product Review, OQST, July 1985.)

Tono EXL-5000E, an all-digital-mode terminal. This unit requires
an external modem for packet-radio use.

(continued on page 44)
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Monolithic Microwave
Integrated Circuits

Part 2: | ast month, we learned about MMICs and simple
applications. This month, we will see how to combine these
devices for more power output and look at important
performance characteristics.

By Al Ward, WB5LUA
Rte §, Box 132

McKinney, TX 75069
ast month, T showed how easy it is
I to cascade MMICs for increased
gain, The next logical question is
“‘How can 1 increase the power-output
capability of these devices?*’ Since the 01
through the 04 series MMICs are un-
conditionally stable, it is easy to parallel
two or more devices.for {ncreased power
ouiput. The 1-dB compression point for
two devices in parallel is aimost 3 dB
greater than that for a single device. For
four devices in parallel, the 1-dB com-
pression point is about 6 dB greater! Of
course, the gain of a paralleledMMIC
amplifier will be no greater than that of a
single device; in fact, the gain may be
slightly lower because of Iosses in the
divider/combiner networks.

A Simple Amplifier

In its simplest form, a four-MMIC
amplifier can be built as shown in Fig .
Amplifier input and output impedances will
be approximately 50/4 = 12.5 ohms. The
input of each MMIC must have a dc
blocking capacitor for isofation from the
other MMICs, but the outputs can be con-
nected together directly. Dc is applied
through a common RF choke and a series
bias resistor of appropriate resistance and
power rating, A single blocking capacitor
is used on the output.

Since it is normally desirable to retain a
nominal 50-0hm input and output im-
pedance, some sort of matching circuit is
required. For maximum bandwidth at HF,
simple toroidal transformers may be used.
This concept is shown in Fig 2. The trans-
formers supply equal-amplitude signals that
are 180 degrees out of phase. These 1:1
transformers are typically catled baluns and
lend themselves to push-pull operation
rather easily. Amplifier bandwidth will be
determined mainly by the frequency
response of the transformer, not the
MMIC. The RF choke in the output net-
work is included to allow all four MMICs
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Fig 1—The simplest form ot parallel-MMIC amplifier ties the inputs and outputs of the
devices together. Input and output impedances are 50/4 = 12.5 ohms, so some sort of
impedance matching Is desirable if this amplifier is to be used in a 50-ohm system.
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Fig 3-—For VHF, MMICs in parallel may be matched to 50 ohms with Wilkinson divider/combiner networks. This amplifier may be built for

220 or 432 MHz. See {ext and Table 1.

to be fed from a single bias resistor.

Paraltel MMICs at VHF

At VHF, impedance matching for a
parallel-MMIC amplifier can be accom-
plished with Wilkinson-type power divider
networks. A circuit that uses lumped ele-
menis to combine two MMICs is shown in
Fig 3. Eqs 1-4 can be used to calculate ele-
ment values for single-section Wilkinson
power dividers in a 5(0-ohm system at any
frequency of interest, The values for L1-1.4
are:

70.7
2z B,

(BEq 1)

where
[. = inductance in henrys

Fo = frequency of operation in hertz
For C2, C3, C6 and C7:
- i

2r F, 70.7

where
C = capacitance in farads
F, = frequency of operation in hertz

For C1 and C8:

c (Eq 2)

C=2¢C2 (Eq 3)
For R1 and R2:
R=22Z (Eq 4)

where Zg = the nominal impedance in
ohms. Z; will always be 50 ohims in MMIC
circuits, s0 Rl and R2 will always be
100 ohms. An in-depth description of
Wilkinson power dividers appeared in Ham
Radio several years ago.!

C4, C5, C% and C10 should have a low
reactance (less than several ohms) at the
frequency of operation. The RF choke

E. Franke, “Wilkinson Hybrids,” Ham Radio,
Jan 1882, pp 12-18.

should have a reactance such that when
added to the series-bias-resistor value, the
total value will be approximately 10 times
the output impedance, or 500 ochms. C11
is a low-frequency bypass capacitor.

At amateur frequencies up to 225 MHz,
the lumped-constant Wilkinson power
divider approach works well with MMICs.
Above 225 MHz, the performance may not
be as expected for several reasons, First,
the capacitor values as caleulated are small
(less than 10 pF); with standard com-
ponents it may be hard to achieve the exact
value, Second, dipped silver-mica capaci-
tors that exhibit their marked value at low
frequencies (1 MHz} may not necessarily
exhibit the same value at 400 MHz because
of parasitic components such as lead
inductance or shunt reactance.

A third, and not so obvious, reason is
that although MMICs typically have a
nominal 50-chm input and output im-
pedance, it may not be exactly 50 chms
resistive, When an MMIC is designed to
operate over a very wide bandwidth, the
circuit values inside the MMIC package are
chosen so that the gain, as measured in a
50-ohm system, is relatively constant over
a wide frequency range. As a result, the
input and output match may not be
optimum at any frequency. If the input and
output impedance at each frequency is
plotted on a Smith Chart, the plot
resembles a circle whose center would be
near 50 ohms resistive. Since the devices are
somewhat reactive, they have the effect of
changing the resonant frequency of the
Wilkinson networks. The Wilkinson net-
work is generally lowpass by design, so it
follows that if the network were designed
for a slightly higher frequency, the MMIC
amplifier may not reguire any further
tuning.

Test Amplifiers for 220 and 432 MHz
To analyze the basic concept of the

Table 1

Component Values for the Circuit
of Fig 3

220 MHz 432 MHz
C1,C8 20-pF SM 1-10 pF
(variable)
C2, C3, C6, C7 10-pF SM 5-pF SM
C4, C5, C9, C10 470-pF SM  100-pF SM
C11 0.1 uF 0.1 pF
L1-L4 50 nH 26 nH
(see text) (see text)
R1, R2 100 Q 100 11
R3 628, 1W g2, 1w
RFC 0.47 pH 0.47 uH
U1, Uz MSA-0404 MSA-0404

Wilkinson divider, I designed and tested a
220-MHz version of the amplifier shown
in Fig 3 using the values shown in
Table 1. Dipped silver-mica capacitors of
the closest standard value to the calculated
value were used for the matching clements.
1.1 through L4 are each four turns of
no. 24 wire, 0.125-inch {D, spaced one wire
diameter. Leads 0.25 inch are included in
the design to facilitate mounting. See Fig 4.

A swept-frequency-response plot show-
ing gain and reverse isolation for the

Fig 4—A 220-MHz version of the amplifier
shown in Fig 3 can be built on unetched
PC-board material.
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Fig 5—Gain of the 220-MHz MMIC
amplifier shown in Fig 4 is almost flat
below the design frequency but falls off
rapidly above it. This graph shows both
forward and reverse gain.

220-MHz amplifier is shown in Fig 5.
Reverse isolation (812) is indicative of
amplifier stability. Io the case of the
220-MHz amplifier, stability is quite good
since —512 is 11 B greater than S21.
If — 812 were no greater than 521, stability
would be marginal. As mentioned earlier,
the response is lowpass in nature. Gain is
similar o that of a single device, while the
1-dB compression point is + 16 JBm
(40 mW) and the compressed output will
be more than + (8 dBm (63 mW).

If greater gain is desired at the expense
of power output capability, the 01, 02 or
03 series devices can be paralleled instead
of the 04 devices. This concept will work
fine down to HF as jong as appropriate ele-
ment values are calculated and appropriafe
blocking and bypass capacitors and RF
choke are chosen.

A similar amplifier was designed and
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Fig 8—Gain response (A) of a 432-MHz version of the amplifier of Fig 3 is good down to
at least 200 MHz. Part B shows that the input and output SWR is best at the design fre-

quency,

built for 432 MHz using the element values
determined from the preceding equations.
Component values are shown in Table 1.
L1 through 1.4 are each 1.5 turns of no. 24
wire, 0.125-inch ID, spaced one wire
diameter. Inductor leads are 0.25 inch long.
During construction and testing, I found
that if C1 and C8 were made variable, gain
could be peaked at 432 MHz and input and
output SWR could be minimized. '

The response of the amplifier built and
tuned as described here is shown in Fig 6.
Ciain is flat down to 200 MHz (gain was
not measured below 200 MHz), and input
and output SWR are also quite acceptable.
Allowing C1 and €8 to be variable allows
you to tune out the reactive component of
the MMIC and in fact does produce
aclditional gain over the untuned 220-MHz
amplifier just described. The 432-MHz
amplifier is capable of power output similar
to the 220-MHz amplifier,

Techniques for 902 MHz and Above

Although the paralteled MMICs work
very well at HF and VHF, the real advan-
tages don’t show up until they are applied
at 902 MHz and higher. At microwave fre-
quencies, the transmission line equivalent
of the Wilkinson power divider is con-
structed very easily. Two possible options
are shown in Fig 7.

The transmission line is a quarter
wavelength long at the frequency of
operation, and its characteristic impedance
is determined from
Zy = NZig X Zoy (Eq 5)
where Z;;, and 7, are the impedances to
be matched.

For the two-MMIC amplifier shown in

Fig 7A, the 50-chm nominal impedance of
the MMIC has to be transformed to

CAPACITANCE VALUES ARE
IN pF UNLESS NOTED,
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Fig 7—At 902 MHz and above, ¥-wavelength transmission lines 'replace the [umped elements in the Wilkinson dividers. The circuit at A,
for two MMICs, uses 70-ohm fines, while the four-MMIC amplifier at B uses 50-ohm #ines. Line lengths for various frequencles are shawn
in Table 2, All 100-pF capacitors are 50-mil or 100-mil RF-type ceramic chips.

L1-L4—See text and Tahble 2.
R1—For the circuit in A: 82 0, 1 W. Set for
100-mA idling current. For the circuit

in B: 40 ©2, 2 W, Set for 200 mA idling
current.
RFC—&t no. 24 wire, 0.125-in 1D, spaced

1 wire diam.
U1-U4—lidentical MMICs. MSA-(404 recom-
mended for maximum power output.



100 ohms so that two of these networks can
be paralleled to vield 50 ohms. Therefore,
the characteristic impedance of the trans-
mission lines should be

Zy = V50 x 100 = +/5000
= T0.7 ohns

For the four-MMIC circuit of Fig 7B,
two MMICs are first paralleled to
yield 25 ohms and then transformed to
100 ohms. This is done so that two of these
networks can be paralleled to obtain a
nominal 50-ohm impedance. Therefore, the
characteristic impedance of the trans-
mission lines for this circuit is

Zy = 25 % 100 = V2500 = 50 ohms

Identical transmission-line networks are
used for both input and output matching.
No tuning is required. The 50-ohm and
70.7-ohm transmission lines can be con-
structed from coaxial cable or simulated in
a microstripline configuration! Table 2
shows the length of the Y -wavelength lines
for several frequencies. Above 2 GHz,
correction had to be made to the cable
length to compensate for end effects and
parasitics. The cable dimensions are
measured shield end to shield end.

Table 2

Lengths of 14-Wavelength Lines
For UT-141 Cable

Fraquency Length
{MHz) {inches)
902 23
1296 1.6
2050 0.8
2304 0.8

The circuit of Fig 7B is very attractive
since low-loss, 50-ohm 0.141-inch semirigid
cable is readily available and allows four
MMICs to be paralleled easily. The 1-dB
gain-compression point will be 5 to 6 dB
greater than with a single MMIC, I recom-
mend using the MSA-0404 MMIC in the
parallel amplifiers because it offers the
highest power output of any of the inex-
pensive plastic devices. Measured power
output at the I-dB gain-compression point
for an assembly of four MSA-0404s is
+ 19 dBm at 1296 MHz and 417 dBm at
2304 MHz. At 902 MHz, + 19 dBm should
be achieved easily, Saturated power output
has been measured at more than +20dBm
(100 mW) at 1296 MHz and + 18 dBm
(60 mW) at 2304 MHz,

Gain at 1-dB gain compression measures
5dB at 1296 MHz and 4 dB at 2304 MHz.
These amplifiers have gain over a broad
frequency range. The usable bandwidth of
the 1296-MHz model is 300 MHz.

Construction of a 1296-MHz Amplifier

Fig § shows the layout of a 1206-MHz

version of the four-MMIC amplifier of
Fig 7B. It is built on a 2.05- x 4.05-inch

i 1.6

.....{

Li—-L4 DETAIL

CIRCWNT

BOARD Ui~ U4 MOUNTING

Fig 8—Board layout for a 1296-MHz version of the amplifier shown in Fig 7B.

piece of 0.062-inch-thick, glass-epoxy,
double-sided circuit board. The board is
not etched on either side and acts as a
convenient circuit ground plane. This
board will fit nicely into the Lid of an
aluminum diecast box (Bud CU-124 or
Hammond 1590B). SMA connectors are
desirable because of their small size and
good UHF characteristics. Use screws or
small wires to attach the tlange {ground
connection) of the SMA connector to the
ground plane on the component side of the
board. The ground must be carried through
the board to ensure good RF performance.

The transmission lines are made from
miniature 50-ohm, 0.141-inch, semirigid
coaxial cable (UT-141). Cut each piece 50
that the outer jacket is 1.6 inches end to
end. All four cables should be cut to the
same [ength within +0.020 inch, which
amounts to slightly over +1 electrical
degree at 1296 MHz. Excessive differences
in cable length contribute to a phase error
which will prohibit the outputs of the four
MMICs from adding in phase and pro-
ducing maximum power output. Tack
solder the ends of each piece of UT-141
cable to the ground plane. Soldering along
the entire length of the cable jacket is not
required.

Be very careful when handling MMICs;
the leads may break off if they are bent
directly at the case. Use the lead from a
1-W resistor as a tool to form the leads of
each device as shown in Fig 8. Usea 15-W
soldering iron to tack solder the ground
leads to the ground plane and to soider the
input and output leads. Mount the devices
so that the center-to-center distance is
5/16-inch maximum. This way, the
0.1-inch-square chip capacitors can be
mounted between the UT-141 cenfer
conductor and the device input. A very

short length of no. 24 wire can be used to
tie the MMIC outputs and the UT-141
center conductor together, When laying out
the board, be sure to leave enough room
for 'S near the output connector,

A 2304-MHz Microstripline Amplifier

At 2304 MHz, inexpensive MMICs can
be used to reach a power level of 50 mW
or so, enough for local Q50s and even DX
contacts under the right conditions. There
are, however, some design considerations
to be aware of. As we begin to cascade the
MMIC amplifiers, we need to make sure
that it is the final output stage that begins
to compress first. [f a driver stage were to
compress first, it might be difficult, if not
impossible, to drive the final to the desired
power output, In addition, intermodulation
distortion (IMD) products will increase. As
a rule of thumb with identical devices, if
one MMIC is used to drive two MMICs,
the gain of each MMIC should be greater
than 3 dB and preferably 6 dB. If the gain
of each device were 3 dB in a one-driving-
two circuit, the driver and output stages
would reach the 1-dB gain-compression
point at the same time. The result would
be an amplifier with a 2-dB gain-
compression point where (-dB gain com-
pression was desired. In a one-driving-four
MMIC circuit, the gain of each MMIC
should be greater than 6 dB, and preferably
9 dB.

Herein lies the design problem associated
with the inexpensive M8A-0404. The gain
at 2304 MHz is only 5-6 dB. One 0404
driving four 0404s would result in a 1-dB
gain-compression point of only +15 to
+16 dBm, a compromise because

+17 dBm 15 possible. The problem is
solved by using one MSA-0404 to drive a
pair of MSA-0404s and then using each one
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Fig 9—S&Schematic of a 2.3-GHz microstripline amplifier using seven MSA-0404 MMICs. All 10-pF capacitors are 50-mil or 100-mil RF-type

caramic chips.

R1-R3—15040, 1%-W carbon rasistor.

R4—30-0, 2W {minimum). Made from five
150-Q, ¥%-W carbon resistors in parallel.

of the pair to drive another pair of
MSA-0404s. The outputs are then re-
combined to give a single 50-0hm output.
The divider and combiner networks can be
constructed of 70-ohm microstriplines in a
Wilkinson power divider configuration.
This concept {5 shown schematically in
Fig 9 and photographically in Fig 10.

The microstripline network is realized by
using double-sided, 0.031-inch-thick
Puroid® 5880 or 3M material with a
dielectric constant of 2.17. The 30-ohm
transmission lines are (1.120-inch wide,
while the 70-ohm transmission lines are
0.060-inch wide. An etching pattern and
parts-placement diagram are shown in
Fig 11. Copper is retained on the bottom
side for use as a ground plane, The etched
hoard fits nicely in the lid of a Bud
CU-124B diecast aluminum box. Space
restrictions dictated the use of six-turn RF
chokes rather than etched quarter-wave-
length bias-decoupling lines. As it turns
out, this may have contributed to the
excellent bandwidth obtained with this
design,

The performance of the unit was as
expected at 2304 MHz. Gain was measured
at 17 dB, and the power cutput at 1-dB gain
compression was measured at + 17 dBm
{50 mW). Saturated power output was
60 mW. I wanted to get some idea of band-
width of this unit, so I had the gain
measured on a Hewleti-Packard HP 8409
automatic network analyzer. To my
amazement, the gain went up to 19 dB at
2 GHz and 21 dB at 1296 MHz. [ could
achieve a saturated power output of

26 O5T=

RFC1-RFC4—6t no. 28 wire, 0.125-in 1D,
spaced 1 wire diam.
U1-U7—MSA-0404 or MSA-0485 MMICs.

Fig 10—The finished 2.3-GHz, seven-MMIC
amplifier fits neatly in the lid of & standard
diecast box.

Z1-Z12—Etched 1a-wavelength, 70-ohm
microstriplines. See text and Figs 10
and 11,

100 mW at 1296 MHz. Even though the
matching networks were designed to be
resonant at 2304 MHz, the rejection below
2304 MHz is offset by an increase in MMIC
amplifier gain and a reduction in MMIC
input and output SWR. The result is 2 3-dB
gain bandwidth of more than 2 GHz as
shown in Fig 12, lnput SWR is less than
1.6:1 between 500 MHz and 3 GHz, while
the output SWRis 1.9:1 at 2304 MHz and
increases with decreasing frequency.

The wide bandwidth of this amplifier

INPUT

In some applications, ad-
ditional bias decoupling may be
necessary for completely stable
operation. This is especially
frue when using the MSA-0835,
which has tremendous gain
(30 dB) at low frequencies. The
network shown here will help to
minimize low-frequency
(HF/VHF) oscillations caused by
feedback in the bias circuitry.
The 0.001-uF and 0.1-pF
capacitors, as well as the 1-gH
chokes are the same for any
i cascaded MMIC circuit. The
| wvalues of C, R and RFC shouid

elsewhere in this article.

S
'T::{‘ —Q Vee

be chosen for proper MMIC operation at the desired frequency, as explained
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Fig 11—Etching pattern and parts-placement guide for the 2.3-GHz amplifier of Fig 9. The

board layout is for 0.031-inch-thick, double-sided Duroid 5880 material (E, = 2.17). The
artwork must be revised if PC-hoard material with a different dielectric constant is used.

One side of the board is left unetched to act as a ground plane. All components mount on

the etched side of the board.
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Fig 12—Gain, input return loss and output retum loss of the 2.3-GHz MMIC amplifier

show that this amplifier is usable from 500 MHz to 2.5 GHz.

makes it usable on several amateur bands.
Remember that all this performance comes
from an amplifier with no tuning! Total
MMIC cost is only $21 for the seven 04045
and less than §14 if the new MSA-(485s are
used. Gain for the 0485 version will even
be slightly higher. Each MMIC draws 50
to 60 mA, so combined current drain is
about 350 mA. Current requirements are
the same with or without drive since the
amplifier is running class A.

Construction

Construction is similar to that of the
1296-MHz amplifier described earlier and
the microstripline amplifier described in
Part 1 of this article. The etched PC board
fits nicely into the lid of a diecast aluminum
box. Clear away some ground-plane copper
(approximately 0.130 inch) around the hole
for each SMA-connector center pin and
solder the connector flange to the PC-
board ground plane. Drill holes in the box
lid to clear the connectors. A feedthrough
capacitor supplies V. to the amplifier.

Connect the MMIC common leads to
ground using the techniques described in
Part 1 of this article. Chip capacitors
should be good 0.05- or 0.10-inch-square
RF types, such as those manufactured by
Dielectric Labs or ATC.

Predicting MMIC Amplifier Performance

It’s very easy to cascade and/or parallel
MMICs for a wide variety of applications,
When deciding which {and how many}
devices to use to fill a given need, it is
helpful to do a little homework first.
Predicting the performance of an amplifier
made from a given combination of MMICs
is merely a matter of understanding a few
basic parameters: gain, SWR, noise figure,
i-dB gain compression, and intercept
point.

When dealing with transmitter stages,
generally all parameters except noise figure
are considered important. Since the noise
figure for most MMICs is in the 5-6 JdB
range, the noise level is so low that other
levels in the exciter such as carrier sup-
pression and phase noise are the most
dominant factors. In a receiver, all
parameters should be considered if good
dynamic range is desired. The intent of this
section is simply to review these concepts
and give several examples. Actual system
requirements will be left up to the builder.
Gain

Gain is a measurement of the difference
in power available at the source and power
available after the device under test (DUT)
is inserted. This is shown in Fig 13. To get
the most accurate gain measurements
possible, the source impedance and the
power measuring instrument should exhibit
a low SWR {less than 1.15:1) referred to
the system impedance (50 ohms in this
case), Occasionally the impedance of the
signal source or power meter is not 50 ohms
resistive. A 50-ohm, 6- to 10-dB attenuator
can be used between the DUT and test
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Fig 13— A test setup for measuring gain is first calibrated without the amplitier (DUT) in
line. The 6-10 dB attenuators ensure adequate impedance matching of all components to

50 ohms.

equipment to obtain an adequate im-
pedance match.

Since we are making a gain measurement
with the “‘available power’ method (which,
by the way, is the standard accepted in-
dustry method), the effect of the DUT
input and cutput SWR is automatically
taken into account with the gain measure-
ment. Included in the gain measurement of
the TPUT is the mismatch loss which is
associated with the SWR of the DUT.
Mismatch oss (ML) can be calculated
from:

SWR -~ 14"
ML = - 10 log [1 (W) l

' (Eq 6)

If the input and output SWR is 1.0:1,
then the corresponding mismatch loss is
0 dB. Any improvement in the input and
output SWR of an amplifier results in an
increase in measured gain equal to the
reduction in mismatch loss at each port.

When cascading MMICs, we would like
to see the resultant measured gain egual to
the sum of the individual MMIC gains.
This would be possible if the input and
autput SWR of each MMIC were 1.0:1.
However, this is rarely the case. Eq 7 can
be used to calculate mismatch loss as a
function of two SWRs beating against one
another.

Mismatch Loss =
SWRy~1 SWR; ~ 1 )]

SWR; + 1 SWR, + 1
(Eq 7

The resultant mismatch loss will either add
to or subtract from the sum of the in-
dividual MMIC gains. The + term in
Eq 7 will give the maximum possible
additional loss, while the - term will give
the minimum possible additional loss
{which is in reality gain). Maximum
mismatch loss will occur at some electrical
spacing, l., between the two MMICs.
Minimum loss will occur at a spacing 4 A
shorter or longer than L. it is possible for
two SWRs (>1.0:1) to be a conjugate
iatch (that is, R +/X and R /X on the
Smith Chart), If this occurs, the cascaded
MMICs will produce more pain than the

28
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summ of the gains of the individual MMICs
would indicate is possible.

For example, two 1.5:1 SWRs could
produce 0.34 dB additional loss, or 0.35 dB
less loss (more gain) than the sum of the
individual amplifier gains. Suppose an
amplifier has two cascaded MMICs. The
output SWR of MMIC no. 1 is 2.0:1, and
the input SWR of MMIC no. 2 is 1.5:1.
Assume the input SWR of MMIC no.1 and
output SWR of MMIC no. 2 to be 1.0:1.
The mismatch loss could be +0.56 dB
maximum or 0,6 dB minimum, [f the
gain of MMIC no. ! is 6 dB and the gain
of MMIC no. 2 is 7 dB, the possible re-
sultant gain of the cascaded pair could be

6dB + 7dB + 0.56 dB = 13.56 dB
maximum gain
or

6dB + 7dB — 0.6dB = 12.4 dB
minimum gain.

The actual gain will be between 12.4 and
13.56 dB, depending on the electrical length
between the two devices. Eq 7 gives an idea
of the relative uncertainty of the cascaded
gain. Keep this in mind as MMICs are
cascaded.

Noise Figure
The noise figure of a cascaded series of

devices is calculated readily from the
following equation.

NF (total) =

o, NE2 o1 NE -
L GG,
NF, -1

t T (Eq B)

where noise figure (NF) and gain (G) are
expressed in unitless ratios. To convert
from noise figure or gain expressed in
decibels to a ratio, first divide the number
in dB by 10 and take the inverse base 10
tog to obtain the ratio.

As an example, let’s analyze the noise
figure of the 2304-MHz receiving converter
shown in Fig 14, Two MSA-0835 MMICs
are used as RF amplifiers, followed by a
band-pass filter, doubly balanced mixer
and [F amplifier.

To simplify the calculation, the loss of
the filter and mixer can be added to the
noise figure of the [F amplifier. This allows
the receiver to be analyzed as only three
stages: the two MSA-0835s, each having a
4-dB NF with 13-dB gain and the
filter/mixer/IF amp having a 10.5-dB NF’
and 10-dB gain.

NE (total) 21
= 25 4 g 76 % 20
= 2.5 + 0075 + 0,255
= 2.60
= 4.15 dB

This calculation assumes no additional mis-
match loss. Mismatch loss can be factored
in as additional loss, or as 4n increase in
noise figure of the stage just following the
mismaich,

Compression Point

Calculating 1-dB gain compression of a
series of amplifiers is not as straightforward
as gain or noise figure. The 1-dB gain-
compression point typically occurs several
decibels after amplifier performance
diverges from linearity, but it does depend
on device characteristics, Unless this

{continued on page 33)
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Fig 14—Block diagram of a 2.3-GHz receiving converter. To calculate the system noise
figure of & cascaded series of components, the gain (or oss) and noise figure of each

stage must be known.



The Omni-Shift Tuner—A
Comprehensive Tuning System
for HF Packet/AMTOR/RTTY

Can’t tune in those
packet and RTTY
signals? Zero in on
'em with this easy-
to-build precision
tuning aid!

By Richard A. Nelson, WBOIKN

3640 Juanita Rd
Fort Collins, CO 80524

hen my article, ‘A Tunable CW
W Filter,”* appeared in QST7, |

expected experimenters to find
additional applications for the circuit.' One
of the more novel and useful modifications
was developed by Marcel De Vaux,
W6ZDX, and Paul Cooper, N6EY, who
were working on a tuning system for packet
communications.® Several months of
collaboration produced the Omni-Shift
Tuner described here.

Radio -amateurs have been using
frequency-shift keying for RTTY for many
years. Normally, amateurs use 170-Hz shift
for 60- and 100-WPM RTTY. The use of
170-Hz shift has its heritage in the Bell
System operating procedures. There, every-
thing is phase locked to a master oscillator
and employs frequencies that are multiples
of 85 Hz. This explains how the commonly
used frequencies of 2125 and 2295 Hz came
into being.

There are several characteristics of HF
operation that affect FSK. Marginal signal-
to-noise ratios (S/N), combined with selec-
tive fading, can make solid copy difficult.
Therefore, modern demodulators have
become quite sophisticated, employing
individual tone filters, complex com-
parators and decision circuits with variable
thresholds. FSK demodulators based on
PLLs (such as the Exar 2211) do not really
perform well in this environment, although
they do perform satistactorily on VHF and
the ““twisted pair™ (telephone lines).

Tuning Systems
The incoming signal tones must be

Notes appear on page 33.

matched accurately to the decoder filters
for optimum performance. So, tuning in
FSK stations requires something better than
simply listening to the audio tones and
tuning until clean copy is obtained.

... the most accurate
and informative tuning
system employs an
oscilloscope . ..

There are three commonly used tuning
systems. Many older *‘terminal units”
(what modems were called ““back when””)
used a twin-meter system, The meters were
fed from the individual filters, and proper
tuning was indicated when the meter
readings were equal. A second system that
has attained recent popularity is the solid-
state equivalent using bar-graph LED
displays.

By far, the most accurate and informa-
tive tuning system employs an oscilloscope

with one filter feeding the horizontal
amplifier and the second filter feeding the
vertical amplifier, The resulting crossed-
ellipse pattern allows tuning within a few
Hz: As the receiver is tuned off-center, the
pattern rolls dramatically. Such a system
is particularly useful when S/N ratios are
low. Using a scope, it is possible to
accurately tune in signals that are barely
audible,

AMTOR and packet-radio FSK systems
have made accurate signal tuning even
more critical. This requirernent has caused
HF packet stations to huddle together on
certain frequencies because they are afraid
that if they QSY, they’ll never find one
another! In addition, it can get frustrating
when packets sound okay, but don’t print
correctly. With an oscilloscope tuning
system, it is usually possible to tell why at
a glance,

The Omni-Shift Taner

This tuner incorporates the essential cir-
cuits for a complete, accurate tuning-
indicator system, With this tuner, two tone
pairs can be preset, making it useful for
multimode operation. The appropriate pair
of frequencies is selected by means of a
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Fig 1—S8chematic diagram of the filter/butfer assembt

+ 12 V power supply. If a power

y. This circuit alone may be used with an oscilloscope and an external +5 V to
supply andfor LED tuning indicator are needed, combins this circuit with either ens or both of the cir-

cuits presented in Fig 2. The -V and +V points are connected to the chosen supply voltage; see text and Table 1.

J1, J2—~1/8-inch miniature phone jack.
R1—20-0, h-W.

R2, R3—240-k{ (see texi).

R4-R9, incl—See text and Table 1.

front-panel-mounted switch. The version
presented here includes a built-in LED dis-
play and provisions for an oscilloscope dis-
play. Those of you who own a scope may
wish to omit the LED portion of the system
to reduce project complexity and cost. A
power supply is also shown, although a
bench supply may be substituted.

Circuit Design and Counstruction

The theory behind the tunable filter
design ts detailed in my original article.
Here is a brief summation. The two
identical filter sections are based on
operational transconductance amplifiers
(OTAs), Ul and U2 of Fig 1. OTAs exhibit

30 51>

Ré-R8—&-ki, 15-turn frimmer potentiometer
{Bourns 3006P, Weston 830P, Beckman
89PR or equiv).

a transconductance (the inverse of
resistaznce) that is programmable, generally
by means of an external bias current. In this
filter, each OTA is tuned by means of a
control current derived through a voltage-
to-current converting resistor (R4 and R5)
from a potentiometer-controlled voitage
divider. This allows the transconductance
of two or more OTAs to track a singfe con-
trol voltage.

A state-variable filter configuration was
chosen for its ease of tuning and stability
at high Q. Tuning a state-variable fiiter
normally requires a ganged, dual-element
potentiometer. With voltage-controlled
tuning, however, only a single potentio-

U1, U2—LM13600 OTA (National
Semiconductor}.
U3—MC1458 dual 741 op amp (or equiv).

meter is needed. This makes switching tone
pairs easier and reduces the possibility of
bum production because only control
voltages, not audio signals, are adjusted.

Tuning Range and Supply Voltage
Selection

Because the tuning range of the filters de-
pends on the voltage across the frequency
determining potentiometers (R10-R13, in-
clusive), different supply voltages will yield
widely different tuning ranges unless the
appropriate resistor values are scaled. To
allow the use of available power supplies
with outputs between +3 and +12 V,
values for R4 through R9, inclusive, are



Table 1
Frequency Dependent Resistor
Values
Resistor Supply Voitage
Number +8 +8o0r@ 12
Re-R9,

inclusive 2 ki1 1k 750 Q
R4, Rb 75k 120 kD 180 ki

presented in Table 1. These values provide
a tuning range from below 300 Hz to above
3000 Hz. Select the proper values for your
anticipated supply voltage before you begin
assembly. R10 and R11 allow for adjust-
ment of the low tones of each frequency
pair, while R12 and R13 permit adjusting
the high tones of each pair.

Filter

The Q of the individual filter sections has
been experimentally optimized for oscillo-
scope use. Ringing increases with increased
Q, and this hangover causes *“‘noise’ in the

scope display, This is not a problem with
the LED disptay, however, and narrower
filters will improve the resolution. The filter
Q is scaled easily by changing the value of
R2 and R3. Increasing their value increases
the Q. You may wish to provide switch
selection of various Qs, or even use a duai-
section potentiometer to vary the Q of the
two filters.

Amplifier Guin

The signals from the filters are amplified
by a dual op amp, U3, Amplifier gain is
set by the 240-kQ feedback resistor across
each op amp. The gain may be varied, if
desired, by scaling the value of these
resistors—higher values will increase the
gain. The amplifier outputs are ac coupled
to the oscilloscope. C1 and C2 connect the
display board to the oscilloscope outputs
and prevent rectified dc from bouncing the
scope pattern. These capacitors may be
omitted if an oscilloscope output is not
provided.

An input-matching resistor, R1, may be

used if desired. A 20-8}, 14-W resistor will
handle the speaker ouiput of most
receivers. Many rigs also include tape-
recorder or phone-patch outputs that may
be used provided they are low-impedance
outputs (less than about 1 k).

LED Display

Each of the audio signals is processed by
a peak detector circuit that smooths
modulation of the individual tones. This
elimjnates distracting jitter in the LED dis-
play, thus improving resolution. The
10 LEDs in each channel are driven by an
L.M3914. This IC includes 10 comparators
connected to a built-in resistor chain and
voltage reference along with associated
LED driver circuitry. The resulting linear
voltmeter display has instantaneous
response and excellent readability, making
it ideal for use with highly dynamic signals.

Power Supply

if you do not have a suitable bench
supply and your computer cannot provide
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Fig 2—Schematic diagram of the optional display and power-supply circuits. Either one or both may be added to the fifter/buffer

assembly as required.

D§1-D820, incl-T1 LED,
T1—Power transformer, 117V ac primary,
24V ac center-tapped secondary,

300 mA (Stancor P-8308 or equiv;
see text).
U4-—7808 positive 8-V regulator.

U5—7808 negative 8-V regulator.
UB, U7—LM3914 dot/bar display driver.
LU8—DIP bridge rectifier (VMO6 or equiv).
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the required +§ to +£12 V, you'll have to
construct the power supply shown in
Fig 2. The supply is designed to provide
8 V for the filter and dispiay sections. It
uses three-terminal regulators in their basic
configuration. Although the supply outputs
are not clean enough for critical designs,
ripple suppression is more than adequate
for this application. ‘The regulated +8 V
outputs feed the filter board, and the un-
regulated positive line feeds the LED dis-
play. This arrangement prevents any
possibility of supply line noise modulating
the audio signal.

Assembly

An inside view of the prototype unit is
shown in Fig 3. | recommend the use of PC
boards for construction.’ PC-board etching
patterns and parts overiays for each of the
three modules are available from the
ARRL.* Bach of the boards may be built
separately; this eases construction, simpli-
fies testing and hefps to eliminate disasters.
Note that the filter/buffer board requires
two jumpers to be soldered to the [oil side.
Run a jumper between the pair of hex-
shaped pads marked A and a second
jumper between the pads marked B.

... includes a built-in
LED display and
provisions for an
oscilloscope display.

The power supply board is designed to
mount above the filter board as shown in
Fig 3. | found a transformer in my junk
box that fit neatly into the Radio Shack
enclosure (RS 270-253) after some filing of
the mounting tabs. Make sure that there is
adequate clearance for the transformer you
select before you start to punch holes in the
cabinet.

Carefully check the orientation of all ICs
and polarized devices before mounting the
PC boards in the enclosure. Note that most
LLEDs have their cathode lead marked by
a tlat side and/or their anode lead is the
fonger of the two. Lf in doubt, you can test
for polarity using a 9-V battery in series
with a 1-kQ resistor. Install the LEDs with
their anodes toward the outside ¢dge of the
PC board, being careful to orient them
vertically. Touch up any that are crooked
by quickly reheating the solder joint and
adjusting the LED’s position.

I chose to mount the LEDs behind a red
lens/bezel assembly. You can save a few
dollars by mounting the LEDs directly on
the front panel using plastic retainers. Of
course, this requires punching 20 evenly
spaced holes, Don’t try to do this with a
hand-held driil; vou’ll probably be
disappointed with the resuits. The opening

A2 . N5R

Fig 3—An inside view of the Omni-Shift Tuner. The power-supply board Iz at the right
fareground, mounted abave the filter board. A small PC board supports the 20 LEDs of
the display behind the front panel. At the left of the filter board are the four trimmer
potentiometers used to preset the filter center frequencies. The power transformer, fuse
and four miniature phone jacks (mounted in two pairs, one above the other, so only one
pair is visible) are mounted on the rear panel. The two jacks to the left are the THRU jacks.
On the right are the mark (upper) and space {lower) scope jacks. Not visible in this photo-
graph are the aam potentiometer and paR arPaR B switch mounted beneath the LED dis-

play; see title photo.

for the bezel may be rough-cut nsing a
nibbling tool, then carefully filed to exact
size. A front-panel drilling/mounting
template for the design shown in the
photographs is available.® This template
may also be covered with laminating plastic
{available at drafting stores) and mounted
to the front panel using spray adhesive; this
provides a neat, niar-resistant labeling.

Setup and Use

insert the Omni-Shift Tuner in the line
between your receiver and demodulator
using the two jacks labeled THRU (J1 and
J2). If vou will be using an oscilloscope
with a high-impedance input, connect it to
the scope oUT jacks. Connect the high-

frequency tone to the scope’s vertical in-
put, and the low-frequency tone to the
horizontal input.

A front-panel
drilling/mounting
template is available.

Next, vou must adjust the tuner to
respoud properly to the two tone pairs
you've selected, With the TAPR TNC I,
setup is particularly easy, especially if you



have provisions to monitor your off-the-
air signal. The TNC | has a built-in
calibrate mode that allows continuous
tones to be generated for either the mark
or space frequencies. If you use a trans-
mitter as a signal source, you should use
low power and a dummy load. Another
calibration method is to use a signal
generator and a frequency counter.
Although the LED display may be used

The resulting linear
voltmeter display has
instantaneous response
and excellent readability.

as an indicator during these adjustments,
better accuracy and precision are achieved
by using a voltmeter connected to the
buffer output of the section under align-
ment. To preset the first frequency pair,
place the select switch to PAIR A, Feed the
proper tone frequency to the filter and
adjust the appropriate low- and high-tone
trimmer potentiometers (R10 and R12),
Carefully adjust the trimmers for
maximum output at the appropriate fre-
quency for each section. The second fre-
quency pair is similarly preset after tlipping
the select switch to PAIR B. Now adjust R11
and R13 for the low and high tone. 1t is
important that the filters be tuned to the
exact frequencies required by your
demodulator. Any error introduced at this

" Don’t overload the
tuner’s input ...

To tune in a signal using the LED dis-
play, adjust the GAIN control until several
LEDs light while tuning across a signal.
(Don’t overload the tuner’s input with too
high a signal level or you’re liable to have
dif ficulty interpreting the display response.)
Note that the two display sections
illuminate from left to right. Quickly, but
carefully, tune back and forth until both
display sections are equally lit. That’s all
there is to it!

An oscilloscope permits exact tuning and
zives a great deal of information on signal
and band conditions. When using a scope,
watch the pattern while you adjust the
receiver frequency. As vou approach the
correct frequency, the pattern size will in-
crease and a pair of crossed ellipses will
begin to emerge. At the center frequency,
the ellipses will form a cross. As you tune
past center, the pattern rolls and rapidly
shrinks in size. The visual display is very
striking and allows extremely precise tun-
ing. If you have never experienced crossed-
ellipse tuning, you will be surprised how
quickly you can tune to within a few hertz
of being “‘on the nose.”

Keep in mind that different TNCs use
different tone pairs, although a shift of
200 Hz at 300 bauds is standard on HF.
Some TNCs use tones of 1600 and 1800 Hz,
while others may use 2110 and 2310 Hz; the

the split is 200 Hz. If you’re using LSB with
AFSK (which most of us de), and the trans-
mitter is calibrated in terms of the
equivalent carrier frequency, then the
receiver frequency display will read
differently for different tone pairs.
Remember this when comparing fre-
guencies or setting up skeds.

Conclusion

Though this unit is constructed for two
tone pairs, with proper modification,
several tone pairs can be accommodated.
An accurate tuning indicator is a valuable
asset to anyone operating FSK on the HF
bands. If you are using an older PLL-type
demodulator, adding the Omni-Shift Tuner
to your system will ensure reliable copy.
Users of state-of-the-art demodulators will
appreciate the ease and speed of tuning. My
thanks to Marcel De Vaux and Paul
Cooper for developing the modification,
testing my prototype and contributing to
the manuscript.

Notes

1R. Nelson, “A Tunable CW Filter,”” QST, Oct
1983, pp 14-18. Feedback, QST, Feb 1984,
49

2M. DeVaux and P. Cooper, Technical Cor-
respondence, QST, Sep 1986, pp 51-52.
3PC boards, kits and parts are available from
Analog Technology, PO Box 8964, Fort
Collins, CQ 80525, tel 303-484-6749. The
ARRL and GST in no way warrant this offer.
4PC-hoard patterns and parts overlays for the
filter, power-supply and display boards are
available at no cost from HQ. Write to the
Technical Department Secretary and re-
quest the Nelson Omni-Shift Tuner templates.
sCorrespondence and requests for front-panel
tamplates may be addressed to the author.

point will cause similar errors in tuning.  actual frequencies are arbitrary so long as Please include an SASE. GEF

Monolithic Microwave Integrated Circuits

(continued from page 28)

portion of the gain curve is accurately

known, it may be hard to determine which Table 3

stage is actually compressing. It’s also  Measured IMD Performance of MMIC Amplifiers

possible that two or more stages are com- 1.3 GHz 23 GHz 3.4 GHz

pressing s“{‘“l‘a‘}e",“sh.’- batthe  D8Yi0 PEP  3rdOrder  PEP  3rd Order  PEP  3rd Order
¢ simpicst solution isto ensure tnat the  y5 ) Output  IMD Level  Output IMD Level  Output  IMD Level

only stage dl’]VBIl ’tO the 1-dB gamn- {cBm) () {dBm) {aB) {dBm) (d8)

compression point is the output stage. 0485 12 -32 12 _28 £12 ~28

Make sure that each driver stage is running  gaag +15 —o8 15 -7 12 29

at an output power at least 3 dB, and  p4p4/0404 412 -3 #12 -28 Not Tested

preferably 6 dB, lower than its 1-dB gain- 7 . o404 +17 -32 +17 ~27 Not Tested

COTPIESSion point. +18 - 29 Not Tested Not Tested

IMD Products

Of great concern to amateurs who must
share a band is how clean an amplifier
chain will be. Undesired close-in inter-
modulation distortion (IMD) products
must be well below the level of the fun-
damental signal, or the result will be
““splatter”” for many kilohertz on either side
of the desired signal. MMICs are linear
class-A devices, so they are relatively clean.

Typically when an MMIC amplifier is

run up to 1-dB gain compression, the two-
tone, third-order IMD products are at

about 27 to 32 dB below the PEP output.
For every 1-dB decrease in power output
level, the third-order IMD power level will
decrease by 3 dB. The IMD products
refative to the desired signal decrease by
3 —~ 1 = 2 dB. As power out approaches
1 dB gain compression, IMD becomes
significanily worse than at lower power
levels.

Measured IMD data is shown in
Table 3 for several MMIC amplifiers at

different frequencies. This data was taken
with the amplifier power ouiput at, or
slightly greater than, the 1-dB compression
point. IMD performance tends to be worse
at higher frequencies.

IMD products for a cascaded series of
amplifiers tend to be worse than for a single
device. For example, in one test, third-
order IMD producis for a two-stage
MSA-0404 amplifier were 2 dB worse than
for a single device,.

March 1987 33



e Under Construction

How to Build and Use
Balun Transformers

Understanding baluns will help you to apply them properly.
Building your own unit can be simple and inexpensive.

By Doug DeMaw, W1FB
ARRL Contributing Editor
PO Box 250, Luther, Ml 498656

o [ need a balun transformer? How
should I install the darned thing?
Will it cure TVI? These common
questions are asked by amateurs with
regard to the sometimes mysterious balun.
Let’s begin by considering what the term
*‘balun’’ means. The word is a composite
of “‘balanced to unbalanced.”” If we add
the word ‘‘transformer’ after it, the
expression becomes definitive. A balanced-
to-unbalanced transformer is the resuit,
and it is self-explanatory. Balun is one of
the most mispronounced words in Amateur
Radio. Frequently it comes out as “*baylon,
bal-oon or ballum.” I recently heard a ham
say on 75 meters, **T think 1 need one of
them baylons in my dipole so that I can get
out better.” This and similar statements
indicate the general lack of understanding
about the purpose and use of balun trans-
formers. There is probably more misuse of
baluns than correct applications of the
device. Let’s learn how to use them, and
what the common pitfalls of incorrect use
might be.

Typical Applications

Suppose you are using a balanced
antenna, such as a half-wavelength dipole.
The antenna’s average height above ground
is 40 to 60 feet for most amateur installa-
tions, which provides a feed impedance
between 40 and 75 ohms, depending on the
dipole form (inverted V or straight dipole)
and electrical height above ground. For the
purpose of this exercise, let's assume we
have a 50-ohm feed impedance. The usual
practice under this condition is to feed the
dipole with 50-ohm coaxial cable. In effect,
we now have an unbalanced feed line con-
nected to a balanced antenna. Wil this
impair the antenna performance? Not
really, because the antenna is close to
ground in terms of wavelength (a height of
0.5 wavelength or greater ensures the bi-
directional figure-8§ pattern), the pattern is
pretty much omnidirectional and is at high
radiation angles {great for close-in com-
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munications), If the antenna were 0.5 wave-
length or greater above ground, we could
measure the figure-8 pattern with a field-
strength meter, and with the unbalanced

A saturated core
produces square waves,
and these cause
harmonic currents. . .

feeder we might notice a slight distortion

or skew in the pattern. But with the wide

lobes of a dipole, it would make no
practical difference in our communication
ability. Therefore, 2 1:1 balun transformer
is not needed. On the other hand, if we
were rich and fortunate enough to have a
two- or three-element 75-meter Yagi
antenna at 120 feet or greater, the balun
would be worth including in the system, at
the antenna feed point in order to help
preserve the classic radiation pattern of the
antenna. Balun transformers are also

helpful when we use triband Yagi antennas,
since they do exhibit a well-defined
radiation pattern.

Now, let’s suppose we are using a
300-ohm folded dipole (height above
ground not considered) and want to feed
it with coaxial cable (Fig 1A). Not only do
we have a balanced-to-unbalanced feed
condition, we also find a considerable
difference between the feed impedance of
the antenna and that of available coaxial
cables. Here we can effectively apply the
concept of baluns. 1f we install a 4:1 balun
transformer at the antenna feed point, we
can use 75-ohm coaxial feed line from the
antenna to the ham shack. Not only have
we converted a balanced feed point to
balanced line, we have matched the
300-ohm impedance to 75 ohms. Is this
desirable? Definitely, yes!

Do Baluns Care TVI?

A fair amount of mumbo jumbo has
been spread about curing TV through the
addition of a balun transformer at the
antenna feed point. First, let’s remember
that TVI is caused by harmounic or spurious
radiations, and by fundamental over-
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Fig 1—A 4:1 balun is used (A} to convert
the 300-ohm feed to 75 ohms, while
providing balanced feed to an unbalanced
line. The system at B shows the typical
arrangement for a multiband loop. T1 may
be a 1:1 or 4:1 halun for converting the
balanced feeder to coaxial line (see text).
A 4:1 balun is preferred in this system.

loading of the front ends in TV receivers.
Although a balun can cause harmonic
currents (more on this later), it does not
cure TVE The exception is when the ham-
antenna feed line is close to the TV antenna
or its feeder. If there is unbalance in the
ham-antenna feeder, it will radiate con-
siderably (usually with vertical polariza-
tion), and this may induce RF energy into
the nearby TV-antenna system to cause
fundamental overloading. If the amateur
signal has significant harmonic energy in
it, the proxirnity of the two antenna systems
may lead to harmonic TVI that would
otherwise not be observed. A balun may
help resolve these problems,

Baluns with Multiband Antennas

The greatest example of balun misuse is
seen when we install one in, for example,
a multiband dipole antenna feed system. In
a typical case, the antenna is cut for
80 meters, but is used on all of the bands
from 80 through 10 meters. Normally, we
will feed this antenna with open-wire

balanced feed line, 300-0bm TV ribbon or
450-ohm molded ladder line. The balun
transformer (1:1 or 4:1) is usually located
in the radio room, near or inside a
‘Transmatch (antenna tuner). A broadband
transformer (a baiun is onej is not intended
for use at high impedances. The recom-
mended upper terminal impedance is on the
order of 500-600 ohms, espectally at high

...make sure there is
ample core size to
handle the power from
your transmitter.

RF-power levels, A dipole muitiband-
antenna feed line (depending on its length)
may reflect a variety of impedances. Some
may be as great at 2000 chms. This explains
why many amateurs who use QRO (high
power) with unknown load impedances
discover smoke and arcing in the balun
transformer under certain load conditions.
The greater the transmitter output power,
the more probable this catastrophic event.
Furthermore, because baluns are designed
for specific transformation integers (1:1,
4:1, 9:1, and so on), they no longer perform
as true broadband transformers under
conditions of high mismatch. On the other
hand, a loop antenna, even during har-
monic operation, has a low feed-point
impedance. This makes the arrangement of
Fig 1B entirely practical.

Some Balun Problems

Any transformer, irrespective of its
application, is designed to provide a
specific voltage or transformation ratio.
This means that the primary and secondary
windings of conventional transformers
should be terminated in resistive loads that
are within the design transformation ratio.
As we learned earlier, broadband trans-
formers are intended for impedances from
a few ohms to 500-600 ohms if they are to
function properly. Also, the reactance
(X ) of the windings must be at least four
times the termination impedance at the
lowest intended operating frequency: eg,
X, = 2200 ohms for a 50-ohm load.

Baluns that contain magnetic cores

There is probably more
misuse of baluns than
correct applications of
the device.

{ferrite or powdered-iron rods or toroids)
must have cores of sufficient cross-sectional
area to withstand the RF power without
saturating. Core saturation causes a change

in permeability, heating and, in a worst
case, destruction of the core. The higher
the RF voltage and current in the trans-
former winding, the larger the core must
be to avoid saturation. Our earlier example
of a balun being used with a multiband
antenna (where very high RF voltages may
develop, and where a severe mismatch
exists) suggests easy saturation at the higher
RF power levels. Ferrite cores may, under
these conditions, undergo an irreversible
change in permeability from saturation,
whereas powdered iron will usually recover
after cooling. A saturated core produces
square waves, and these cause harmonic
currents to flow to the antenna (TVI
potential!). Also, a radical change in
permeability (decrease), even in a matched
situation, can reduce the effective induc-
tance of the windings below the x4
reactance value stated earlier. This will
cause power loss and mismatch if severe
enough.

All transformers cause some power loss,
because no one has yet invented a trans-
former that is 100% efficient. So, we must
recognize that even under ideal conditions
for a balun or other RF transformer, there
will be some loss through it. Thus, if you
don’t need a balun in your antsnna system,
avoid it! The foregoing discussion applies
to baluns as well as conventional trans-
formers.

Practical Baluns

1 have purposely excluded the fine points
of baluns from this discussion, such as
stray reactance, effective bandwidth, and
such. Since this is intended as a practical
discussion, let’s proceed with the nuts-and-
bolts part of the article.

Our focus is on 1:1 and 4:1 transformer
configurations. In the case of the 1:1 balun,
we may wind it as an air-core unit or with
a magnetic core. Air-core 4:1 baluns are
also possible, and for many vears such a
device was available from Barker and
Williamson.® But, homemade air-core
4:1 baluns are somewhat hard to build, and
they tend to become quite large. I prefer
to wind my 4:1 baluns on toroid cores.

You are probably wondering about the
advantages of air-wound versus magnetic-
core baluns, or vice versa. First, the
air-wound unit is less expensive, but it is
larger than a toroidal version. Second, a
balun with a magnetic core may have
reduced losses because of fewer turns in the
winding. The core material provides an
equivalent inductance with fewer turns of
wire, and this reduces the ac resistance of
the winding.

Fig 2 shows the electrical equivalent of
1:1 (A) and 4:1 (B) balun transformers. The
btack dots indicate polarity of the windings.
These must be observed closely when
arranging the input and output ports of the
transformer. The 1:1 transformer uses a

trifilar winding {three windings of identi-

INotes appear on page 37.
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Fig 2--Circuit arrangement for a 1:1 balun
(A} and a 4:1 balun (B}. The large black
dots indicate the polarity of the windings.

cal length, wound at the same time). The
4:1 transformer uses a bifilar winding (two
identical-length windings).

Fig 3 is a photograph of an experimental
11 air-core balun. It is designed to operate
from 3.5 through 30 MHz. To expedite the
construction, 1 used heavy-duty no. I8
speaker wire (two conductor) as fwo wires
of the trifilar winding. The third wire is an
equivalent length of no. 18 insulated
hookup wire that was on hand. I used this
scheme mainly to make identification of the
three windings less difficult. The speaker
wire has one plated and one copper
conductor for easy identification. The coil
form is a 7-inch length of 1%-inch-OD
high-impact polystyrene. | obtained this
stock from the United States Plastics
Corp.? The balun has a 5-inch-long trifilar
winding (16 turns). I cut plastic end plugs
for the coil form (Fig 4) to accommodate
two binding posts on one end, and an
S0-239 coaxial jack on the opposite end.
The plugs are glued in place with epoxy
cement after the wiring is completed.
Epoxy cement is used at the holes where the
windings enter ihe coil form. This will
prevent water and dirt from entering the
balun. Two coatings of exterior poly-
urethane varnish {or spar varnish) may be
used as an exterior protective coating for

|

L4

Fig 4--End view of the 1:1 balun of Fig 3.
Plastic end plugs are glued into the tubing
to accommoedate the binding posts. A
similar plug is used at the opposite end

to contain the S0-239 connector.

the balun. Two long no. 6-32 screws are
visible in Fig 3. They may be used for
attaching L~shaped mounting brackets for
installing the balun on a post or the side
of & building, This balun is suitable for
power levels up to 500 watts if the
terminations are of the same ohinic value
and fess than 500 ohms each. Heating will
oceur at higher power levels. The greater
the mismatch from one end of the balun
to the other (such as with some multiband
antennas), the lower the RF power should
be, respective to coil heating,

A 1.5-kW Balun

I decided to experiment further with
1:1 baluns, and chose a high-power version
for model no. 2. I located a 10-inch length
of 2%2-inch-OD phenolic tubing in my junk
pile. The trifilar winding consists of three
85-inch lengths of RG-58 coaxial cable
wound to provide 11 trifilar turns. The
binding posts and $0-239 connector are
mounted on the outer wall of the tubing.

Fig 3—Photograph of the low-power 1:1 balun transformer. The no. 6-32 screws at the
ends of the tubing are for affixing mounting brackets.
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I used the shield braid of the cable as the
conductor. A photograph of this balun is
shown in Fig 5. The balun is seen connected
between 50-ohm RG-8X cable and 450-0hm
ladder line. The tests were performed on
a 75-m inverted V with a 0.5-wavelength
feed line. Performance was good at 1.5 kW
PEP output, and 600 watts of RF oufput
during CW operation. No coil heating was
noted. However, as suspected, when
operating the same antenna at 7 MHz,
where a high impedance was reflected to
the bhalun (1000-2000 ohms), the balun
became quite warm after a few minutes of
35-WPM CW at 600 W output. This causes
the SWR to drift in accordance with balun
heating. 1 had to keep compensating for the
change in SWR by readjusting the
Transmatch. Under these operating con-
ditions, but at 300 W of output power, the
balun remained cool and the SWR was

Fig 5—Photegraph of the 1.5-kW 1:1 balun,
shown mounted on a post for use with
450-ohm [edder line.

constant, This clearly tllustrates the adverse
effects of using a balun in a hostile environ-
ment of mismatch. These same effects will
be observed when using commercial baluns
incorrectly.

A Toroidal 1.5-kW Balun

I wanted to compare the performance of
air-core versus toroidal-core 1:1 baluns, so
I developed the unit seen in Fig 6. Again,
[ used speaker wire and a piece of hookup
wire. The balun core consists of two
Amidon T200-2 powdered-iron toroids.*



Fig 6—This is a 1:1 toroidal balun
transformer. The wire is wound on a pair of
stacked T200-2 toroid cores. A piastic base
plate serves as the foundation for the unit.

They are cemented together by means of
epoxy glue, then wrapped with vinyl
electrical tape. The transformer contains i1
trifilar turns. A piece of Delrin® plastic
sheeting serves as the foundation for this
balun. Two nylon tie-wraps hold the toroid
in place on the base unit. Do not use bare
wire to affix the toroid, since the wires
would create shorted turns around the core:
This would destroy the Q. Nylon cord may
be used in place of the tic-wraps. Weather-
proofing is provided by dipping the
toroidal part of the assembly in tool-handle
compound (Fig 7). This is not necessary for
indoor use.
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QEX: THE ARRL EXPERIMENTERS’
EXCHANGE AND AMSAT SATELLITE
JOURNAL

Do you know how to get the most out of your
RF components in a given circuit layout? Are
you suecessful in keeping parasitic inductances
and capacitances to a minimum? Learn how to
prevent the RF circuit’s enclosure from becoming
a waveguide. If vou are going to build a
VHF/UHF project, you can’t afford to miss the
solid-state construction practices series in QEX!
The February issue also includes articles on:
* “‘Analyzing Simple Matching Networks,” by
Mark Bacon, KZ91
s “High-Pass Filters to Combat TVI,”” by
Dick lJansson, WD4FAR, and Ed
Wetherhold, W3NQN,
» The 1986 QFX Index
QFEX is edited by Paul Rinaldo, W4RI, and
Maureen Thompson, KAIDYZ, and is published
monthly. The special subscription rate for
ARRL/AMSAT members is 36 for 12 issues; for
nonmenbers, $12. There are additional postage
surcharges for mailing ouiside the US; write to
Headquarters for details. -

This balun transformer, despite the light
wire gauge, performed very wel at 1.5 kW

... windings of
conventional trans-
formers should be
terminated in resistive
loads that are within
the design
transformation ratio.

Fig 7—The balun of Fig 6 is seen here
after the toroidal transformer was dipped in
tookhandle compound. This offers
protection against dirt and moisture for
outdoor installation.

New Products

ICOM 1C-38A 220-MHz COMPACT
MOBILE TRANSCEIVER

7] ICOM has announced their LC-38A 220-MHz
compact mobile transceiver that expands their
existing 1C-28A/H 2-meter and 1C-48A
440-MHz mobile transceiver line. Features
include: transmit 220-225 MHz, receive 215-230
MHz; 25-W output; 25 memory channels;
scanning—scan the entire band or the memory

PEP output when in a line that presented
approximately 50 ohms at each end of the
balun. No heating was observed during
SSB or CW operation. Tests on 40 meters
while using the 80-meter inverted V and
450-ghm feed line produced balun heating
and SWR drift at high power levels, as
expected. This effect was somewhat
reduced over that which was noted with the
small air-core 1:1 balun. No doubt the
difference is related to fewer turns of wire
on the toroid (lower ac resistance}.

Some Final Remarks

I constructed a 4:1 balun along the same
lines as the unit in Fig 6. No. 14 enameled
copper wire was used to minimize losses
and heating. The heavier wire is recom-
mended for the baluns in Figs 3 and 6, if
you plan to construct a unit.

Baluns may also be wound on ferrite
rods. Most commercial baluns contain
these rods. In any event, make sure there
is ample core size to handle the power from
your transmitter. Detailed information
about designing transformers and baluns
with ferrite and powdered-iron cores is
available in a book from Prentice-Hall,
Inc.* Good luck! If you use your baluns
correctly, they will serve vou well.

Notes

1Barker & Williamson, 10 Canal St, Bristol, PA
18007, tel 215-788-5581.

2United States Plastic Corp, 1390 Newbrecht Rd,
Lima, OH 45801, tel 419-228-2242, A catalog
is available.

Amidon Associates, 12033 Otsego St, North
Hollywood, CA 91607.

401, DeMaw, Ferromagnetic Core Design & Appli-
cation Handbook (Englewoed Cliffs, NJ:
Prentice-Hall, in¢, 1881). Also available from
Amidon Assoc, Inc (see note 3). @5

channels from the provided HM-12 microphone.,
It is easy to operate—only 11 front-panel
controls. The unit has a large LCD readout with
automatic dimmer circnit to reduce brightness,
and an internal speaker.

Options include: IC-HM 14 DTMF (dual-tone
multifrequency) microphone; PS-45 13.8 V,
8 A power supply; HM-16 speaker/mic and
HHS-15/HS-1588 flexible boom mic and PTT
switchbox. Size is 5.5 x 2.0 X 6.1 inches
(WHD).

Manufacturer: [COM America Inc, 2380
116th Ave NE/PO Box C-90029, Bellevue, WA
9R009-9029, tel 206-454-8155, Suggested list price
is $459,—Bruce Q. Williams, WASIVC
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The Hidden Dangers of
Electrostatic Discharge—ESD

You could be zapping your CMOS [Cs without knowing it. With
a bit of insight, and a lot of care, you can break the habit!

By David S. Hollander, N7RK

Product Marketing Engineer—Rectifier Products

Motaorola Semiconductor Products
5005 E McDowell Rd
Phoenix, AZ 85008

ne of the major problems plaguing
O electronic components today is

damage from ESD—KElectrosiatic
Discharge, more commonly known as static
electricity. This ESD energy, in the form
of voltage and current, can cause complete
component failure or, worse, performance
degradation that is difficult or impossible
to detect. As circuitry becomes more com-
plex and dense, and device geometries
shrink, ESD has become a major concern
of the electronics industry.

How does this affect the radio amateur?
If vou are an experimenter, you have
probably worked with MOS (metal-oxide
silicon) type devices, such as CMOS logic
or power MOSFETs. You may have
soldered the device into the circuit and
found that it did not work, or that its per-
formance was not what it was supposed to
be. The circuit may have worked
initialty—then failed later for no apparent
reasonl. The MOS device may have been
destroyed or degraded because of ESD
through improper handling.

Other equipment-related problems
caused by ESD can manifesi themselves as
erroneous keyboard data eniry on your PC
or radio, changes in memory data, incor-
rect instructions and even total shutdown
of the system. This article will attempt to
expiain ESD, its failure mechanisms,
proper handling of sensitive devices and
how you can set up your workbench and
station to be safe from ESD.

ESD Generation

When two nonconductive materials are
rubbed together to produce friction (such
as scuffing a shoe across a carpet while
walking), electrons from one material are
transferred to the other. The accumulation
of electricity on the surface of a material
is caused by #riboelectric charge, also
known as electrostatic charge, Any time
two nonconductive materials are flowing or
moving with respect to cach other, an
electrostatic potential is generated.

The triboelectric series is shown in
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Table 1
Trihoelectric Series

Air
Human Skin A
Glass
Human Hair
Wool
Fur
Paper
Cotton
Wood
Hard Rubber
Acetate Rayon
Polyester
Polyurethane
Polyvinylchloride
(PVC) '

Teflon®

increasingly Positive

Increasingly Negative

Table 1. Movement or flow from one
material with respect to another will result
in an electrostatic charge—the amount of
the charge is a function of the separation
of the materials as shown in Table I. (The
combination of glass and PVC is much
worse than paper and wood.) Cotton is
reiatively neutral. Additional factors in
charge generation are the intimacy of con-
tact, rate of separation and humidity.
Humidity can make the material surfaces
partially conductive. Materials that tend to
reject moisture are the most significant
contributors to ESD.

ESD energy is electrical—it takes the
form of voltage and current. The current
is generally low, but the clecirostatic
voltage can be guite high., Under certain
atmospheric conditions the voltage can be
higher than 30 kV. When an electrostatic
charge is built up in 2 human body and then
discharged to cause a perceptible arc
(generally a slight tingle), no damage is
done to the human if the electrostatic
voltage is below 2.5 kV, This value is
referred to as the *“discomfort threshold.”
Although electrostatic voltages below that
fevel are hardly noticeable to humans, they
can wreak havoc on sensitive electronic

Table 2
Susceptibility to ESD
Davice Type Range of ESD
Susceptibility
{Voits; k = 1000)
Power MOSFET 100-200
JFET 140-10 k
CMOS 250-2 k
Schottky Diodes, TTL 300-2.5 k
Bipolar Transistors 3807 k
ECL 500
SCR 680-1 k

devices. Table 2 shows the relative suscep-
tibility of various devices to electrostatic
voltages. As mentioned earlier, the effects
<an be disruption or shutdown of electronic
¢ircuitry, failure of a device before instal-
lation in the circuit, or 2 damaged device
that results in a latent reliability problem
that will likely occur at the least opportune
time (Murphy’s law}.

Of the several factors that contribute to
the generation of ESD, reduced humidity
creates the most severe results, When the

Table 3

Typical Electrostatic Voltages
Electrostatic Voltages
{Vioits; ik = 1000)
Relatfva Humidity

Means of
Stalic Generation

10-20%  65-80%
Walking across 35 k 15k
carpet
Walking across 12k 250
vinyi floor
Worker at bench 6k 100
Vinyl envelope per Tk 60¢
work instructions
Common poly bag 20 k 1.2k
picked up from
bench
Work chair padded 18k 1.5k

with polyurethane
foam




relative humidity is 65% or higher,
electronic equipment is affected very litile.
When the relative humidity is down around
20%, watch out! Over 300 times more
electrostatic charge is created at 20% than
at 65% relative humidity.

The level of electrostatic charge that one
can accumulate on the body depends on
one’s size and skin properties. By agitating
nylon or polyester clothing, static poten-
tials as high as 6.5 kV can be generated.
Table 3 shows the typical electrostatic
voitage levels that can be generated by
various actions at different humidity levels.
From Tables 1, 2 and 3, it is apparent that
sensitive clectronic components can be
easily damaged or destroyed if proper pre-
cautions are not taken.

ESD and MOS ICs

Al MOS devices have an insulated gate
that is subject to voltage breakdown. The
gate oxide used in Motorola’s devices is
about 800 angstroms thick and breaks
down at a gate-source potential of about
100 V. The high-impedance gates on the
devices are protected by resistor-diode net-
warks, however, these on-chip networks do
not make the C immune to electrostatic
discharge. Laboratory tests show that
devices may fail atter one very high voltage
discharge. They may also fail because of
the cumulative effect of several discharges
of lower potential. Static~-damaged devices
behave in various ways, depending on the
severity of the damage. The most severely
damaged are the easiest to detect because
the input or output has been completely
destroyed and is shorted to either Vpp or
Vgg. OF open-circuited. The effect is that
the device is no longer functional. Less
severe cases are more difficult to detect

because they appear as degraded perfor--

mance or intermittent faifures.

ESD and Power MOSFETs

TMQSIM iransistors (Motorola’s trade
name for their family of power MOSFETS:)
can be damaged also by ESD creaied by
improper installation or handling. TMOS
devices, however, are not as susceptible as
CMOS. Because of their large input
capacitances, they are able to absorb more
energy before being charged to the gate-
breakdown voltage. Nevertheless, once
breakdown begins, there is enough energy
stored in the gate-source capacitance to
cause complete perforation of the gate
oxide. With a gate-to-source rating of
20V, maximum, and electrostatic voltages
typically being 100 V-25 kV, it is easy to
see why these devices require special
handling procedures. Fig 1 shows curve
tracer plots of a good device, and the same
device degraded by ESD.

Classification of Static-Sensitive
Components

The sensitivity of semiconductor devices
to ESD as a function of exposure to the
output of a charged network is shown in
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Fig 1—Curve tracer plots of a good device

(A} and a device with a degraded gate (B).

The device is an MTP12N10, a 100-V, 12-A
power MOSFET.

Table 4. This table is based upon the
specifications used for procurement and
testing by the military services.'
Through measurements and general
agreement, the “human body model”’ is
specified as a network that closely approxi-
mates the charge storage capability (100 pF)
and the series resistance (1.5 k) of a typical
individual (see Fig 2). Discharge of this net-
work directly into a device indicates that
the model assumes a “*hard"’ ground is in
contact with the part. Although all pin
combinations should be evaluated (a total
of six combinations for a TMOS power
MOSFET), preliminary testing shows that
gate-oxide breakdown is the most likely
failure mode, and that reverse-biased

Notes appear on page 40.

34

N
y—AAA O
Io~15 k| 1.5 R

~ Gl

* 100 pF
\HY

SUPPLY

* DUt

3k

= # -DEVICE UNDER TEST

Fig 2—Equivalent circult of the human
body.

junctions are about an order of magnitude
more sensitive to failure than forward-
biased ones. The damage mechanism that
can be identified through failure analysis
of shorted or degraded samples is usually
oxide puncture or junction melt-through,

Static Protection

Protection of sensitive electronic compo-
nents involves the prevention of static
buildup together with the removal of
existing charges by dissipating or neutra-
lizing this energy. The mechanism of charge
removal from charged objects differs
between insulators and conductors, Since
charge caunot flow through an insulator,
it cannot be removed by contact with a con-
ductor. If the item to be discharged is an
insulator (plastic bozx, clothing, and so on),
ionized air is required. Lf the object is a
conductor (metal tray, conductive bag,
human body) complete discharge can be
accomplished by grounding the object.

Many methods are used in the electronics
industry. Carpets and rugs are made of
special antistatic materials with coatings to
dissipate static buildup. Equipment is
sprayed with antistatic solutions, electronic
materials with low triboelectric propensity
are used and the type of clothing worn is
carefully selected. Static-safe work stations
are used and components are placed in con-
ductive or antistatic packaging. In addition
to all of these, relative humidity in the
workplace is maintained above the critical
value of 65%,

A weli-designed and complete static-safe
work station (Fig 3) should include a

Table 4

Sensitivity of Semiconductors to ESD from a Charged Network

Davice Sensitivity
(C1 Peak Voltage}
(Volts; k = 1000}

MIL-STD-883
Class

01k A (sensitive)
12k A

2k4k B {nonsensitive)
4k15k B

DOD-HDBEK-263 Typical Preventive

Class Measures

Class 1 Careful case, key-board
design, wrist straps,
ionized air,

Class 2 Conductive flooring,
conductive clothing,

Class 3 Antistatic carpet spray,
wrist straps, conductive
packing.

Class 3 Humidity adjustment.
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Fig 3—Typical ESD-safe work station. At 1, & 1/16-inch conductive sheet stock covering
bench-top work area. At 2, strap to earth ground At 3, grounded wrist strap in contact

with skin.

grounded conductive table top, conductive
floor mats, conductive containers for
equipment storage, an ionized air blower
to remove static from nonconductors and
wrist straps for grounding the operators.
in using the wrist straps, extra care must
be taken to ensure that the electrical equip-
ment is well grounded and there is no
possibility of the operator coming into con-
tact with electrically hot leads. Without
these precautions, the operator may be ex-
posed to electrical shock. All soldering
irons or stations should be grounded. All
nonconductive items such as styrofoam
coffee cups, cellophane or plastic wrappers,
paper, and 50 on, should be removed from
the work area. Above all, familiarity with
the causes of potential problems is the key
to preventing ESD-caused failures.

How Can the Amateur Combat ESD?

[deally, the amateur should take the
same precautions as used in the electronics
industry. This approach, however, may not
be practical. Sieps that can be taken to
avoid BSD problems are as follows.

# Use a workbench with a grounded
metal top or a grounded sheet of metal for
a work surface.

* Ground all soldering irons or solder-
desolder stations.

* Use a grounded wrist strap in contact
with the skin.23

* Place all MOS devices on a grounded
bench surface prior to handling—one can
be statically charged with respect to the
bench surface.

¢ Check all power supplies for voltage
transients. Connect low-impedance equip-
ment to MOS devices only after the equip-
ment is powered up and disconnect before
power is turned off.

* Never insert or remove an MOS device

40 11 8

from a circuit with power applied.

* Use antistatic bags for storing or trans-
porting assemblies to another location.

® Never exceed the device maximum
ratings as shown in the data sheet.

¢ Keep the workbench free of objects
such as paper, cigarette ashes, plastic,
styrofoam and the like.

® Never use brush or spray cleaning to
remove flux from a board.

* Observe all of the above precautions
when replacing an MOS device during
repair.

Within your station, all equipment
should be connected to a good earth
ground. If you live in a dry climate as I do,
(vou can’t get much drier than Phoenix,
Arizona!) attach a small grounded metal
plate to the side of the desk or station con-
sole to discharge any static potential that
may have built up while walking across the
carpet. Touch this plate before you touch
any of vour equipment and you might find
that your equipment has a longer [ife span.

Packaging

Packaging of MOS devices is critical.
Any MOS components purchased for home
projects should be received from the
distributor/store packaged in antistatic or
conductive packaging. The packaging can
be conductive black foam (ICs generally are
mounted in this) or antistatic plastic bags.
Treated styrofoam is also used. Antistatic
styrofoam is pink and may feel stightly oily
to the touch, There should be antistatic
warning labels on the package indicating
that it contains a static-sensitive part and
proper handling is required. A typical
packaging label is shown in Fig 4.

MOS components should be stored or
transported in antistatic packaging. Never
insert an MOS device into a conventional

CAUTION

© CONTENTS SiBJECY TODAMAGE BY
~ BTATIC ELECTRICITY |
DO NOT OPEN

EACEPT AT APPROVED ]
SFATCEREE WORK STATION

Fig 4—Typical packaging label for ESD-
sensitive devices.

plastic bag, tray or styrofoam. Keep the
devices in their original packaging until
ready for use.

Conclusion

By following the previously described
procedures and using the proper equip-
ment, ESD-sensitive devices and equipment
can be protected from ESD damage. The
key items to remember are:

* Handle all static-sensitive components
at a safeguarded work station (see Fig 3).

= Transport all static-sensitive compo-
nents in static-shielded containers or
packages.

* Be thoroughly familiar with proper
handling procedures for static-sensitive
components.

» Attach all the equipment in your sta-
tion to a good earth ground.

Notes

1Military specifications that cover static-sensitive
components are MIL-STD-833B Method 3015.1,
DOD-HDBK-263 and DOD-STD-1686.

2Wrist strars are available through ITT Pomona
Electronics, 1500 E Ninth §t, PO Box 2757,
Pomona, CA 91768, tel 714-623-3463.

3Conductive Mats (RS 276-2400) and wrist straps
(RS 276-2399) aro available from Radio Shack

A/

Strays

QST congratniates. ..

[] Legislative Assistant Fred Matos, W3ICM,
of Annapolis, Maryland, on receiving a
Congressional Fellowship.

{1 Burt Knight, KBIMK, of Concord, New
Hampshire, on being elected to the New
Hampshire state legislature.

[71 Ed Mehnert, N3NN, on being named director
of the US Air Force Communications Computer
Systems Doctrine Office at Keesler AFB,
Mississippi.

[T AMSAT President Emeritus Tom Clark,
W3IWI, of Clarksville, Maryland, on receiving
a commendation and medal from NASA for his
work on Very Long Baseline Interferometry.



Product Review

Conducted By Bruce O. Williams, WABIVC
Agsistant Technical Editor

Trio-Kenwood TR-751A 144-MHz All-Mode Transceiver

The TR-751A is Kenwood’s most recent offering to satisfy the need
for a multimode 2-m mobile rig for the amateur community. Their
last entry was the TR-9130, which was {and still is) extremely popu-
lar because of its flexibility. The TR-751A is a feature-packed rig.
1t will surely be as popular as the *9130. It offers the 2-m operator
more than would have been dreamed possible just a few years ago.

The *751A features include a GaAsFET front end and a large and
easy-to-read, back-1it LCD. There are dual VFOs, 10 memories and
a CALL channel that store frequency, mode, repeater offset (for FM
operation), subaudible tone (if equipped with the optional TU-7
encoder), frequency step and RIT offset (for SSB and CW only).
Additional features include a back-lit analog $/RF meter, all-mode
squelch, noise blanker, all-mode RF gain control, RIT and 25-W RF
output. Options available include a voice synthesizer, TU-7 sub-
audible tone encoder and a modem unit for Digital Code Squelch
(DCS) and Digital Channel Link (DCL).

A new ““goodie” has been added to the list of *‘Kenwood exclusive’
features. The *751A is the first multimode 2-m rig to be equipped
with automatic mode selection. With this feature, the rig chooses
the appropriate operating mode for the particular frequency you are
on, based on the ARRL band plan. 1f you wish, you can defeat this
feature and manually choose the mode. No matter where you are
on the band, it only takes one or two key presses to choose the mode.
On CW or LSB, two key presses of the same key are required. Two
of the three mode-select keys control two modes each—one has FM
and LSB, the other USB and CW. Pressing either key repeatedly
causes the rig to alternate between the two modes.

The rig is supplied with a mobile mounting bracket and a heavy-
duty de power cord that is fused in both legs. The furnished micro-
phone has a keypad on its back.

Front-Panel Controls and Indicators

Front-panel controls are well organized and easy to operate in all
but the most severe mobile environment. See Fig 1. On the upper-
left corner of the panel are two momentary-contact push buttons
with dual identification, MHz/M.CH, F.LOCK and ALert. Directly
below these are two more momentary push buttons identified as
VOICE/TONE and FUNCtion. The FUNCtion switch has an LED indi-
cator beside it. It toggles to control the functions of the MHz/M.CH
and VOICE/TONE switches. When the FUNC LED is not lit, the
MHz/M.CH buttons control up or down frequency tuning in 1-MHz
steps. When the FUNC indicator is on, the DOWN MHz key functions
as a Frequency LOCK and the UP MHz key controls the ALert feature.
Enabling the AvLert function causes the priority channel (memory
channel 1) to be checked at about 6-second intervals. Additionally,
the MHz/M.CH push buttons move up or down through the memory
channels when the MR indicator is lit. The VOICE/TONE key activates
either the optional VS-1 veice synthesizer (if the FUNC indicator is
off) or the optional TU-7 tone encoder (if the FUNC indicaior is on.)

| e FYERWIRRS £

The switch labels are color-coded to indicate the function that is per-
formed when the FUNC indicator is lit. Exercising any function when
the FUNC indicator is on turns off the indicator.

In the middle-left side of the panel are four push buttons: COM,
LOW, NB and RIT. The COM switch activates the Common Channel
or common frequency. It is factory preset to 145.000 MHz, but can
be reset to any other frequency. Low/high power selection is effected
with the LOW switch. The Noise Blanker and RIT are controlled by
the other two switches. Two concentric dual-function knobs in the
lower-left corner of the panel control vOoLume/sQuekch and RIT off-
set/RF GAIN.

Fig 1—Front-panel view of the
Kenweood TR-751A showing all
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controls and indicators.
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Fig 2--LCD group on the front panel. See text for explanation of
indicators.

LCD Group

The large LCD panel in the top center of the front panel has several
indicators in addition to the frequency readout. See Fig 2. The
indicators on the LCD panel operate as follows:

On when F.STEP is on.

On when using ALert,

Indicates which VFO is selected.

On when MR (memory channel
operation) is selected

On when shift is set to “*+* or
* " using the OFFSET key.

On when the subaudible TONE
encoder is selected.

On when F.LOCK has been
selected,

On when using the REVerse
function,

Flashes during open channel
search by CHL key. On after
channel linkage.

On when using C.8Q
{code squelch).

Normally displays memory
channel; displays code channel
during digital code squelch
operation.

Specifies which codes will be
actively used.

On when second digit is 5; off
when it is 0.

On when 50-Hz step is selected.
Displays frequency, tone
frequency, digital code and call
sign.

Flashes during scan.

On when using RIT.

Iy  F.STEP display:

2) AL dispiay:

3 VFQ (a-B) display:
4) MR display:

5y Offset display:
6) ‘Tone (1) display:
7y LoCK display:

8) REV display:

9Y  (HL display:

10y ¢80 display:
11y  Channel display:

12)  Standby indicator:
13y  50-Hz display:

14)  kHz dot:
15)  Frequency display:

16) MHz dot:
17y  wiT display:

Just to the right of the LCD display panel is the S/RF meter and
three indicators that show BUSY when the squelch opens in the
receive state, COM when in the COM mode and ON AIR when trans-
mitting. The S/RF meter operates as an 8 meter during reception
to indicate signal strength, and indicates relative RF output during
transmissions. The meter is set to indicate approximately “8’” in the
high-power mode.

Mode/Numeric Keypad

The Mode/Numeric keypad has 10 dual-function keys. Hach has
its own indicator. The first three keys (1, 2 and 3) control the oper-
ating mode, with the mode displayed on the five indicators above
the keypad. In addition, the operating mode is audibly indicated by
4 Morse code letter through the speaker-—**C”’ for CW, “*UJ" for
LJSB, “*L” for LSB, *“F” for FM and **A" for automatic mode
selection. This feature can be defeated through a simple internal
modification. [ had no desire to defeat this signal becanse it is
extremely valuable during mobile operation to know which mode
you have selected. In addition to the audible mode indication, pressing
any other key on the keypad causes a tone to be heard. The 10 keys
{1 to 9 and 0) are used for numeric entries, but each key can also
select a specific function.

42 1127

AUTO (1): Press this key to enter the AUTO mode:
press any other mode key to cancel
the mode selection.

Press the FM/LSB key to alternate between
FM and LSB.

Press the USB/CW key to alternate between
USB and CW,

This key reverses the transmit/receive
frequencies during repeater operation.
Press the REV key to turn the function
on; press it again to turn the function

FM/LSB (2):
LSB/CW (3):

REVerse (4):

off.
MR (Memory Recall) Pressing this key causes the MR indicator
3): to light and the current memory channet

information to appear. Press A/B () to
return to VFO operation.

F.STEP (&) The E.STEP key changes the tuning step,
Several steps are available, depending on
mode and position of the F.STEP key.

SCAN (7). Press SCAN to initiate scanning; press it

again to stop scanning.

M (Memory Enter)  Press the M key to write a frequency into

(8): a memory or the COM channel. When

the key is pressed, a series of beeps will
sound for about [.5 seconds. To enter a
frequency, press the desired numeric key
ar the COM key while the beeps are
sounding.

QFFSET (9): The OFFSET switch eycles the desired
transmitter offset for repeater operation.
A/B (0): In the VFO mode, A/B switches operation

between VFO A and B. In the MR
mode, clears the MR state and restores
VFO operation. In the COM mode,
clears the COM state and restores VFQ
operation.

The rig uses a standard Kenwood $-pin microphone with
UP/DOWN buttons for frequency and memory channel contrel, and
it is connected on the lower right-hand side of the front panel, Above
the microphone connector are five buttons that control the DCL and
DCS functions. Refer to the Kenwood TM-2570 Product Review
{Oct, 1986 QST) for details on the operation of these controls.

Rear Panel

The rear panel of the "751A contains the heat sink for the final
amplifier, connections for the 13.8 V dc input, an external speaker
jack, a CW key jack and an antenna connector. An auxiliary jack
is provided for ALC input and for switching an external amplifier
{max contact ratings: 30 V dc at 500 mA).

Operating the Rig

For the most part, the TR-751 A is very easy to operate. This results
from careful engineering and attention to ergonomic details that tend
to make operating some rigs a pleasure, and others a real chore. The
only problem I have with the "751 A is operating the 10-key pad that
controls mode and scan operation. Since this panel is not back lit,
it is almost impossible to operate in the dark while mobile without
memorizing the layout of the keys—when you press a key you can
only hope that it is the right one. The most frequently used function
on this keypad is the SCAN stop/start. Unlike some other Kenwood
rigs, scanning with the *751A cannot be initiated with the UP/DOWN
keys on the microphone. Scanning can be stopped, without putting
a signal on the air, by pressing the PTT on the microphone.

5SB and CW operation with the TR-751A is really a pleasure. The
excellent receiver sensitivity and a fantastic noise blanker are largely
responsible for this. The noise blanker is extremely effective against
ignition noise. On more than one occasion it made the difference
between being able to copy a weak signal and losing the station
completely in pulse-type noise.

Transmitted audio quality on S$B seems to be excellent, as I
received many unsolicited compliments—including one fellow who
said the rig had *‘the best audio I've ever heard on two meters.”
CW operation is also very enjoyable as the semi-break-in delay is
set very comfortably (and is internally adjustable), and the sidetone
is clean and easy to listen to. RIT adds to the enjoyability of SSB
and CW operation, as does the £,SYEP function. This provides 50-Hz



Fig 3—Spectral disptay of the TR-761A
operating at 144.000 MHz with
approximately 24 W output power. Vertical
divisions are sach 10 dB; horizontal
divisions are sach 50 MHz. The
fundamental (pip at the left of ths photo)
has been reduced in amplitude
approximately 30 dB by means of a noich
filtter to prevent spectrum analyzer
overload. All hartonics and spurious
smissions are at least 70 dB below peak
fundamental output. The TR-751A complies
with current FCC specifications for spectral

purity.

Fig 4—Spectral display of the TR-751A
output during transmitter two-tone
intarmodulation distortion (IMD) test. Third-
order products are 34 dB helow PEP, and
fifth-order products are 40 dB down.
Verticat divisions are each 10 dB;
harizontal divisions are each 2 kHz. The
spectrum analyzer bandwidth was 0.1 kHz.
The '751A was being operated in USB at
approximately 26 W output on 146,91 MHz.

Fig 5—Keying waveform of the‘TFl-.51A.
The upper trace shows the keying input;
the lower trace is the RF output. Horizontal
divisions are each 5 ms.

Trio-Kenwood TR-751A 2-Meter All Mode Transceiver, Serial No. 7050117

Manufacturer’s Claimed Speciflcations

Frequency coverage: 144-148 MHz.
Modes of operation: USB/LSB {J3E) FM

Measursed in ARRL Lab
Receiveftransmit approx 142-148 MHz.

(F3E), CW. As spacified.
Frequency display: Large LCD display.  As specified.
Frequency rasolution: 5 kHz (FM), 50 Hz

{CW, 8SB). As specified.

Frequency stability: Less than 400 Hz,
1 to 60 min; less than 50 Hz in each
30 min thereafter,

Transmitier
Power output: 25 W, high; 2-25
adjustable, low.

Spurious gignal and harmonic
suppression: Less than - 60 dB.

Third-order intermodulation distortion:

Keying wavstorm: Not specified.

Recelver

Receiver sensitivity: SSB and CW—Ilass
than 0.13 gV for 10 dB S+ N/N.
FM—Iless than 0.2 xV for 12 dB SINAD.

Receiver dynamic range:

Less than 100 Hz after 45 min,

Transmitter Dynamic Tasting
23.3 W, min, high; 4.8 W, low, as factory
adjusted.

- 70 dB; see Fig 3.
See Fig 4.
See Fig 5.

Receiver Dynamic Testing

Minimum discernible signal
(Noise floor) (dBm): —137.
Blocking dynamic range (dB): 114 (Noise

limited at 144.020/144.040 MHz. Tested at
144.020 and 144.060 MHz).

Two-tons, 3rd-order intermodulation distortion
dynamic range {dB). 84.
Third-order input intercept (dBm). -86.

Receiver quisting (uV for 12 dB signal + noise
+ distortlonfsignal + distortion): 0.095.

Squelch sensitivity: Less than 0.1 pV.
Receiver audio output at 5% total

harmonic distortion: More than 2 W,
Color: Gray.

Min 0.05 2V, max 0.38 zV.
2 W.

Size (height, width, depth): 1.8 x 4.6 x 5.41 inches.

Weight: 4.8 1b.

steps on SSB and CW, and 10-kHz steps on
FM, I found the 50-Hz steps to be small
enough to zero-beat any SSB signal that I
encountered. RIT does not function on FM,
nor is there any indication of the actual
receive frequency when using RIT on S5B or
CW-—the only indication is whether RIT is
on or off, This proved to be aggravating on
a number of occasions, as it makes it impos-
sible to tune a signal using RIT and then to
switch to a VF(Q without having to guess
where the signal is.

One other minor complaint I have about
the rig is the inability to independently choose
the AGC time constant on SSB and CW; it
is automatically set for fast on CW and slow
on $5B. 'There are occasions when 1 would
fike to use fast AGC on 58B, and vice versa,
It would also be nice to be able to disable the
AGC completely, but no provision has been
made for this.

Most of my mobile operation with the
TR-751A was on FM., Again, the rig has good
transmitted audio, and the ability to choose
25 W or 5 W seemed to suit almost all of my
repeater and simplex needs. The RF low-
power cutput can be adjusted from almost
nothing up to full power output. The review
rig had about 10-W output in the low-power
sciting without any adjustment.

[ found memory operation most useful on
FM. The rig has eight memories for

4:600-kHz splits or simplex operation,

and two more memories for odd splits.
Channel 1 is the priority alert channel,
Channel 7 is the starting point in the
channel search in DCL operation, and
Channel § contains the frequency limits for
the program scan function. A few little things
make FM operation less pleasant than with
Kenwood's newer FM-only rigs, such as the
inability to lock out a busy memory channe}
and the lack of provisions for adjusting the
scan-hold time, These things are minor,
however, when you consider that the rig is
not intended solely for FM mobile use.
Because the internal speaker is placed on the
bottom of the cabinet, it often was necessary
to turn the audio way up to he able to
understand it. The rig does have plenty of
undistorted audio for all but the noisiest
mobile environments.

In portable operation, the TR-751A really
shines. It comes with feet for the bottom of
the cabinet, and is very convenient for
mountaintopping. | used the rig to make
a few QS0s from the top of Mount Greylock,
in northwestern Massachusetts, during the
ARRL September VHF QSO Party. Even in
the heavy RF environment of a big multi-
operator, multitransmitter contest effort,
and with several other line-of-sight operations
with big 2-meter signals, the rig held up well
enough to hear some of the weaker signals
while using only a small antenna system. The
size and weight of the *751 A make it ideal for
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home, portable and mobile use.

The TR-T51A worked right out of the box,
and presented absolutely no problems during
the review. The internal adjustment of the
CW sidetone and feedback tone levels is easy
and quick, as is installation of the optional
modem untt for DCL and DCS operation.
The TU-7 tone encoder and VS-1 voice
synthesizer shouid be just as easy to install,
based on their respective locations and
mounting schemes, although neither were
installed in the review unit.

The owner’s manual is not the best in terms
of clarity—the English translation seems to
have been done a bit hastily—but it presents
no problems in programming or operating the
radio. ln typical Kenwood style, the manual
has good suggestions for installing and using
the rig safely in mobile and fixed-station
environments.

it is a bit expensive, but the Kenwood
TR-751A is a fine radio, and should be
constdered seriously by anyone shopping for
a Z-meter multimode rig for mobile, portable
or home use. Manufacturer: Trio-Kenwood
Communications, 1ill W Walnut St,
Compton, CA 90220, tel 213-639-9000. Price
class: TR-751A, $600; MU-1 modem unit,
$35; TU-7 tone encoder, $30; VS-1 voice
synthesizer, $45.—Rus Healy, NJ2I.

SOLICITATION FOR PRODUCT
REVIEW EQUIPMENT BIDS

[In order to present the most objective reviews,
ARRL purchases equipment *'off-the-shelf” from
Amateur Radio dealers, ARRL receives no
romuneration for items presented in the Product
Review or New Products columns.—Ed.]

The following ARRL-purchased Product
Review equipment is for sale to the highest
bidder. Prices quoted are minimum ac-
ceptable bids, and reflect a discount from the
purchase price.

Sealed bids must be submitted by mail and
be postmarked on or before March 27. Bids
postmarked after the closing date will not be
considered. Bids will be opened seven days
after the closing postmark date. In the case
of equal high bids, the high bid bearing the
earliest postmark will be declared the success-
ful bidder,

Please ciearly identify the item yvou wish to
bid on, using the manufacturer’s name, model
aumber, or other identification number if
specified. Bach item requires a separate bid
and envelope. Shipping charges will be paid
by the successful bidder, FOB Newington.
The successtul bidder will be advised by mail
of the successful bid. No other notifications
will be made, and no information will be
given by telephone to anyone regarding final

Please send your bids to Kathy McGrath,
Product Bids, ARRIL, 225 Main S5t,
Newington, CT 06111.

Ten-Tec Model 425 Titan HF linear amplifier,
s/n 00268. (See Product Review, OST, Apr
1986.) Min bid 51411,

Trio-Kenwood TS-4405 HF transceiver. s/n
TO50095, AT-440 antomatic antenna tuner,
¥S-1 vaice synthesizer, PS-30 power supply,
YK-88C 300-Hz CW filter, 1F-232C/IC-10
level translator and modem [C kit, (Sold as
a package only; see Product Review, OST, Dec
1986.) Min bid $897.

Trio-Kenwood TM-2570A 2-M FM transceiver,
s/ 7011501, (See Product Review, QST, Oct
1986.) Min bid $320.

Alinco ALM-203 2-m hand-held transceiver, s/n
(5109025, (See Product Review, QST, Jun
[986.) Min bid $146.

AEA PK-64 PAKRATTIM multimode data
controller, s/n [178. See Product Review
OST, Jun 1986.} Min bid $133.

Microlog Air-1 radio interface cartridge. Mo
s/n. Min bid $186.

HAIL ARQ-1000 code converter, s/n 158.
Minimum bid $100.

1ICOM 1C-745 HF transceiver, s/n 3101,
PS-35A internal switching power supply,
1C-EX243 kever, LC-EX242 FM module,
IC-FL32 filter, YIC-FLS53 filter, 1C-EX241
marker. (Sold as a package only; see
Product Review, (ST, Sep [1985.) Min bid

price or identity of the successful bidder.

The Shopper’s Guide to Packet-Radio TNCs

{continued from page 21)

Breaking the 1200-bit/s Barrier

Kantronies KPC-2400

The KPC-2400 Packet Communicator includes 2 modem that
operates at 2400 bit/s. Using phase-shift keying (PSK), the
2400-bit/s signal rate is derived from a dibit {a group of two bits)
data stream operating at 1200 bauds. The 2400 bit/s (1200 bauds)
data rate may be used above 28 MHz. In addition to the
2400 bit/s modem, the unit also includes the 300- and 1200-bit/s
todems used in the TNC 2-compatible KPC-2, The three tnodems
are software selectable. The 2400 bit/s modem is available
separately for installation in the TNC - and TNC 2-compatible
units ($150). Like the KPC-2, the KPC-2400 uses AX.25 Version
2, provides both a RS-232-C serial port and a
Commodore-compatible TTL port, emulates HDLC in software
and operates from 12.V dc.

Kantronics KPC-2400 TNG, the first TNG with a modem operating
above 1200 bit/s.

What Can We Look for Next?

As stated before, new TNCs are appearing daily. There are
a number of well-designed units being developed and used in other
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countries. Japan has over 5000 active packet-radio stations, and
there are several Japanese-designed TNCs and modems available.
No doubt many of them will make their way to the US in the
near future. Some to look for are the Telereader TNC-20, the
PAX-88 TNC and the AIWA APX-25.

Conclusion

There is a good selection of TNCs available out there—
something to suit everyone’s needs and pocketbook. The listings
in this article should help you determine if there is a TNC just
right for you. S0 get out there and get a TNC-—enjoy the packet-
radio experience! R

New Products

UNCLE BILL’S CODE COURSE (V2.0}

[ After two vears of production and sales, Uncie Bill’s Software
has updated Uncle Bill’s Code Course and simultaneously entered
the shareware field. Uncle Bill’s Code Course is written for the
Commodore® (64 and C128 computers only. Shareware is the newest
form of software distribution. Shareware programs are under
copyright, and there is a fee for their use. But—no fge is expected
until the user has tried the program and determined its usefuiness.

Uncle Bill’s software user fee is 2 modest $5 per program. In-
formation about shareware and user fees appears within the program.,
together with a copy routine that allows reproduction of the shareware
software,

As with the original, Uncie Bill’s Code Course (V2.0) is made
available free of charge to any radio club. Clubs should provide a
formatted disk and a self-addressed stamped mailer. Clubs may share
the software as shareware with members, students or anyone they
wish.

Individuals may purchase Uncle Bill’s Code Course {V2.0) by
sending $7 to Uncle Bill’s Software, PO Box 2403, Falls Church,
VA 12042, Bruce Q. Williams, WAGVC )




Hints and Kinks

Conducted By Bob Schetgen, KU7G
Assistant Technical Editor

TRY A SIGMA BEAM ON YOUR
SMALL L.OT!

gzditor‘s Note: An article describing JATUNE’s
igma beam appeared in the Feh 1980 issue
(p 280) of Japan’s CQ Ham Radic magazine.]

[1 A full-size beam antenna is great—if you
have the space for one. Many of us, however,
live in apartments and just don’t have that
space. Figs | through 4 describe the results
of my experiments with a miniaturized beam
antenna in a I (sigma) configuration. My
antenna is mounted at the top of a tower,
about 15 m above the building roof,

The Sigma beam is a compact antenna
shaped like the Greek letter sigma; it is a
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Fig 1—JG1UNE’s Sigma beam. Tube sizes
and lengths appear in Table 1.

V beam with the element ends bent to reduce
its size. A list of materials for a 28-MHz
antenna, constructed of aluminum tubing,
appears in Table 1. Be sure to flatten the tube
joints fafter assembiy!) to keep the element
ends from rotating (see Fig 3B and Section
A-A),

My beam was a little heavy when all
elements were made of meta} tubing. Also,

* TIE PLASTIC - DOWEL JOINT
TO BOOM WITH ROPE AS
SHOWN

PLASTIC ODOWELS

(a)

SELF = THREADING
SCREWS AT FEED POINT

FLATTEN JOINT

TO PREVENT
A ROTATION
SELF-
A THREADING
SCREW

Fig 3—Details of the mounting-plate assembly (A) and slement joint (B). Flatten the joint

slightly after assembly to prevent rotation.

the tube joints are weak points, which are
threatened by strong winds. The antenna
weight can be reduced, and construction
simplified, if we use straight bamboo or
fiberglass spreaders to support wire elements.
Two such antennas are shown in
Fig 4, [This also eliminates any overlap
problems where the element centers cross at
the boom. Use nylon twine or some other
insulating material for the lines at the element
ends.—FEd.)

An SWR piot of my Sigma beam compares
well with that of a full-size, two-element
V beam. The two curves are nearly identical,
with the SWR less than 1.7:1 from 28 to
2% MHz. The folded element ends seem to
have little effect on the antenna impedance.
My Sigma beam 1s fed through a homebuilt
1:1 balun.

I have contacted many Americans and
Europeans while using this antenna and
40 W of output power. The V antenna has
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Fig 2—Drilling pattern for the mounting plate. [Dimensions are in mm; inches = mm x 0.0394. Size holes and adjust locations to fit
locally available hardware. The mounting plate may be hardwood rather than plastic, or plastic sleeves may be used to insulate the
elements from a metal plate if a plastic plate s not available.—Ed.)
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:I'able 1

Construction Materials for the
JG1UNE Sigma Beam

Aluminum tubing:

Zpes () —12mm x 1.6 mt
2pes (K)—12mm x 1.7 m
2pesJ) — 9mm x 0.83 in
2pesi{l)— 9mm x 0.88 m
Boom: 32 mm x 1.0m
Plastic dowel: 6 mm x 1.0m
Acrylic plates: 2 pcs—100 mm x 400 mm
% 5 mm
L bolts:
4 pcs—12 mm dlameter
4 pcs—32 mm diamster
Self-threading screws: 6 pos
Bope: 1.5 m

fLetters in parentheses are part identifiers
as shown in Figs 1 and 4.
Inches = mm x 0.0394; feet = m x 3.2808.
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Fig 4—Varlations on the Sigma beam that
increase strength by reducing weight and
mechanical compiexity. Wire is used for
the element end sections at A, while all
conductors ara wire at B. Wire lengths are
the same as the tube lengths given in
Table 1.

slight gain over a dipole, and I feel that the
Sigma beam provides the performance of a
V beam in a very compact package, There’s
no need to give up DXing because you
live in an apartment. Try a Sigma beam!
-—Aki Kogure, JGIUNE, Tokyo, Japan

A SIMPLE, MULTIBAND
VERTICAL ANTENNA

{71 The antenna in Fig 5 is based on a multi-
band vertical antenna described by Arthur 5.
Gillespie, Ir, W4VON, in the eighth edition
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Fig 5—WBBAAM's multiband vertical-
monopole antenna. Estimated gains for
various amateur bands are shown in
Table 2.

of Hints and Kinks for the Radio Amateur.
I have used some alternative construction
techniques and greater length to provide
better multiband operation than W4VON's
original.'

Monopoles radiate in a toroid, or
doughnut-shaped, pattern. The vertical
radiation pattern of a A/4 monopole is round;
a large portion of the signal is radiated
skywards at relatively high angles. A 5/8 &,
or A2 monopole has a flattened-toroid
pattern, with corresponding gain over the A/4
at low angles. This gain is about 3 dB for
3/8 hand 1.5 dB for A/2. A 3/8 A monopole
shows little gain over A/4.

It may look wrong—feeding an asym-
metrical, traditionally coax-fed antenna with
parallel feed line, but radiator and radials are
all the same length and the circuit is very
similar to a vertical dipole or an egtended
double “Zepp’’ with center feed. Paralle] lines
have far less loss than coax, especially under
high-SWR conditions.?

The radiator can be any conductor:
flagpole, round or square aluminum stock,
wire and standoffs on a dry wooden pole, or
TV-mast sections to name a few. A military
set with mast sections, whip sections,
insulator, base and guys would be a good field
antenna.

Someone who lives where only TV antennas
are allowed could try thisidea: Use two 10-ft
sections of TV mast and add a plastic
insulating section (of a similar color) with a
small TV antenna on the top. T'o add realism,
add some TV standoff insulators and fake
twinlead. (Remove the wire from the ribbon
cable so that it does not interact with the
antenna.) The radials can be thin wire or TV
ribbon, close to the roof on standoffs. (Short
each end of the TV ribbon—TFig 6.)

1[Apparently, WBBAAM chose 20 ft as a
convenient length from available materials.
Antenna length, as shown in Table 2, Is given
with respect to a free-space wavelength, Since
a Transmatch is necessary, the actual radiator

. and radial lengths are not critical —-Ed.]

IThe line will not be balanced, however, s we
can axpect some fead-line radiation. Remember
that parallel feeders should be kept away from
the earth, and other objects, with standofis.
Also, the fead-line langth in an unmatched
system is significant: If you experience difficulty
matching the system on & given band, change
the feed-line length by A/8 for that band. Con-
tinue experimenting until you find a line length
that can be matched on ali bands.—Ed.]
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Table 2

Estimated Performance of
WB6AAM's Antennat

Band Antenna Estimated gain
Length over M4

10 m 0.58 A 3dB

12m Q.51 ) 2dB

15 m 0.43 A 1.5d8

17 m 0.36 A 1dB

20m 0.28 » 0.5 dB

30m 0.20

40 m 0.15 )

80 m 0.08 A

tGain shown is with respect to a M4 vertical
monopale over a similar reflecting surface.
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Fig 6—WBBAAM's antenna can be
camouflaged easily as a commercial-TV
installation. (For clarity, only one set of guy
wires is illustrated.) [One could eliminate
the top plastic tube and bond the TV
antenna to the mast top as capacitive
loading. This would make the antenna
slectrical length slightly longer than

20 ft.—Ed.]

My version of W4AVON’s antenna is 5/8 A
on 10 meters as I prefer the 10, i2 and
15-meter bands. The design couid be changed
for 5/8 A on some other band. Remember,
however, that the take-off angle steepens
quickly as antenna length exceeds 3/4 h.
As the length increases to A, the vertical
radiation pattern becomes more complex
—resembling a cloverleaf, rather than a
toroid. Multiple Tobes of ¢nergy appear
skywards as the length increases, with only
minor lobes near the horizon. A 10-meter
OSCAR user might take advantage of such
a pattern, but terrestrial contacts won’t be
very strong,—James G. Coote, WBGAAM,
Los Angeles, Californta  [6%%



How About Used &
Gear for 80- and [
40-Meter CW?

Equipping your first ham station
can be a lot of fun—and it doesn't
have to cost an arm and a leg. -

By Larry Lisle, KSKZT

ver the last few years, i’ve helped

many newcomers get on the air,

and I’d like to pass on what ’ve
learned about some of the fantastic
bargains that are available in used tube-type
ham gear. Now, some newcomers might
turn up their noses at the idea of tubes in
a solid-state world, but the fact of the
matter is that it’s been only recently that
solid-state equipment could equal or exceed
the performance of the better tube
receivers. As for transmitters, a clean signal
sounds the same to the person on the other
end no matter how it’s generated!

Of course the tube gear is bigger and
heavier, but it’s also a lot cheaper. So, if
you've got the best part of a kilobuck to
spend on a small transceiver with all the
bells and whistles, by all means go ahead
and trot down to the nearest ham
emporium. You’ll probably come away
with a fine outfit that will take care of all
your ham needs for many years. if you
don’t have a kilobuck and just want to
make contacts, I'l] tell vou how to do that.

To make things simple, what we're
talking about here is equipment for 30-
and 40-meter CW, Some of the equipment
described will work fine on the higher
bands, but some—older receivers
especially—run out of gas pretty fast
above 40. (Of course, with the sunspots
on vacation, this tsn’t that big a deal
right now!}

Where to Buy Used Gear

By far, you'll find that vou can make the
best deals in used gear with other hams—
guys and gals at the local club, or people
they know. Put the word out that you're
in the market for used gear. A nice thing
about dealing with locals is that if you have
any questions, they’re around to answer
them.

A second possibility is buying equipment
by mail through ads in the ham magazines
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or elsewhere. You'll be dealing (usually)
with other hams, but they’re often a goodly
distance away, and you have to buy sight
unseen. I’ve had good luck doing business
this way, but there are no guarantees!

A third possibility, and where most of
the action really occurs, is at hamfests. (See
Hamfest Calendar, this issue, for times and
places of upcoming 'fests.) At most
hamfests, you can buy what vou need to
get on the air for somewhere between $50
and $100! Such gear won’t make you the
local DX champ, but you can have a lot
of fun with what you’ll find on somebody’s
card table or tailgate. For another $50 or
so—a total of $100 to $150—you can wind
up with some really decent gear that hams
drooled over 30 years ago.

One of the best things you can take with

L ;&

Mary Fischer, KASVLE, and her dad, Jim, KASWBA,
share a Heath HW-16 transceiver and a HG-10 VFO.

This was a very popular outfit 20 years
ago. {photos courtesy K9KZT)

vou to a hamfest is an older ham who
remembers the kind of equipment we're
talking about in this article, Such long-time
hams can help identify good deals and com-
pare specifications and features.

Preparing a Shopping List

Let’s characterize some of the equipment
you may be looking to buy. It’s not possible
to cover everything, obviously, but at least
this will give you some idea of what to look
for.

What about a Receiver?

Receivers come in two flavors: general
coverage and ham-bands only. Older
seneral-coverage receivers usually cover




evervthing between about 540 kHz and
30 MHz or so with one dial, while a second
dial—the bandspread—is used to tune
slowly over (spread) the part of the band
you’re interested in. Sometimes, the band-
spread dial is calibrated for several ham
bands; it may be marked only with
divisions from 0 to i00.

Ham-bands-only receivers usually cover
only the high-frequency (HF) amateur
bands that were in existence at the time it
was made. (By HF [ mean 3 to 30 MHz.
Relatively few older bham-bands-only
receivers cover the medium-frequency [MF]
160-meter band between 1.8 and 2.0 MHz.}
Ham-bands-only receivers are a little easier
for a new ham to figure out, and they tend
to work better for ham-band reception than
a general-coverage receiver with band-
spread.

On the other hand, a general-coverage
receiver can be used to listen to anything

Table 1
Used Receivers You May Find

Here, grouped according to their selectivity
characteristics, are some typical used
receivers you may encounter in your traveis,
Each listing also fells you whether a particular
receiver covers hams bands only (HB) or
affords general-coverage reception (GC). The
right column shows the price paid by the author
for each receiver within the last few years.
Equipment in better-than-average condition
may command a higher price. For more about
salectivity, see the text and the sidebar, *'Notes
on Operating Older Equipment.”

Wide Selectivity
Gonset GR-212 (GC) $20
Hallicrafters 8-20R (GC) $15, $19
Hallicrafters 5-40B (GC) $25, $45
Haillicrafters 8-129 (GG} $35
National NG-125 (GC) 825
{has built-in audio filter)
Good Sefectivity for CW
Hallicrafters SX-16 (GC) $25
Hallicrafters $X-42 (GC) $25
Hallicrafters $X-95 (GC) $25
Hammarlund HQ-129X (GC) 525, $95
Hammarlund HQ-140X (GC) $60
Hammarlund HQ-145X (GC) $20

Good Selectivity for CW and Voice

Drake 2-B (HB) $15*
Drake 2-C (HB) $85
Hallicrafters §X-101 (HB) $65
Hallicrafters $X-115 (HB) $80
Hallicrafters SX-117 (HB) $65
Hallicrafters HQ-170 (HB} 550, $55

*The author got an exceptionally good deal on
this one. The price for this receiver could fun as
high as $100+.

There are many other fine used receivers
available, such as those made by Collins,
Heath, RME and TMC. This list reflects the
author’s personal experience in trying to gst
the best performance out of relatively few
dollars. There's aimost always a bstter deal if
you're willing to hunt it down!
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within its tuning range, such as 160 meters,
the “WARC™ bands at 10, 18 and 24 MHz,
WWY, shortwave broadcast stations, and
$0 on. A general-coverage receiver may be
more useful to you later in vour ham career
as a backup receiver or for monitoring the
bands from another part of the house.
Listening to the shortwave broadcast bands
can be a fun hobby in itself!

Important in vour choice of a receiver
is its selectivity—that is, how well it can
pick the signal you want out of a crowd of
closely spaced similar signals. You can
learn more about selectivity in Tune in the
World with Ham Radio and other ARRL
publications. For now, though, we can look
at selectivity in older receivers this way:
Some receivers will hear many signals but
not be able to discriminate between them.
Others may be more selective for CW
signals than for voice signals. And some
receivers will have selectivity good enough
for both CW and voice work. Generally
speaking, the better the overall quality of
the receiver, the better its selectivity. And
the better the quality of a receiver, the
higher will be its price! But don’t let this
range of selectivity choices scace you. Any
functioning receiver can be used to have a
lot of fun on the air—and any receiver is
better than no receiver! For more on how
to get the most out of an older receiver, see
the accompanying sidebar, ““Notes on
Operating Older Equipment.”

(One more note on selectivity: A number
of years ago, a receiver accessory called the
Q-multiplier was popular because it could
enhance mediocre selectivity., Some
receivers had them built in; these sets
usually worked pretty well. If a receiver
you’re considering has one, ask the seller
how to get the most out of it. Two receivers
in particular—the Drake 2-B and 2-C—had
outboard Q-multipliers available as
matching accessories, These receiver/(Q-
multiplier teams do a great job, but so do
the “‘unmated” 2-B and 2-C receivers on
their own, Aside from these exceptions, I
suggest that you not buy a receiver and
““‘unmatched” outboard Q-multiplier
today. Instead, put the funds you would
spend for both into a better receiver.

How about some more manufacturer
names and receiver model numbers? Okay,
take a look at Table 1. You’ll see several
of the receivers there at just about any
hamfest, although the price for a particu-

lar radio may vary from that shown in
Table 1. Used equipment doesn’t have an
intrinsic value, and there’s reaily not much
of a collectors’ market for it. Prices vary
between the asking price and what a buyer
is willing to pay.

How about a Transmitter?

Good used CW transmitters for 80 and
40 meters are somewhat less complicated
to talk about than receivers. Keep in mind
that Novices had fewer privileges in years
gone by. For instance, a Novice of 30 years
ago was limited to crystal frequency
control. He or she couldn’t use a variable-
frequency-oscillator (VFQ). Changing
operating frequency meant plugging in a
crystai—a special plece of guartz mounted
in a plastic or metal holder—for each fre-
quency. (You may hear older hams refer
to crystals as “‘rocks’’; a ham operating
under crystal control is sometimes said to
be “rockbound.”’} A new Novice usually
hought or built a simaple two-stage crystal- -
controlled transmitter consisting of an
oscillator and power amplifier. Upgrading
to General was a big deal, not only because
of increased frequency and mode
privileges—with a General ticket in hand,
you could use VFO frequency control af
last!

Well, vou can have lots of fun with just
a couple of crystals. Tust to see if crystal
control was feasible under today’s
conditions, a few years ago [ started using
a simple crystal-controlled homemade
transmitter running 15 watts output. Since

Table 2
Used Transmitters You May Find

Here are some of the transmitters the author
has purchased in the last few years. The right
column shows the price{s) he paid for each.
Equipment in better-than-average condition
may command & higher price.

Heath DX-20 35

Heath DX-35 35

Heath DX-40 $15, 20, $22, $30
Heath DX-60 %10, $15

Johnson Adventurer 320

Johnson Challenger $15

World Radio Giobe 55, $5

Seout

External VFOs are somstimes available
with these rigs; prices run anywhere from
$1.50 to $25.

Here are three poputar beginner's transmitters from 30 years ago (I-r): a World Radlo
Labs Globe Scout, a Heath DX-40 and a Johnson Viking Adventurer. They're easy to
operate and will do a good job aven with simple antennas.



then, 1've worked 42 states and have had
hundreds of enjoyable contacts. Con-
clusion: A VFQ makes life easier, but you
can bave fun without it. [t takes just a few
special operating techniques to get the most
out of crystal control. See the
accompanying sidebar entitled “*Notes on
QOperating Older Equipment’ to fearn
more.

You'll come across many good deals in
simple crystal-controlled rigs at hamfests.
For a good starting list of what {o look tor,
see Table 2. Next, we'll discuss how to get
good value tor your dollar when you buy.

Getting a Good Deal

Even though vou're a buyer, considering
the seller’s point of view can help vou come
up with a good piece of gear for less
money. Just a few dollars can make the
difference between a successful sale and the
dreary job of tugging a piece of unsold gear
back home. For instance, recently I saw a
nice Hallicrafters SX-101 receiver bearing
an $80 price tag. The seller was offered $63,
but turned it down. Whew! An SX-101
weighs around 75 pounds, and I’m not sure
I'd want to haul it horne again for the sake
of 15 bucks! Luckily, many sellers see it the

same way, and you can use this to your ad- -

vantage: Gear of all descriptions often sells
for less during the ¢losing hours of a ham-
fest because sellers don’t want to cart the
stuff back home.

If you've set your sights on a piece of
gear and end up haggling over a few
dollars, settling on a price a bit above your
“firm”’ maximum may actually save you
meoney. If you pass up the gear this time,
the next hamfest may be a long drive—and
a long time—away. The cost of going to
another harnfest could be applied to the
gear in front of you now, and you will have
the receiver you want pow instead of
later—later, that is, assuming you see such
a gem again. ...

Once you start to Zero in on 4 tempting
buy, though, what about determining its
quality? It turns out that you already have
most of the necessary equipment.

Use Your Common Senses

Here are a few quick and simple things
you should do before buying any used
equipment:

Look for rust, burn marks, mice traces
and missing parts, and at the condition of
the power cord.

Smell for burn odors or mustiness.

Fee!l whether the controls move freely,
and note whether or not dial indicators
follow the movement of associated controls
(restringing a dial cord can be a bear!).

Ask the seller if the outfit works okay.

Teli the seller that it's for a beginner,

Be careful about testing energized
electrical equipment when standing on
damp ground!

Testing a Receiver

If you can, turn on the receiver and listen
to it in operation. This requires that 117 V
ac current be available to power it, but
that's not afl. The first accessory vou'll
need is a pair of headphones. Some
receivers have a high-impedance headphone
output (near 2000 ohms); others have
low-impedance headphone output (4 to
16 ohms, the same as a speaker). 1 suggest
bringing fwo pairs of headphones along on
a receiver shopping expedition, one high-
impedance and the other law. Equip each
pair with a Y%-inch phone plug.

You'll aiso need some sort of antenna for
your tests. For this, attach a phono plug
to one end of a piece of wire about 15 feet
long. Attach a banana plug to the other end
of the wire, One of these plugs will fit the
antenna receptacle on most receivers. For
receivers using screw terminals as antenna
connectors, bring along a short wire with

Jim Alsbury, KASTKY, uses an Eico 720 transmitter with a Knight VFO, His recsiver is a
Drake 2-B backed by an Autek audlo filter. By careful shopping, Jim put together a very -
nice station for about $60.

) +
Where to Find Out More About
“Used Gear

* Ham Trader Yellow Sheets,
PO Box 2057, Glen Eliyn, Il 60138, $3
for a five-issue minisubscription.
_ ¢ A L. Brand, Ham Equipment

" Buyer's Guides, Vol 1, 1946-1972. 900
Picturas, 166 Pages, $15. Available -
from Barbara Brand Wixon, 189

- Kenilworth, Glen Ellyn, IL 60137, .

~» Hi Manuals, PO Box 802, Council
Bluffs, IA 51502, Catalog &1,

- - if you're in the market for more-
madern equipment, see “Using QS7s to
Choose an Old HF Rig,”" February 1987
Q8T, page 20, and Chapter 7 of the
1987 edition of Tune in the World with
Ham Radio, available from ARRL ($3,
“book only: $10 with code-prastice

_cassette). :

-« The 1971 and earliet editions of The

- ARRL Handbook contained & catalog
section of advertisements from many
ham manufacturers. (Back issues of

QST and other ham magazines arg a
good source of ads, t00.) Such ads are

- a valuable source of infarmation about

- receivers and transrmitters popular just
before a given Handhook’s cover year.
Time spent rummaging at harmtfasts for
~copies of old Handbooks and ham
magazines may be well worth your
“while if you need information about a
transmitier or receiver of several
decades ago..

an alligator clip at each end. You can con-
nect your test antenna to screw terminals
with this.

With a 15-ft antenna, you should be able
to hear some activity on 40 meters at any
time of the day. On general-coverage
receivers, you should be able to hear WWV
on 10 or 15 MHz, and shortwave broad-
cast stations at a number of spots through-
out the HF spectrum. This tefls vou at least
that the receiver hears signals—the basic
test for your bargain receiver!

Testing a Transwmitter

Transmitter checkout requires 117 V ac
energy, too. You’ll also need an indicating
dummy antenna load, a key and a crystat
for a frequency in the 80- or 40-meter band.

Why an indicating dummy load? Well,
most commercial dummy lpads are just
large resistors mounted in cans or boxes.
They don’t tell vou at once if your trans-
mitter is really working. You can get
around this by making your own indicating
dummy load out of a 60-W incandescent
lamp bulb, a socket, wire, an alligator clip
and a banana plug. Buy a ceramic lamp
socket from your local hardware store or
home improvement center; a socket with
screw terminals will make the job easier.
Next, obtain four 1-foot pieces of wire, one
phono plug, one banana plug and one
alligator clip. Solder two pieces of wire to
the phono plug, one to the center pin and
the other to the other shefl. Attach the
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Notes on Operating Older Equipment

Recelving Tips

The crystal filters in many older receivers work well for CW but not for S8B. Such a
filter may have several controls, but you'll know your receiver has a filter like this if
you spot a PHASING control. The peak of ong of these older crystal filters 15 very
sharp—just fine for CW—-but the skirts are relatively wide. This means that the desired
signal will stand out when you tune it for a peak, but you'll stifl be able to hear strong
signals adjacent to the peaked signal. This is an advantage somefimes in DX work or
contests, o

Te adjust a pxasinG crystal filter, follow these steps: {1) Turn off the receiver’s beat
frequency oscillator (BFO) and turn on the automatic velume control (AVC). (2) Set the
crystal filter sSELECTMITY control {0 its sharpest position and tune for maximum S-meter
reading on the received signal. You will probably have to turn the recelver’s rr G
control {o maximum for the S meter to work right. {3) Turn the ArF aamn fully down. (4}
Switch the AVC off and turnt the BFO on. (5) Adjust the arF Gain to control to maximum;
adijust RF GAIN for comfortabie listening volume. (6) Tuns the BFO prrc contral until the
signal comes in at the tone you like 1o copy—asay, around 750 Hz. (7) Now. leave the
BFO pitch control alona. Slowly adjust the receiver tuning in one direction to make the
signal pitch travel down in pitch, through zerc beat, and back up in pitch until you've
tuned it in at tha same pilch you had it bafore. 1t should sound much waaker now.
This is called “tuning to the other side of zero beat.” This weaker signal on the other
sitle of zeto beat is called the audlo image. (8) Adlust the PHASING control until the
audio image is weakest—it may even disappear. That’s it! You have adjusted your
crystal filter for maximum selectivity. Because you're hearing the signal on only one
side of zero beat and not the other, you're enjoying what's known as single-signal
reception. ' :

Once you've adjusted your crystal filter in this way, leave the BFD prrcH control
where it is and do all your tuning with the receiver’s tuning control, Keep the aF Gan at
or near maximum and adjust the volume of the received signal with the ar cam control.

If you'va settled on & used receiver without a crystal filter, don't despair—a bit of
ingenuity can help you pick out signals better than you might have thought possible,
Here's a fittle trick I've used for years: Tune the signal you're trying to copy fo the
lowest beat note you can hear. For instance, let’s say that the station you want to hear
is only 300 Hz away from an interfering signal. If you tune the receiver so that you
hear these signals at beat notes of 1000 and 1300 Hz--300 Hz apari—they're very
difficult to separate. However, if you tune in the signals 5o they produce beat notes of
50 and 350 Hz~still 300 Hz apart—it’s a lot easler! Why? Because your ears and
brain, acting as an audio filter, can do a better job separating two tones when the
percentage trequency differonce between them Iis greater, Compared to 1300 Hz, 1000
Hz is a frequency separation of only 23%. Compared to 350 Hz, a 50-Hz tone
reptesents a frequency difference of 86%. Your ears will thank youl If you tune your
receiver just right, you may even be able fo put an interfering signal right at zero beat
and get rid of it entirely. :

It's possible to improve the selectivity of any CW receiver with the addition of an out-
board audio filter. Such filters are usually wired between receiver and headphones or
speaker, Hint: An audio filter is easy to build and makes a nice first building project.
‘You can glso purchase one new or used, ’ .

Transmrittiirrtg Tips

With crystal frequency control, you can't tune your transmitter into another
operator’s teceiver as you can with 2 VFQO. There are two ways to deal with this. One
is to call CQ. Sooner or later, you'll got a nibble! There's a moere relaxed way to use
crystal control. though: Just tune your receiver to your transmitting frequency and turn
up the AF QAN so you can hear action on the frequency while you do something else
around the house. i guaranted that on the Novite bands you won't have to wait loo
long kefore you hear a CQ on your frequency. Of course, it helps to have several
crystals 50 that you can move away from a contact in progress or plunk yourself down
near someone calling CQ. But it also heips to have a good supply of patience, skill,
timing and luck. Remember: Novices of yesteryear qualifiod for Worked All States and
even the DX Century Club using crystal control. You can get a healthy start on
qualifying for these awards--not to mention just having a lot of good conversations
-fong before you move up to VFO control,

Good Plain Sense

in studyfng for your Novice and other licenses, you've already learned about
eleclrical safety durlng thunderstorms and other serlous weather, Remember that older
gear san be damaged by lightning, too. Just bacause it may use vacuum tubes, it's
not indestructiblel Also, it's a good idea not to et old equipment run unattended, and
to unplug éverything when you “‘pull the big switch.”

atligator clip to the third piece of wire, and
attach the banana plug to the fourth. At
this point you have three assemblies: two
wires connected to a phono plug, one wire
terminated in a banana plug, and one wire
terminated in an alligator ¢lip.

Now, attach the phono-plug wires to the
lamp socket, one wire to each terminal.
Next, attach the banana-plug wire to one
socket terminal—it doesn’t matter which.
Attach the alligator-clip wire to the other
terminal. Finally screw in a 60-W incandes-
cent bulb, Now you have a 60-watt indicat-
ing dummy load. The alligator <lip and
banana plug allow connection to the
“UHF” coaxial connector common to
many rigs. The phono plug allows connec-
tion to rigs in which a phono jack is used
4s an antenna connector.

Aaxy straight key will do for transmitter
testing, The main requirement is that its
connecting wires end in 2 Y-inch phono
plug. It’s a good idea to carry the key in
a plastic bag, You can use this bag to cover
the key during testing to make sure you
don’t come into contact with any voltages
present at the key.

Once you're considering a particular
purchase, let the seller demonstrate the rig,
and watch how it tunes up. The dummy
load lamp should light when the key is
pressed. When vacuum tubes are keyed, the
key may have considerable voltage across
it, so ship vour plastic bag over the key for
insulation. Similarly, be sure vou don’t
come into contact with any of the connec-
tions to the dummy load while the trans-
mitter is putting out RF. And don’t let
unused dummy load wires short-circuit to
the transmitter chassis while the transmiftar
is operating.

Sometimes, there’s no opportunity to
check ont equipment because the nearest
source of line voltage may be some distance
away. A volt-ohm-milliammeter (VOM)
can be used to measure the resistance across
the line cord to check the condition of the
power transformer primary. {A very use-
ful multirange meter, the YVOM can be
obtained for a minimum of about $10 from
many electronics stores—Radio Shack, for
instance). The resistance between the two
flat prongs on the power plug should be
very high with the rig’s power switch OFF,
it should be very low when the power
switch is oN. Next, measure the resistance
between each flat prong of the power cord
and the metal transmitter cabinet. It should
be very high with the power swiich in either
position (OFF or on.

If you can’t make an operational or
resistance check, get a look inside the
vabinet, if possible. Check the plates of
variable capacitors fto confirm proper
operation. {In a variable capacitor, rotating
plates [the rotor] should not touch the
stationary plates [stator].) Variable
capacitors are expensive and hard to
replace. This kind of check isn’t as good

{continued on page 76)



What’s a Special Service Club
All About?

Do you have a bunch of go-getters in your club? You may
deserve recognition as an ARRL-affiliated Special Service Club.

By Rich Moseson, N2BFG

Former Affiliated Club Coordinator,
19 Linden Ave, Bloomfield, NJ 07003

s I visited the radio clubs across the
A Eastern New York Section, 1 often

talked about Special Service Clubs,
and 1 was often asked what sets an 38C
apart from other clubs. After all, the
reasoning goes, Iots of clubs give licensing
courses; lots of clubs sponsor repeaters.
Why are some Special Service Clubs while
others are just plain ordinary clubs?

My answer is usuafly about commitment,
the commitment of a club to provide a wide
range of services from public service and
publicity to education and technical
advancement—plus the commitment to
keep providing those services, It’s also a
commitment by the chub to be the semi-
official representative of Amateur Radio in
its community.

In exchange, the ARRL provides special
services to the club: lists of new licensees and
automatic referral of new ARRL members
for membership recruitment; authority to
certify applications for certain awards;
listing of the cfub’s meeting date, place and
time in each vear’s Repeater Directory; a
free subscription to the ARRL Leiter;
authority to use the distinctive SSC logo;
and more,

But these explanations don’t really answer
the question in concrete terms. Just what
does a Special Service Club do? I'll try to
provide some better answers with illustra-
tions from my own club, the Westchester
Emergency Communications Association
(WECA).

First, a little background. WECA is one
of nine radio clubs in Westchester County,
a northern suburb of New York City. It is
primarily a public-service club, but it sup-
ports a wide variety of activities, reflecting
the diversity of the c¢lub’s 145 members.
(How does a club attract and keep so many
members? Keep reading!)

The glue that holds WECA together is
its repeater network—voice repeaters on
2 meters, 220 and 440 MHz, and a recent
addition, a 2-meter packet digipeater. {is
major activities: public-service events
ranging from the New York City Marathon
to Mamaroneck’s annual “turkey trot,” a
Thanksgiving-time fun ran.

Special Service Clubs bring Amateur Radio to sctence-oriented audiences. Pictured are
N2DVQ (with the hand-held radio) and N2BFG (crouching, lower left} taking ham radio on
the road to a Scout Troup. (Susan Moseson photo)

But there’s much more that sets WECA
apart from the other clubs in Westchester
County, much more that makes it 2 Special
Service Club, Let’s take a look at some
specific activities in each of the ARRL’s six
broad categories for 85Cs. (T'o become and
remain an SSC, a club must establish and
operate at least one program in each of the
first five categories and at least three pro-
grams from the sixth, *‘miscellaneous ac-
tivities.”"}

Public Relations

WECA's public relations effort covers
four main areas: Iocal media, ham media,
local officials and focal action. Obviously,
some of these overlap—and all club
activities that involve the general public are
public relations in the broad sense. Recog-
nizing this helps identify those activities on
which we want to focus special attention.

We send news releases to the local media
primarily to announce meeting programs,

licensing courses, FCC exams, election
results, etc. We also use news releases to
notify the media of upcoming activities,
stich as Field Day or ham radio in space
missions, which they may want to cover.

Sometimes, there isn’t time to write and
mail a news release. That’s when the public
relations effort moves to the telephone.
Local papers and broadcasters love to hear
about significant amateur involvement in
breaking news stories or their local involve-
ment in national or international stories. We
got excellent coverage on local hams helping
get information out of Mexico City after the
earthquake there, on activities after our own
minor quake and during the latest hurricane
to hit our area. Mailing this information to
anyone but the weeklies would have meant
missing the boat on being covered.

Then there are stories that are of less
general interest. For example, a talk given
by club members to a Federal Emergency
Preparedness Conference, a joint search
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with the Civil Air Patroi for the source of
transmissions from an “emergency locator
transmitter,”” or the time a club member
became the first US YL to win a prestigious
Swedish operating award. These were sent
as news releases of general interest to all of
the Amateur Radio magazines and newslet-
ters. Others, such as this article, are writ-
ten specifically for one publication—in this
case, OST.

Part three of WECA’s publicity program
is the education of local officials about
Amateur Radio in general and WECA in
particular. These people include local
government officials and heads of agencies
for which we can or do perform public-
service work. We provide these people with
two brochures, the ARRL’s Ham Radio in
Your Neighborhood: A Community
Resource and our own This is WECA,
which introduces our club and its activities.
{A slightly different version of the same
brochure is available for prospective
members.)

Finally, we’ve established a roving task
force to keep an eye on local zoning laws,
and put together a group of harms to fight
for fair anfenna ordinances. While this may
ntot seem like public relations at first, it is
simply an extension of part three—
educating local leaders as to the value of
Amateur Radin and establishing our club as
“the representative of Amateur Radio’’ in
OUr COmIunity.

Emergency Communications

Emergency communications is WECA’s
middle name, and we take the responsibility
seriously. We work closely with the local
ARES/RACES organizations and, in fact,
our members form the core of both groups.
In addition, the county emergency coordi-
nator (EC), who heads ARES, is in charge
of WECA’s public-service activities and is
our primary liaison to served agencies. The
county government’s communications
officer, in charge of the local RACES or-
ganization, i5 also on our board of
directors, under terms of a written agree-
ment that establishes WECA as the
county’s primary source of backup emer-
gency communications.

Within our dual ARES/RACES role, our
members regularly turn out in force for a
variety of public-service activities, including
evacuation drills for our local nuclear power
plant. And, when Hurricane Gloriz and a
small earthquake rolled through our area in
1985, we were on the air in minutes, pro-
viding communications where and as
needed.

Our emergency-communications function
is evident in everyday operations as well.
Our 2-meter repeater has an autopatch
equipped with emergency autodial, per-
mitting anyone who encounters an accident
or other emergency to immediately call it in
to proper authorities. And, to ensure regular
representation of our service area in the ap-
propriate National Traffic System network
(to quote the SSC Guidelines}, we sponsor
our local VHF traffic net and provide
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regular liaisons to section and higher-level
nets,
Training

The most basic part of any training pro-
gram is licensing courses. Now that the
Volunteer Examiner program is in full swing
(see Exam Information, Feb [987 (ST,
page 83, for detajls) exam sessions
encourage licensing and upgrading, making
the work of our instructors even more
important for the health of the Amateur
Radio Service. In the past vear, we've run
three Novice courses, a Tech/General course
and an Advanced/Extra course, All were
well-publicized and well-attended.

We provide *‘continuing education’” for
our club members through technical pro-
grams at club meetings and a new program,
dubbed **Things Elmer Never Told You,”
which occasionally surfaces to cover basic
operating techniques. Most recently, it was
the ‘basis for our hamfest forums.

In addition, we conduct periodic hidden-
transmitter hunts and other on-air training
activities, including all of ocur ““routine”
public-service events. The value of that
training has been obvious during real emer-
gencies. Finally, we're in the process of
setting up an equipment bank to help new
hams get on the air.

Technical Advancement

WECA has always tried to provide tech-
nical leadership and training, through ad-
vanced licensing courses, meeting programs
and operating opportunities. Several vears
ago, the club pioneered the use of “‘data-
under-voice,” which permitted RTTY and
voice users to share the same frequency
without interference. Today, we have moved
to the new frontier of packet radio, having
put a digipeater on the air while encourag-
ing members to experiment with this new
mode. We have also produced a brief video-
tape tour of our repeaters, along with a
demonstration of a spectrum analyzer
actually testing the output of the Z-meter
repeater.

Other Activities: Operating

The SSC Guidelines call for at least one
other “‘substantial’’ program in an area of
significant club interest. The SSC Manual
suggests: (1) a program to combat deliber-
ate interference; (2) club participation in
Field Day and at [east one other ARRL
operating activity; (3) encouraging proper
“‘operating etiquette’’ with new and aspir-
ing hams; (4) sponsoring a repeater; (5)
sponsoring a traffic net; (6) sponsoring
traffic net training, and (7) managing a QSL
bureau.

We do all of the above, except the last
one:

(1) Our “‘twit*’-finders not only track
down those who *‘transmit with intent to in-
terfere,” but provide training for club
members interested in learning about
direction-finding techniques; (2) Field Day
is 2 major club activity and a source of good
publicity (Sunday feature story in 1985);

(3) “Things Elmer Never Told You” in-
¢ludes a segment on repeater etiquette; (4)
we sponsor four repeaters; and (5/6) the net
manager of our club-sponsored National
Traffic System local net conducts regular
training, on and off the air,

Miscellaneous Activities

These are different from ‘‘other
activities’’ (which are specifically
operating-oriented) in that your club has
more flexibility and must run three
programs in this category. WECA does
more than a dozen. Among them:

s monthly meetings

® 3 permanent club address

¢ dissemination of ARRL bulletins on the
2-meter repeater

» providing liaison, as needed, with {ocal
government

* a slide show on club activities

¢ publication of 4 club newsletter

* pursuit of Amateur Radio coverage in
the local media

® our Whar is WECA? brochure for lo-
cal officials and prospective members

* hosting Scout groups for the vearly
Jamboree on the Air

¢ providing counselors for Radio Merit
Badge

» conducting *“Ham Radio on the Road”’
demonstrations (WECA originated this na-
tionwide program.)’

* sponsoring a ham radio-oriented youth
group (WECA has recently received a chart-
er as sponsor of the first Young Astronaut
Program chapter in Westchester County)

s working to get Amateur Radio into the
schools (the Young Astronaut Program will
provide a major push in this regard}

® sponsoring an annual hamfest with
forums, FCC exams and a League informa-
tion/sales table.

That rounds out the ARRL’s list of
activities required for a club to become and
remain an ARRL Special Service Club. I be-
lieve WECA, is a special example of an S5C
in action. But as its publicity director, I'm
prejudiced. As an Affiliated Club
Coordinator, though, I saw many other
active clubs throughout my Section—clubs
that are and are not $SSCs, WECA and a few
others significantly exceed the requirements
for being an SSC. Others just meet the
minimum requirements, but still make im-
portant contributions to the Amateur Radio
Service and their communities,

What really counts is the effort—and the
commitment to provide whatever services
and programs are needed to meet the needs
of your members, your community and the
Amateur Radio Service. | hope that,
through the above examples, it will now be
casier—for me and for others—io answer
the question, **Just what does an SSC do?*’
And that you'll invite vour Section Manager
or Affiliated Club Coordinator to explain
how you, too, can be recognized as an
ARRL Special Service Club.

R, Maosason, “Ham Radie on the Road" Oct 1983
Q8T, page 56. (ger=]



Next Steps into the ARRL
Visitors’ Center

Amateurs have voiced their support. Fund-raising efforts

kick into action.

By Phil Sager, WB4FDT

Regulatory Information Branch Manager, ARRL

‘ ‘ HEREAS, atits.July 1986
W meeting the ARRL Board
of Directors approved in
principle the refurbishing of the Maxim
Memorial Station, WIAW, and construc-
tion of an associated Visitors® Center
. . .and the reasons for proceeding with this
important project are as persuasive now as
they were in July...BE IT RESOLVED
...that the officers and staff...develop
and implement. . .2 plan for the raising of
funds for construction, maintenance and
related improvements to the property..."
In these words taken from Minute 61
{page &), this issue), the ARRL Board of
Directors approved the second phase of the
plan to renew the WIAW station and
expand its usefulness through construction
of a Visitors' Center and Museum at Head-
quarters. The plan includes the creation of
a “‘Committee for the Museum’” —volun-
teers of prominence and vision—to ensure
that the focus of the project is on the future
while using the lessons of the past to inspire
our leaders of tomorrow.

Why is the project needed? Will its costs
raise dues? Why spend money enshrining
old radio gear? Don’t we have more im-
portant things to spend the money on?

Neither construction
nor operating costs will
be drawn from
membership dues or
existing resources.

These are some of the questions raised by
tnermbers since the Board launched the idea
in July 1986.

Yes, why do we need this project? And
if we do, why right now? Most impor-
tantly, the Maxim Memorial Station
building is nearly 50 years old. Except for
the World War II years, when the building
stood dank and cold “*for the duration,”
WIAW has been in almost daily use,
Perhaps a hundred thousand have visited
it, leaving marks of wear. New England’s
famous weather episodes (as for instance,
three snowstorms in the week these lines
were written) have implanted their own
scars. Yet a face-lift alone would preserve

inadequacies that have come to light. When
the Mexico earthquake emergency arose in
1985, the “Command Center’® at Head-
quarters had to operate “‘split site’”—radios
in W1AW, telephones out back in the main
office! An “*all purpose room,’” connected
to the station and preequipped with extra
phone lings makes lots of sense, WIAW
exists also as the king of **Show and Tell”
by which Cub Scouts and Brownies,
middleschoolers and technical students can
be exposed to our fascinating world. Yet,
the presence of more than a few visitors at
any one time itself disrupts what we are
demonstrating. A reconfiguration
separating sight from sound would make
the station more effective for all its
PUrpOsas.

1914 was the year ARRL was founded.
In 1917, its members marched off to war,
preserving democracy and Amateur Radio
for the time. 1919 was a rebirth of raucous
spark. In 1921, we reached across the
Atlantic and held our first National
convention back home. Today, the sug-
viving participants in these events are in
their 80s and 90s. If we want the benefit
of their counsel, if we want to see what
their Amateur Radio was like, to know how

Two concepts of how the proposed ARRL Visitors' Center might look. In the left phofo is one dasign of the Center viewed from the
rorthwest, showing the main entrance (center) and the back of W1AW. The other dasign is viewed from the southwest, with W1AW and
the Center on the right and a smali part of the Headquarters building at the extrems left.
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we got t0 ours, if we want the oral and
written records of their accomplishments,
now is the time! A library is needed, not
just to store amateur magazrines, but to
preserve amateur writings over the past and
future decades and to record historical
research.

A renewed WIAW, an
emergency command
center, a meeting place,
a showcase of Amateur
Radio—milestones of
the past and guidelines
for the future.

Artifacts, too, are slipping away. Some
are in private collections. Some sit sedately
in cases in the foyer of the Headquarters’
main office building, but their story is
badly told in that venue. A visitor’s first
impression of our administrative Head-
quarters iz 4 view of a collection of antique
radios—just the opposite of the progressive
image today’s organization deserves. What
is needed: space for & hands-on, living
exhibit, decade by decade, documenting the
contributions of amateurs in the develop-
ment of electronic communications. It's a
story well worth telling, full of illustrations,
where the work of oue Individual made a

difference in human progress. **Who can
estimate the value,”” ARRL. Executive Vice
President Dave Sumner, K1ZZ, asks, ‘‘of
the inspiration that young visitors may gain
when they see that those who left a mark
on history were just like themselves?*’

Last vear some 2000 visitors toured
Headquarters, Almost 62% came from
outside the New England area, and many
were unlicensed. Presently, we can only
offer them a tour of the office building, a
browse through some display cases of older
equipment and a tour of WIAW. The new
Center should draw many visitors to
Headquarters, and become a true “Center™
for the promotion and recruitment of new
amateurs,

Responding to these needs, the ARRL
Board of Directors, at its July 1986
meeting, approved the idea, in principle,
of creating a Center on the League's
property in Newington. The Board, in
effect, gave the okay for the ARRL staff
to proceed with the next phase of the
project, to determine if adequate funding
is available. The projected cost of the
WI1AW refurbishing and center construc-
tion is $2.7 million, including an allowance
for inflation and for related improvements
to the property. How will this be financed?
It is the view of the ARRL Board of
Directors that the Center should be able to
stand alone financially, through contribu-
tions. Neither construction nor operating
costs will be derived from League member-
ship dues or existing resources.

Will ARRL be able to raise $2.7 million?
At the direction of the Board, Head-
quarters conducted a survey of all possible

funding sources, including a random-
sample mailing to ARRL and non-ARRL
members. Of those responding, 71%
voiced support for the Center. Even a small
number of contributions were recsived,
although no money had been solicited. The
survey indicates there should be enough
voluntary financial support to fund the
Center.

**Who can estimate the
value of the inspiration
that young visitors may
gain when they see that
those who left

a mark on history

were just like
themselves?’—K1ZZ

The Board has further stipulated that,
until 10% of the fund-raising goal has been
reached, no funds be expended on any
further architectural or engineering
development on the project.

A plan is now being developed to initiate
the fund-raising effort. Will you help?
Future issues of QST will provide con-
fribution information. With your help,
we’ll receive that 10% and have the center
open in time for the targeted date, the
ARRL’s Diamond Jubilee in 1989. B¥=1

Novice Enhancement:
It’s Here!

(continued from page 16)

further information. The Rules cannot be-
come effective until at least 30 days after
they appear in the Federal Register.

Using our *‘cracked crystal ball”’ to draw
up a time line, we can speculate that the
FCC’s Novice Enhancement Rule Making
will be released formally in the Federal
Register sometime in February, and
become effective no sooner than late March
or carly April, probably on a Friday
evening. Since it takes time to develop a
revised syllabus of study topics, revised
question pools will also take time to release.
As a result, all publishers of Amateur
Radio license examination study guides will
be busy this summer making revised study
materials available.

Stay tuned to WIAW Bulletins and the
ARRL Letter, plus next month's QS7, for
updates on the developing Novice Enhance-
ment story. Meanwhile, spread the word
that Novices and Technicians are in for a
lot more fun in the near future! G8=
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Strays ‘&S

I would like to get in fouch with...

{1 veterans of the 574th-565th SAW BNS.
Contact Angel Zaragoza, W6ZPR, 1571 9th 5t,
San Bernarding, CA 92411,

71 hams with RVs interested in a get-together in
Orange, Texas. Ray Broussard, WBSWWOQ,
3095 Laurel, Beaumont, TX 77707.

L1 anyone with 6-m AM capability interested in
joining a net on 50.400 MHz, 0000Z-0500Z
Sundays. Ray Taylor, N6NQR, 2428 E St,
Apt C, San Diego, CA 32102,

[] anyone who experiments with TVRO receivers
to receive weather-satellite pictures directly.
George Ketner, W@#FHF, Box 96, Stella,
NE 68442,

] anyone with manuvals for a Monsanto
Counter-Timer, Model 15004, and an Alfred
Microwave Leveler, Model 705, Donald
Galarneau, WTKCK, 7117 N Seward, Portland,
OR 97217,

T anyone interested in experimenting with
facsimile on HF and/or 2 meters. Bill Gorgone,
WA20WI, [15 Colombe Ave, Copiague,
NY 11726.

1.J anyone who has converted a Drake TR-7T to
QSK. Gary Smith, KAL), 112 N Landry Rd,
New Iberia, LA 70560,

[Z1 anyone with information un the ‘‘pocket
watch® that fits into the front panel of a Wireless
Set, No. 19, circa WW 1, Chris Bisaillion,
VE3CBK, 91 Varley Dr, Kanata, ON K2K {HS,
Canada.

1 any hams who are also amatenr astronomers.
Fred Schumacher, KB6LQD, 750 Bounty P,
Manteca, CA 95336.

[ anvone with a manual/schematic for a
Setchell Carlson TV monitor, Model 10M915,
F. R. Martin, KC5KW, 4631 Hannett Ave NE,
Albuquerque, NM 87110,



ARRL Board Meets
in Hartford. ..

...and turns to its ARRL member-volunteers for their
expert counsel in a number of areas.

By Steve Place, WB1EYI
Manager, Volunteer Resources

he 1987 Annual Meeting of the

Board of Directors of the American

Radio Relay League was held at the
Parkview Hilton in Hartford, Connecticut
on January 16-17. Representatives of each
of the 16 regional ARRL Divisions were
present.' Attending a Board Meeting for
the first time as Directors were Stephen A.
Mendelsohn, WA2DHF, Hudson Division;
Rush 8. Drake, W7RM, Northwestern
Division; Marshall Quiat, AG#X, Rocky
Mountain Division; and Jim Haynie,
WBSJBP, West Gulf Division. Attending
for the first time as Vice Directors were
Paul Vydareny, WB2VUK, Hudson
Division; Robert Weinstock, KN1K, New
England Division; William R. Shrader,
W7QMU, Northwestern Division; and
Hugh Winter, W5HD, Rocky Mountain
Division.

In following the actions of your elected
representatives in the official Minutes of
the meeting that follow, bear in mind that
a lot of the behind-the-scenes work is done
in committees and in drafting motions
before and during the meeting. Board
members who make few motions them-
selves generally contribute in countless
other ways to the smooth functioning of
the League’s decision-makipg team.

The 1987 Annual Meeting ‘was charac-
terized by a spirit of teamwork. From the
first bang of the gavel, the Board turned
time and time apain to the experts among
ARRL’s member-volunteers, acting on
their recommendations and tapping their
wisdom born of experience. And our
volunteers didn’t let us down!

Emergency Message Traffic. ..

With thanks for a job well done, the
Board accepted the report of the ARRL
Blue Ribbon Committee on Emergency
Message Traffic and directed the Executive

1The names and addressas of all Directors appear
on page 8 of this Q8T under the headings of
their respective Divisions.
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Your ARRL Board of Directors in sassion. (photos courtesy N4MM)

Vice President to implement its recom-
mendations. In specific actions, the Board
approved in principle the establishment of
a permanent public-service steering com-
mittee to be called the ““Amateur Radio
Public Service Communications Comrnittee
{APSCOM).” It will be tasked with
studying procedures for unifving all

voluntary Amateur Radio public-service.

activities under ARRL, developing plans
for organizing, training and deploying
emergency communications response
teams, and developing a system of
“Gateway Stations.”

in a related matier, the Board directed
that a proposal be developed for facilitating
NTS message handling and other traffic via
packet radio, drawing on the excellent work
of volunteers from every relevant special-
interest corner of the League. These actions
should have far-reaching positive effects on
our ability o respond in widespread
disaster situations.

Advisory Committee Restructuring. ..

In an effort to work even more
effectively with ARRL’s volunteer
advisors, the Board adopted several recom-
mendations of the Special Study Com-
mittee on Advisory Committees. It
approved in principle the formation of
small “working groups™ within ARRL
Advisory Committees, established an
expert “ARRL Public Relations Com-
mittee’’ that will replace the present Public

Relations Advisory Committee at the end
of the 1987 term and directed a study of
the interrelationships among the ARRL
Awards Committee, DX Advisory Com-
mittee and Contest Advisory Committes.

A Weslth of Field Expertise. ..

In other actions, an “*Education Task
Force’” of Amateur Radio volunteers who
are expert in the field of education was
established to review the curricula for
teaching all classes of license using
currently available education techniques,
and to study innovative ways of
establishing Amateur Radio c¢lubs in
schools. The Board also established a joint
Amateur Radio/Press “Ad Hoc Com-
mittee on Ethics and the Media’* to draft
a suggested set of ethics guidelines concern-
ing appropriate interaction between
Amateur Radio operators and the media
during emergency and nonemergency com-
munic¢ation situations,

Organizational. ..

The Board directed that the process of
refurbishing the Maxim Memorial Station,
WIAW, and constructing an associated
Visitors’ Center continue; staff is instructed
to present this forward-looking project to
the Amateur Radio community and to
proceed with a comprehensive fund raising
campaign (see the related article on
page 53). The Officlal ARRL Call-Sign
Badge Program was expanded to include
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active ARRL member-volunteers who serve
as QSL Bureau Managers and workers,
Technical Advisors, Yolunteer Examiners,
Volunteer Counsel and AIRS volunteers
{details will be published in an upcoming
QST).

The Board also expressed its strong
support of fiscal-1987 plans to iniroduce
a new service for ARRL members—the
timely notification of license-renewal
deadlines—reopened the application
process for sponsorship of the 1989
National Convention, directed that an
organization chart of Headquarters be
made available to the membership, and
ratified a 1987 fiscal budget in which
$231,000 is slated for a variety of new-
ham recruitment programs,

Following This Acticle

A table summarizing the actions taken
by the ARRL Board of Directors appears
with this article. As this provides only a
thumbnail description of what happened,
we urge you to read the entire text of those
items that interest you in the official
Minutes, which immediately follow.

Table 1
Board Committees
Executive Commitiee (Minute 40}

Larry E. Price, W4RA, Chairman
Paul Grauer, WaFIR

Clyde Q. Hurlbert, W5CH
George S. Wilson, Ill, W4QY!
Frank M. Butler, W4RH

Jay A. Holladay, W6EJJ

David Sumner, K1ZZ

Administration and Finance Commitiea
{Minute 52)

Edmond A. Metzger, WSPRN, Chairman

Hugh A. Tumbull, W3ABC, Alternate
Chairman

Thomas B. J. Atkins, VESCDM

Leonard M. Nathanson, W8RC

Allan L. Severson, AB8P, Secretary

Membership Services Committee (Minute 52)

Marshall Quiat, AGEX, Chairman

Rush 8. Drake, W7RM, Alternate Chairman
Gay E. Milius, Jr, W4UG

Jay A. Holladay, WBEJJ

Publfications Committee (Minute 52)

Tod Qlson, KETO, Chairman

Howard Mark, WBOZC, Alternate Chairman
Jim Haynis, WB5JBP

Fried Heyn, WABWZO

Volunteer Rasources Committes (Minute 52)

Rodney J. Statford, KBEZV, Chairman

Stephen A. Mendelschn, WA2DHF,
Alternate Chairman

Thomas W. Frenaye, K1Kl, Secretary

William J. Stevens, WEZM

Table 2
Summary of Board Actions

Minute Purpose

Dispositicn

ARRL Organizational (Regarding Articles of Association and By-Laws}

39 Suspend para 4, Advisory Commitiee Rules and
Regulations
81 Study qualification procedures for election to ARRL Board

Other ARRL Organizational Matters

18 Ratification of the budget

40 Election of Executive Committee

42 Election of ARRL Foundation Directors

48 1988 National Convention, new date and hotel

a7 Reopen applicatlons to sponsor 1989 National Convention

48 Blue Ribhon Study Committee

49 Amateur Radio Public Service Committee (APSCOM)
approved in principle

52 Appointment of Standing Committees of the Board

53 Appointment of other committees

54 ABRRL Travel Policy, revised

58 Study criteria Hamfest and Convention site/sponsor
selection

&1 Proceed with planning Maxim Memorial Station and

assoclated Visitors' Center

862 Staff organization chart

65 Notification of license-renewal deadlines, member service

65 Study ARRL’s producing an official ARRL-mamber QSL
card

&7 Study/revise Advisory Committee Rules and Regulations
70 ARRL Public Relations Committee to replace PRAC

73 Education Task Force, established

75 Study ARRL Awards Committee standard operating

procedures

77 Study increasing club rabate for new ARRL members,
renewals

78 ARRL Field Organization *Call-Sign Badge Program,
expansion

82 1987 Directors’ Division budgets

83 Committses’ 1987 budgets

84 QSL Bureau Manager travel budget

85 National Traffic System travel budget

86 1987 ARRL Foundation administrative budget

87 Supplemental authorizations for additional 1986 expensas

Amateur Radioc Operations

44 Promote 10.368 GHz as narrowband calling frequency
57 Fund DXAC meeting on future of DXCC

59/71 Facilitate message handling via packet radio

80 Packet-radio band-plan report, deadline

Publications/Media

45 Past Presidents’ namesfterms to be listed in QST annually
55 Study feasibility of a TV series to promote Amateur Radio
68/74 Study increasing radio-club coverage in QST

Miscellaneous

30 Commend ARRL Commiittee on Digital Communication
31 Sixth ARBL Amateur Radio Networking Conference

scheduled
50 Study club-officer surety insurance option
56 Commitiee to draft ethical guidelines for media contact

76189 Study ways to expand general public’s awareness of AR
a0 Commend ARRL QSL Bureau volunteers
1 ARRL vote on admission of Liechtenstein to IARU

Adopted
To Committes

Adopted
Completed
Completed
Adopted
Adopted
Adopted

Adopted
Completed
Completed
Adopted

To Commiitee

Adopted
Adopted
Adopted

To Committee
To Committee
Adopted
Adopted

To Committee
Lost

Adoptad
Adopted
Adopted
Adopted
Adopted
Adopted
Adopted

Adopted
Adopted
To Committee
Adopted

Adopted
To Committes
To Committee

Adopted

Adopted
To Committee
Adopted
Adopted
Adopted
Adopted
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Moved and Seconded

-
.
Ll

MINUTES OF THE 1987 ANNUAL MEETING
OF THE BOARD OF DIRECTORS

THE AMERICAN RADO RELAY LEAGUE, INC
January 16-17, 1987

AGENDA

1) Roli Call

2) Moment of Silence

3) Consideration of the agenda for the meeting
4) Approval of Minutes of 1986 Second Meeting
5) Supplementary oral reports by the Officers
6) Receive reports and consider recommendations

of the committees

7) Election of Executive Committee

8) Appointment of committees

% Election of Foundation Directors

10) Directors’ motions
11) Authorizations of certain expenses for 1987

1) Pursuant to due notice, the Board of Directors
of the American Radio Relay League, Inc., met in
annual sesslon at the Parkview-Hilton Hotel in
Hartford, Connecticut, on Janunary 16, 1987, The
meeting was called to order at 8:30 AM EST, with
President Larry E. Price, W4RA, in the Chair and
the following directors present: Thomas B. I.
Atkins, VE3CDM, Canadian Division; Frank M.
Butler, Jr., W4RH, Southeastern Division; Rush
S. Drake, W7RM, Northwestern Division; Thomas
W. Frenaye, KIKI, New England Division; Paul
Grauer, WaFIR, Midwest Division; Jim Haynie,
WRSJBP, West Gulf Division; Fried Heyn,
WAESWZO, Southwestern Division; Clyde Q.
Hurlhert, W5CH, Delta Division; Howard Mark,
WHOZC, Dakota Division; Stephen A. Mendelsohn,
WA2DHF, Hudson Division; Edmond A, Metzger,
WOPRN, Central Division; Gay E. Milius, Jr.,
W4UG, Roanoke Division; Marshall Quiat, AGHX,
Rocky Mountain Division; Rodney J. Stafford,
KB6ZV, Pacific Division; Hugh A, Turnbull,
W3ABC, Atlantic Division; George S. Wilson, [I1,
WAQYI, Great Lakes Division.

Also in attendance as members of the Board
without vote were Jay A. Holladay, W6EJJ, First
Vice President; Leonard M, Nathanson, W8RC,
Vice President; William J. Stevens, W6ZM, Vice
President; Tod Olson, K&TQ, International Affairs
Vice President; and David Sumner, K1ZZ, Execu-
tive Vice President. Also in attendance at the
invitation of the Board as observers were the fol-
lowing Vice Directors; Thomas W. Comstock,
NSTC, West Gulf Division; Evelyn D, Gauzens,
W4AWYR, Southeastern Division; John C. Kanode,
N4AMM, Roanoke Pivision; Jatnes Knochenhauer,
K6ITL, Pacific Division; James M., Mozley,
W2BCH, Atlantic Division; Lionel A. Oubre,
K5SDPG, Pelta Division; Wayne Qverbeck, N6NB,
Southwestern Division; Richard Ridenour, KBOZL,
Midwest Division; Allan L. Severson, ABEP, Great
Lakes Division; William R. Shrader, WIQMU,
Northwestern Division; Paul Vydareny, WB2VUK,
Hudson Division; Robert Weinstock, KNIK, New
England Division; Richard Whiting, WBHTN, Dakota
Division; and Hugh Winter, W3HD, Rocky
Mountain Division. There were aiso present Harry
¥, Dannals, W2HD, President Emeritus; Honorary
Vice President Robert York Chapman, W1QV,
Secretary Perry Williams, W1UED; Past Director
Lys 1. Carey, KPPGM; Counsel Christopher D.
imlay, N3AKD; Canadian Counsel B. Robert
Benson, Q.C., \."EZVW John F. Lindholm, WiXX,
Membership (,ommumcat:ons Services Manager,
Stephen C. Place, WBIEYI, Volunteer Resources
Manager; John H. Nelson, WIGNC, Deputy
Publications Manager; and Karl H. Muller,
W3UBQ, Senior Staff Advisor for Planning and
Operations.

2) The assembiy observed a moment of silence
in recollection of those who have passed away since
the previous Meeting of the Board, especially ARRL
Controller Michael Zeigler.

3) The Chair introduced new Directors Stephen
A. Mendelsohn, WA2DHF, Hudson Division; Rush
S, Drake, WTRM, Northwestern Division; Marshall
Quiat, AGEX, Rocky Mountain Division; and Fim
Haynie, WBSIBP, West Guif Division. Mr.
Mendelsohn introduced Vice Director Paul

Roanoke Director WAUG discusses a point
with Rocky Mountain Director AGEX.

Vydareny, WB2VUK, Hudson Division; Mr.
Frenaye iniroduced Yice Dirgctor Robert
Weinstock, KNIK, New England Division; Mr.
Drake mtroduced Vioe Director William R, Shrader,
WTOMLU, Northwestern Division, and Mr, Quiat
introduced Vice Director Hugh Winter, W5HD,
Rocky Mountain Division.

4) On motion of Mr. Milivs, secondad by Mr.
Mendelsohn, the agenda was adopted as presented.

5) On motion of Mr. Wilson, seconded by
Mr. Butler, it was VOTED that the Minutes of the
1986 Second Meeting are approved in the form in
which they appeared in the September 1986 issue
of OST.

6) Moving now to agenda item 5, reports of the
Officers were presented. In his written report,
Mr. Price mentioned his efforts to make contact and
exchange views with ARRL members, importantly
through attendance at ARRL sponsored con-
ventions—ten of them in 1986, Mr, Price met with
three of the four standing committees during 1986,
and plans to do so from time to time in the interest
of improved communications and coordination of
effort, International travel included the President’s
visit to the Dentscher Amateur Radio Club con-
vention in Friedrichshafen, Federal Republic of
Germany and {o the headquarters of the
International Telecommumication Union in Geneva
in July, and to the International Amateur Radio
[Inion Region 2 Triennial Conference in Buenos
Aires in October. Mr. Price also reported on the
meeting of the Ad Hoc Committee on the
Strengtiening of the Canadian Radic Relay League
{CRRL); the Annual Meeting of CRRL; and a
meeting of the ARRL Legal Strategy Committee.
The number of ARRIL. members and the number
of amateur radio licensees both were higher in 1986,
though neither was as high as we had hoped. The
President is responsible, under By-Law 31, for
liaison with the Government, with the assistance of
staff and counsel; accordingly, & report of his

NSTC, West Gulf Vice Director, as
Chairman and Board Liaison, presents the
far-reaching report of the Blue Ribbon
Committee on Emergency Message Traffic.

December Washington contact trip was included.
In extensive oral remarks, the President reported
on the League’s successiul efforts to modify the
Electronic Communications Privacy Act of {986 so
the Act would not adversely affect amateurs. The
President requested that an article be prepaced for

ST to inform the members on this activity. Mr.

rice also traced the course of PR Docket 85-195,
through which the Federal Communications
Commission intends to turn over maintenance of
the examination question pools to the Volunteer
Examiner Coordinators. The League is awaiting
Commission action on its petitions for a stay of the
effective date and for reconsideration. Finally, Mr.
Price discussed litigation arising from an amateur
enforcement matter.

7) The Board was in recess from 10:20 to
10:50 PM.,

8) First Vice President Holladay presented his
written report, and touched on its highlights orally.
Recruiting efforts showed a small but encouraging
growth in the Amateur Radio Service during 1986.
The most important challenge is to continue
recruiting of amateurs from all age groups, and
improve retention of these amateurs, Attention must
also be given to the recruiting and training of
Amateur Radio volunteers, building on gains
already registered by the Volunteer Resources
Committee of the Board and the Volunteer
Resources Group at HQ. Mr. Holladay also
reported on efforts to establish a smalf museum and
amateur radio station in memory of Ton Wallace,
W6AM, on part of his former property in Rancho
Palos Verdes, California, Mr. Holladay’s work on
the Bxecutive Committes and Special Study Com-
mittes on Advisory Committees was also mentioned,
along with a brief report on celebrations marking
the 60th anniversary of the Tapan Amateur Radio

ﬂm and the 25th anniversary of the OSCAR
sate te series.

9) Vice President Nathanson’s written report
covered his service on the Administration and
Finance Committee and as chairman of the Legal
Strategy Committee, two very active parts of the
League structure, Attendance at amateur banguets
as speaker has provided the Vice President with
insights on the grass-roots support for Amateur
Radio and the League, satisfyingly evident from the
number and quality of unpaid volunLecrs in the
Amateur Service, Yolunteer monitoring, volunteer
examining, advisory commitiees and club receuit-
ment all szem healthy, Challenges in the area of
private issuance of secondary call signs and of the
preservation of Amateur Radio’s past remain ahead.

10) Vice President Stevens' written report
focussed on transition to that office after eight active
vears as Pacific director., His work with the
Volunteer Resources Committee and as chairman
of the Committes of Tellers, which oversees ballot
counting in ARRL Director and Vice Director
elections, was related, along with a report on the
25th anniversary of the OSCAR program. During
4 holiday in the Orient, Mr. Stevens made pre-
sentations on Amateur Radio at Kiwanis meetings
in Singapore and Hong Kong. The Vice President
dlso called attention to the desirability of a planned
recruiting program ainong retirees and Senior
Citizens, A separate report was filed concerning the
Committee of Tellers,

11) Next was the report of Mr. Olson as Viee
Prestdent for International Attairs. Virtnally all of
the objectives of the League for the year in the
international arena were achieved in 1986. The
Region 2 Triennial Conference in Buenos Aires
affirmed a member society’s right to sole repre-
sentation before its own administration; revised the
Region 2 dues structure; selected the ARRL as host.
for the 1989 Triennial Conference; adopted the
AX.25 protocol as the preferred interim standard
for packet radia in the region and sought caopera-
tion between the hemispheres in the promotion of
packet; approved 160- and [0-meter band plans
consistent with ARRL positions; and elected ARRL
Director Butler to the Region 2 Executive
Committee, The regional meeting 2lso adopted HF
band plaos, alloting space for RTTY/AMTOR/
Packet, **Reverse ID”* for reciprogal stations
(eg, HK3/WIUED instead of WIUED/HK3);
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At the center table (-r): Directors WSCH, W40Y1, WA2DHF, WOFIR, K1KI, W7RM (slightly
obscured) and KBEZV,

¥YYMMDD (that is, year-month-day) order for Q8L
card dates; and a2 World QRP day were also
endorsed.

12) The Executive Vice President, Mr. Sumner,
presented an extensive written report covering
preparations for the arrival of the Novice
Enhancement program: creation of a media plan
to spread the word to the general public; drafting
of a Novice (Element 2) syllabus encompassing the
expected new privileges; improvement in Morse-
code training material for Tune in the World: the
Archie comic book and associated Archie Radio
Club; an updated promational video program, The
New World of Amateur Radio, under the direction
of Roy Neal, K6DUE; better initial information for
prospective amateurs; improved course material for
instructors; and improvements in relations with
clubs. The sum of $231,000 has heen budgeted by
ARRL alone for amateur radio recruiting activities
in 1987; the effort is also being supported by ather
funding provided by some companies active in the
Amateur Radio industry. Other subjects covered at
length were ARRL publications, membership
promotion, personnel, finances, the near-
completion of Project Goodwill, the International
Travel Host Exchange, observance of the Bi-
centennial of the 1J§ Constitution, the proposed
visitors’ center, and a survey report requested by
the Board in July. During the course of the ahove,
Mr. Holladay took the Chair for Mr, Price from
11:28 to 11:44 AM.

13) An apology for absence of the Treasurer
because of the press of his business affairs was
offered on behalf of Mr. McCobb.

i4) The extensive report of Connsel Imlay
covered automatic transmitter identification systems
(ATIS) as proposed by the FCC in General Docket
£6-337; maintenance of question pools, FCC Docket
£5-196; the ARRL petition to enhange Novice
privileges, PR Docket 8#6-161; cable television
ferminal devices, General Docket 85-301; the FCC’s
“reduced power hours” policy in RFT cases; ad-
ditional 40-meter privileges proposed for only those
Novices operating in Hawaii, Alaska, Pacific and
Caribbean island areas, PR Docket 86-397; the
ARRL request for implementation of the
18.008-18.168 MHz band; revision of the spread
spectrum rules; and the biological effects proposals
of the Environmental Protection Agency. The report
also covered local antenna and interference matters.

15) At this point, the Board was in recess from
12:23 to 1:39 PM for luncheon, reassembling with
all persons hereinbefore mentioned present, except
Mr. Muller, on assignment for Board business,

16) Canadian Counsel 8enson presented a short
report concerning Tariff Board matters potentially
affecting the importation of amateur gear into
Canada; meetings with the Department of Com-
munications and the Radio-Amateur du Quebec,
incorporated concerning license restructuring in
Canada; various local antenna cases; and the
drafting of proposed amendments to the ARRL
Articles of Association and By-Laws to reflect the
eventual complete autonomy of the Canadian Radio
Relay League.

17y Mr. Crauer, as president, presented the
report of the ARRL Foundation. The Barry
Coldwater Scholarship Fund reached $61,000 and
continues to grow. Other scholarship activity was
also covered in the report. Funds of the Founda-
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tion reached $203,661, and there were no
administrative expenses charged to its holdings in
1986,

18) Tuming now to Agenda Item 6, Mr. Metzger,
as chairman, presented the report of the Administra-
tion and Finance Committez. Or his motion,
seconded by Mr. Nathaoson, the 1987 ARRL
Budget was adopted as presented.

19) Past Director Carey presented the brief report
of the Membership Services Committee concerning
the Golden jubilee of the DX Century Club, two
alternate approaches to a telephone bulletin service,
insurance matters, and a study of certificates for
25 and 40 years of membership in the League in
addition to the pins presently available.

20} Mr. Frenaye, as alternate chairman, pre-
sented the repart of the Publications Committee.
[t reported cancellation of the proposed newsstand
publication; articles prepared for it will be placed
elsewhere. The commitige advised against making
a reprint of the first year of QST as a 75th an-
tniversary commemorative, but recommended that
a T3-year history of Amateur Radio be commis-
sioned instead. The new policy of payment for QST
material has increased the flow of technical articles
but, as yet, not the input of general-interest stories.

21) ‘The report of the Volunteer Resources Com-
mittee was presented by Mr. Stafford, as alternate
chairman, Three matters referred to the commit-
tee at the July meeting were reported on: review of
eriteria for Special Service Clubs, with a final report
10 be ready at the Second meeting; ARRL QSL
cards; and expansion of the ARRL call-sign badge
program to include (QSL Bureau Managers and
workers, Technical Advisors, Volunteer Examiners,
Volunteer Counsel, and AIRS volunteers. A
questionnaire is being developed to determine ways
of increasing activity in radio clubs that would be
of interest to members under 18 and to amateurs
licensed less than a year, The Committee recom-
mended against changing Public Service Honor Roll
criteria at this time, since mo clear consensus
emerged from the study of that subject.

22) Mr. Price, as chairman, reported for the
Executive Committee, A study of Article 9 regarding
amendments to the Articles and Bylaws, requested
at the July meeting has not yet pointed in a clear
direction for change and will be continued.

23) Mr. Atkins, as chairman, reported for the
Ad Hoc Committee on Strengthening the CRRL.
Mo meeting was held during the second half of the
vear, Language to amend the ARRL Articles of
Association and By-laws to reflect further steps in
the autonomy of the CRRL will be presented by the
committee at the July meeting.

24) Mr. Butler, as liaison, presented the report
of the Ad Hoc Committee on Spread Spectrum.
Articles have been generated for QFEX on behalf of
the Committee. One technical development has been
on hold awaiting ag interpretation of an FCC rule,
but a solution of sorts seems to be in sight.

25) The final report of the Blue Ribbon
Committee on Bmergency Message Traffic was
presented by Mr. Comstock, as chairman. Packet
radio and similar digital technigues are the fastest
growing part of Amatewr Radio; it is possible now
to handle a nationai emergency using these modes,
and messages are routinely being exchanged by
¢lements of the National Traffic System (NTS). A
test of an HF packet network will be proposed to

the FCC soon, with a group of stations requesting
special temporary authorization for up to 1200 baud
service under automatic controi, A new national
public service and emergency steering committee
should be established with representation from
ECAC, the NTS, AMSAT, the Board and served
agencies such as the Federal Emergency Manage-
ment Agency. During the course of the above, Mr.
Muller returned to the meeting at 2:29 PM.

26) Mr. Holladay, as chairman, presented the
extensive report of the Special Study Committes on
Advisory Committees. Tn brief summacy, the
Committee found that there were two types of ad-
visory committees, one on which expertise in the
subject is paramount (eg, biological effects of rf
energy) and one in which operator interest is as-
cendent, thus calling for a large, broadly based
committee chosen on a divisional basis. Such
comrnittees include the DX and Contest Advisory
Committees. The study group concluded, however,
that it might be desirable for & working group of
each advisory comumittee, consisting of five members
chosen on a regional basis, to be funded for an in-
person meeting each year. The Public Relations
Advisory Committee, on the other hand, should be
reconstituted as an expert body; it need not have
2 member from each division. ECAC should be ex-
panded to cover all public-service communications
and should be renamed appropriately as the Public
Service Advisory Committes. The VHF/LJHF and
VHF Repeater Advisory Committees would be
expanded in scope and revitalized. The report also
covered relationships between the various bodies,
ways to improve performance, and additional
permtanent or short term committees which might
be helpful, The report was received with applause.

27) The Board was in recess from 3:06 to 3:31
PM, at which time the agenda was suspended so
that Mr. Mark could inform the Board about an
article appearing on page 12 of LinkUp, January
1987, mentioning amateur packet work of Dr. Gary
Ciarriott, WASFMQ, Pat Snyder, WASTTW and
Vice Director Whiting {applause).

28) Mr. Turnbull, as chairman, presented the
report of the RFI Task Group, the major activity
of which was taking part in the work of the Ad Hoc
Committee on Public Law 97-259 of ANSIs
Committee C-63. The ARRL petition for mandatory
iabelling of consumer devices to indicate whether
or 1ot measures 6 improve immunity to rf energy
had beeu incorporated was twice denied by the FOC.,
However, there is interest in other forms of
consumer education, which will be explored. An
ARRL petition for forfeiture against Pacific Gas
and Electric Company for long term interference
to two amateur stations was also denied by the
Commission. The RFT Task Group recommended
that the working relationship with the National
Cable Television Association be continued, even
though activity was low in 1987.

29) The report of the Commitiee on Biclogical
Effects of RF Energy was presented as prepared by
its chairman, Past Director Ray Wangier. Its main
business during the year was studying the proposals
of the Environmental Protection Agency in its
Docket A-81-43 concerning a national standard for
exposure levels to rf energy,

30) Mr, Olson, as Liaison, presented the report
of the Committee on Amateur Radio Digital
Communication. The report covered international
developments in packet radio; VHF development
in the US, including a trend toward higher speeds;
HF packet network development through special
temporary authorizations for automatic stations;
and protocol development. On motion of Mr.
Olson, seconded by Mr. Stafford, the following
resolution was unanimously ADOPTED:

WHEREAS, the following amateurs have
difigently and significantly contributed to the
development of Packet Radio through their partici-
pation as members of the ARRL Committes on
Amateur Radio Digital Communication,

The Board of Directors of the ARRL now there-
fore does recognize and thank: Paul Rinaldo,
WA4RI, Doug Lockhart, VETAPL, Wally Linstruth,
WABIPR, Hank Magnuski, KA6M, Barold Price,
NKOK, Terry Fox, WB4JFL, Phil Karn, K.A9Q, Eric
Scace, K3NA, Lyle Johnson, WATGXD, and
Marshall Quiat, AGEX, for their many years of
service on the Digital Committee, Well done!
(Applause.)

31) On motion of Mr. Heyn, seconded by Mr.
Milius, it was unanimously VOTED that the Sixth
ARRL Amateur Radio Computer Networking Con-



ference be held on August 29, 1987, in the Los
Angeles area.

32) Mr. Nathanson, as chairman, presented the
report of the Legal Strategy Committee covering
such subjects as: tower fall ratios of freestanding
and guyed towers; a draft model amicus brief;
distribution of materials to Volunteer Counsels; the
Electronic Communications Privacy Act; the right
of amateurs to monitor radio frequencies; eligibility
requirements for candidates for League office;
restrictive covenants; individual legal problems; the
wmaintenance of question pools in the volunteer
examining ﬁrogram, and the dismissal of the
League’s RFI labelling petition.

33) Mr. Oubre, as liaison, reported briefty for
the VHF Repeater Advisory Committee; it had no
assignments and thus made no recommendations,

34) Mr. Kanode, as liaison, presented the report
of the Contest Advisory Committee, 1t included a
study of the club competition system which should
be retained but fing-tuned; minor adjustments to
DX contest rules and Sweepstakes; and prohibitions
onlnonradio means for alerting in the HF contests
only.

35) Mr. Drake, as liaison, presented the report
of the DX Advisory Committee covering incomplete
work in progress.

36) The extensive report of the Emergency
Communications Advisory Commitice was pre-
sented as prepared by outgoing Chairman Joel
Kandel, KI4T. Among other topics, the report
discussed local memoranda of understanding;
insurance for volunteers; packet-radio develop-
ments; videotape training materials; choice of
frequencies for emergencies; future geostationary
satellites; BC report forms; and packet radio traffic
formatting.

37) Mrs. Gauzens, as liaison, presented the
report of the Public Relations Advisory Commit-
tee. Its topics included the Archie comic book;
progress toward a slide show for served agencies;
preparations for a public information guidebook;
and the updated video feature, The New World of
Amateur Radio.

38) M. Overbeck, as liaison, reported briefly for
the VHF/UHF Advisoryv Committee, recom-
mending that the Board adopt 10.368 GHz as the
gan:l)wband calling frequency in the 3-cm amateur

and. -

WEHD is surprised to catch N4MM without
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39) Mr. Mendelsohn asked unanimous consent
that the agenda be suspended, for the purpose of

a motion related to the Advisory Committees, There .

being no objection, on his motion, seconded by Mr.
Butler, it was unanimously VOTED that paragraph
four of the Rules and Regulations Concerning
Advisory Committees is suspended, pending final
acceptance of the report of the Special Study
Committee on Advisory Committees. Suspension
of the paragraph will permit reappointment of
chairmen of Advisory Committees who have
completed two terms.

40) Moving now to Agenda Item 7, the Chair
appointed Mr. Severson head teller and Messrs.
Qwerbeck and Comstack as tellers for the election
of four directors to the Executive Committee,
Nominations being declared open, Mr. Atkins nomi-
nated Mr, Turnbull, Mr. Metzger nominated Mr.

Grauer. Mr. Mark nominated Mr. Horlbert. Mr.
Mendelsohn nominated Mr. Butler, Mr, Grauver
nominated Mr, Wilson. Mr. Heyn nominated Mr.
Frenaye, On motion of Mr. Metzger, seconded by
Mr, Mendelsohn, it was VOTED that nominations
are ciosed, Nine votes being needed for election, at
the end of the first ballot, the tellers declared Messrs.
Grawer, Hurlbert and Wilson elected as members
of the Executive Committee {(Applauss). On
completion of the second ballot, Mr. Butler was
declared elected (Applause).

41) Without objection, the naming of standing
committee members was deferred until the first
order of business on the morrow.

42} Mr. Metzger, as chairman, presented the
report of the official availability commitiee for the
ARRL Foundation. On motion of Mr. Quiat,
seconded by Mr. Milius, the following slate of
Directors. of the ARRL Foundation was unani-
mously ELECTED, for the term shown; Mr, Mark,
two years; Mr. Grauer, three years; Mr. Drake,
three years; and Mr. Ralph V. Anderson, KBNL,
three years.

43) The Board was in recess for dinner from 4:35
to 8:15 PM, reconvening with all persons herein-
before mentioned present. Also present was Phillip
M. Sager, WB4FDT, Regulatory Information
Branch Manager.

44} On motion of Mr, Wilson, seconded by Mr.
Mendelsohn, it was unanimously VOTED that
10,368 MHz be promoted as a narrowband Calling
Frequency in accordance with the VUAC recom-
mendation.

45) On motion of Mr. Mendelsohn, seconded by
Mr. Butler, it was YOTED that the names of Past
Presidents of the American Radio Relay League be
printed in Q8T once each year. in addition to the
names, the vears of their respective terms shall be
indicated.

46) On motion of Mr, Drake, seconded by Mr.
Quiat, it was VOTED that the date for the 1988
National Convention is approved as September 9-11
at the Red Lion Inn, Jantzen Beach, Portland,
COregon.

47) On motion of Mr. Stafford, seconded by Mr.
Hurlbert, the following resolution was ADOPTED:

WHEREAS, the ARRL Board of Directors at its
July 1986 meeting reviewed the application of the
Vegas Valley ARC to sponsor the 1989 ARRL
National Convention and found the applicant to be
qualifed and eligible under the guidelines established
by the Board at its January 1986 meeting; and

WHEREAR, the Board selected Las Vegas as the
site for the 1989 Convention; and

WHEREAS, the organizers of the event have,
since the July 1986 Board meeting, encountered
unforesean difficulties in proceeding with plans for
the 1989 convention; and

WHEREAS the organizers very much regret that
because of these unforeseen difficulties they must
withdraw their sponsorship of the 1989 convention,

THEREFORE, BE 1T RESQOLVED that:

a) The application of the Vegas Valley ARC is
withdrawn.

b) The Executive Vice President is directed to
publicize the fact that the ARRL Board of Directors
is seeking applications to sponsor the 1989 National
Convention under the guidelines determined by the
Board of Directors at its 1986 Annual Meeting.

c} Applications to sponsor the 1989 National
Convention shall be accepted until June [, 1987 and
 site shall be selected by the Board no later than
the July 1987 Board meeting.

48) On motion of Mr. Butler, seconded by Mr.
Frenaye, it was YOTED that the Board of Directors
accepts the report of the Blue Ribhbon Committee
and dicects the Executive Vice President to
implement the recommendations of the report. The
committee is bereby discharged. The Board of
Directors is most appreciative of the hard work and
dedicated efforts of cach committee member,

49} On motion of Mr. Butler, seconded by Mr.
Wilson, it was unanimously VOTED that the Board
of Dirgctors approves in principle the establishment
of a permanent national public-service steering
commities to be called the Amateur Radio Public
Service Committee (APSCOM). The VYolunteer
Resources Committee will determine the composi-
tion and proposed funding for APSCOM and report
its findings to the Board at its July 1987 meeting.

50) On motion of Mr, Grauer, seconded by Mr,
Mendelsohn, it was VOTED that the Membership
Services Committee study the offering of surety
insurance for club officers, the amount of such

WAZDHF and K5DPG pause for the
camera during a coffee break.

coverage not to exceed $10,000.

31) On motion of Mr. Quiat, seconded by Mr.
Butler, it was VOTED that the Board recess for the
night at 8:57 PM. The Board reconvened the
following day at 8:45 AM, with all persons here-
inbefore mentioned being present except for Mr.
Benson, who had departed from the meeting and
Mr. Hurlbert; Mr. Qubre took the seat for the latter.

52y Returning o agenda item 8, Appointment of
Committees, Mr. Price announced appointments to
the Standing Committees of the Board as follows:

Administration and Finance—Mr. Metzeer,
Chairman; Mr. Turnbull, Alternate Chairman; Mr.
Atkins; Vice President Nathanson; Vice Director
Severson, Secretary.

Membership Services—-Mr. Quiat, Chairman;
Mr. Drake, Alternate Chairman; Mr, Milius; Vice
President Holladay.

Publications—Wr. Olson, Chairman; Mr. Mark,
Alternate Chairman; Mr. Haynie; My, Heyn.

Voluntear Resonrces—Mr, Stafford, Chairman;
Mr. Mendelsohn, Alternate Chairman; Mr.
Frenaye, Secretary, Vice President Stevens.

53) Mr. Price then announced the following
appointments of Chairmen and Board Liaisons of
other committees:

Digital Communications—Mr. Rinaldo, Chaiz-
man; Vice Director Comstock, Board Liaison.

Biological Effects of RF Energy—Vlce Director
Mozley, Chairman,

Strengthening of CRRL—Director Atking,
Chairman.

Spread Specirum—Mr, David Borden, KSMMO,
Chairman; Uirector Butler, Board Liaison.

Special Study Commitiee on Advisory
Comimittees—Vice President Holladay, Chairman.

Legal Strategy Committee—Vice President
Nathangon, Chairman; Divector Stafford, Alternate
Chairman.

RFI Task Group—Director Turnbull, Chairman.

DX Advisory Committee--MNr. John Parrott,

W4FRU, Chairman; Director Drake, Board
Liaison,
Contest Advisory Committee—Mi. Douglas

(rant, KIDG, Chairman; Vica Director Kanode,
Board Liaison.

Bublic Relations Advisory Committee—NMir.
Richard Moseson, N2BFG, Chairman; Vice
EMrector Gauzens, Board Liaison.

VHF Repeater Advisory Committee—Mr. Karl
V. Pagel, N6BVLJ, Chairman; Vice Director Qubre,
Board Liaison.

VHF/UHF Advisory Committee—Mr. H. Paul
Shuch, N6TX, Chairman; Vice Director Overbeck,
Board Liaison.

Emergency Communications Advisory
Commitice--Mr. Robert A, Josuweit, WAIPZO,
Chairman; Vice Director Vydareny, Board Liaison.

54) Continuing then with agenda item 10,
Directors’ motions, on motion, of Mr, Metzger,
seconded by Mr. Grauer, it was VOTED that the
ARRL Travel Policy (Administration and Finance
Committee {5 Jannary 1987 draft) supersedes the

present Ditectors’ Workbook ARRL Travel Policy.

55) On motion of Mr. Wilson, seconded by Mr.
Mendeisohn, it was VOTED that the Public
Relations Advisory Comimittee study and make any
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appropriate recommendations concerning possible
preparation of a TV series designed to arouse the
interest of a viewer in becoming a ham and helping
him to become pne.

A6y On motion of Mr. Mendelsohn, seconded by
Mr. Atkins, it was unasimously VOTED that an
Ad Hoce Committee of no more than fowr people
be formed for thte purpose of drafting a suggested
set of ethical guidelines for use during amateur
radio/media vontact. Such committee shall consist
of ane member of the Board of Directors of the
League, one member of the Public Relations
Advisory Committee, and two members of the
press, Guideline input should be sought from the
press amnd other interested parties as weil as from
the Public Relations Advisory Clommittes, Such
input shall be accomplished through solicitation in
()ST. The Committee shall report a draft set of
zuidetines to the Board at the Annual Meeting of
1988, and a final set of recommended guidelines at
the 1988 Second Meeting of the Board. The guide-
lines, once adopted, shall be promulgated to the
arganization by notice in ST, the Field Forum and
ARRL Press Kit.

$7) On motion of Mr. Drake, seconded by Mr,
Milius, it was VOTED that the DX Advisory
Committee be funded for up to $3000 for an in-
person wonference of the three subcommittes
chairmen and the chairman in mid to late 1987 to
finalize a draft of proposed recommendations to
the Board on the future of DXCC, During the
course of the above, Mr. Hurlbert joined the
meeting at 9:24 AM and resumed his seat.

58) On motion of Mr, Quiat, seconded by Mr.
Frenaye, it was VOTED that the Volunteer
Resources Committee study and prepare csiteria for
selection of sites and sponsors for League sponsored
and approved conventigns and hamiests.

59) [t was moved by Mr. Butler, seconded by Mr.
Heyn, that the ad-hoc Digital Committee meet with
NTS Staff to explore modification of existing NT8
message formats for digital networks. After dis-
cassion, it was moved by Mr. Wilson, seconded by
M. Mendelsohn to amend the motion by striking
the text and substituting therefor: “Reports from
the Digital Committee, the Emergency Communi-
cations Advisory Committee and the Blue Ribbon
Committee have all suggested that a steering
comumittee be charged with developing, ammong other
things, a traffic handling plan to lead us into the
21st century. The Digital Committee is charged with
synthesizing these recommendations.”” After further
discussion, on motion of Mr. Haynie, seconded by
Mr. Mark, it was voted to POSTPONE con-
sideration until after the lunch recess.

6l) The Board was in recess from 2:36 AM to
123 AM,

61) On motion of Mr. Metzger, seconded by Mr,
Ciraner, the following resolution was ADQPTED:

WHEREAS:

4. At its July 1986 meeting the ARRL Board of
Directors approved in principle the refurbishing of
the Maxim Memorial Station, WIAW, and
vanstruction of an associated Visitors® Center at the
MNewington Headquarters, and instructed the officers
aﬂf:l{ staft 1o proceed with the next phase of planning;
an

b. One aspect of this planning was & survey of
possible funding sources, the results of which
suggest that there is sufficient financial support by
ARRI. members and nonmember amateurs to fund
the construction project: and

. The reasons tor procesding with this important
pn‘)iject are as persuasive now as they were in July:
an

d. The purposes of the project must now be
effectively communicated to the Amateur Radio
Community; and

e, There appear to be no major impediments to
proceeding to the next stage of plan development;
therefore, )

BE IT RESOLVED by the ARRL Board of
Ldirectors, in annual meeting assembled,

a. that the officers and staff are anthorized to
develop and implement, in close consultation with
the Administration and Finance Committee, a plan
for the raising of funds For construction,
maintenance and related improvements to the
property;

b. that the plan shail include a vigorous program
to explain to members and other potential con-
tributors the special significance of this project to
future generations of radio amateurs;

¢. that the plan shall also include the creation of
a4 “‘Committee_for the Museum’ made up of
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individuals qualified to render advice to ensure that
the focus of this aspect of the project is on the

Suture;

d, that no further funds shall be expended on
architectural or engineering development until 10%
of a fundraising goal shall have been achieved, and
then only those necessary expenses preparatory to
the solicitation of proposals for bid and only upon
the recommendation of the Administration and
Finance Committee and approval of the Executive
Caommittee;

¢. that progress shall he reviewed by the full
Board prior to initiation of the hidding process; and

f. that the Executive Vice President is instructed
to provide mounthiy progress reports to the Board
Sa Directors” Latters, and to the membership via

ST.

Messrs. Stafford and Milius requested to be
recorded as voting against the resolution,

62) On motion of Mr. Mark, seconded by Mr.
Haynie, it was VOTED that the Executive Yice
President make available to the membership a staff
organization chart depicting the major H() depart-
ments. Each department’s major functions shoutd
appear below the department's identification box.
This aid is to be made available free of charge upon
request.

63) It was moved by Mr, Mendelsohn, seconded
by Mr. Heyn, that the Executive Vice President is
requested to study the cost effeciiveness of a
national incoming WATS line, with use to be limited
to prospective hams for initial contact as part of
the recruiting effort that will take place in con-
junction with Novice Esnhancement, and for
members to order publications. After discussion,
Mr. Mendelsohn WITHDREW the motion with the
consent of his second.

64) At this time, Mr. Hurlbert rose on a point
of privilege of the Assembly. On his motion,
seconded by Mr, Mendelsohn, it was VOTED that
the Board go into Executive Session at 11:15 AM.
On motion of Mr. Nathanson, seconded by Mr.
Stevens, it was VOTED that the Board arise from
Executive Session at 11:29 AM.

63} On motion of Mr. Frenaye, seconded by Mr.
Wilson, it was unanimously VOTED that the Board
strongly supports plans in the new budget to provide
4 new service to members, the timely notification
of license renewal deadlines, and further, requests
that the Membership Services Committee monitor
progress on implementation.

66) On motion of Mr. Stafford, seconded by Mr.
Milius, it was VOTED that the Membership Services
Committee study the feasibility of ARRL’s pro-
Jucing a distinctive vfficial QSL card for purchase
by ARRL members. During the course of the above,
at 11:33 AM, Mr. Holladay assumed the Chair for
Mr, Price, Mr. Yydareny took the seat for Mr.
Mendelsohn, Mr. Severson took the seat for Mr.
Wilson, Mr. Qubre took the seat for Mr, Hurlbert,
Mr. Winter took the seat for Mr. Quiat, and Messrs,
Price, Mendelsohn, Wilson, Hurlbert, Quiat and
Olson left the room,

67} Omn motion of Mr. Mark, seconded by Mr,
Heyn, it was VOTED that the Board approves in
principle the formation of advisory committee
working groups as recommended by the Special
Study Committee on Advisory Committees, The
Special Study Commmittee, in conjunction with the
Volunteer Resources Clommittee, 5 directed to
prepare the necessary revisions to the Advisory
Committee Rules and Regulations for review at the

July Board meeting. During the course of the above,
Mr. Sager departed at 11:38 AM and Mr. Comstock
took the seat for Mr. Haynie at 11:42 AM.

68) It was moved by Mr. Stafford, seconded by
Mr. Milius, that the Publications Committee of the
Board of Directors of the American Radio Relay
League study the feasibility and the advisability of
including more coverage of the activities of ARRL
affiliated clubs and Special Service Clubs in (JST.
The Publications Commtittee is to report its findings
to the Board of Directors at the Second Meeting
of 1987. ARRL staff is directed to prepare a brief
guide qutlining the requirements for publication of
articles or items submitted by affiliated clubs to
OST. Statf is directed to distribute the guide to all
affiliated clubs along with a solicitation of reports
and photos of club activities. After discussion, on
mation of Mr. Yydareny, seconded by Mr. Metzger,
it was voted to POSTPONE discussion st a later
time. During the course of the above, those Board
members who had previously left the room returned.

69} Mr, Price took the Chair at 12:02 PM and
declared the Board to be in recess for lunch, The
Board reconvened at 1:20 PM with all persons
hereinbefore mentioned present with the exception
of Mr. Chapman who had departed from the
meeting.

70} Om motion of Mr. Mark, seconded by Mr.
Heyn, it was YOTED that in accordance with the
recommendation of the Special Study Committee
on Advisory Committees, and in order to provide
improved support for the League’s public-relations
efforts, an ARRL Public Relations Committee shall
be established, with members appointed by the
President, This committee shall replace the present
Public Relations Advisory Committee at the end of
the 1987 term. The Board thanks and commends
the members of the Public Relations Advisory
Committee for their important coatributions to
Amateur Radio public relations activities. During
the course of the above, Mrs. Gauzens took the seat
for Mr. Butler at 1:28 PM.

71} On motion of Mr, Wilson, seconded by Mr.
Mendelsohn, it was VOTED that the Board now
consider the matter of message traffic via packet
radio that was earlier postponed (Min. 59).

On motion of Mr. Wilson, seconded by Mr.
Hevn, it was VOTED to amend the original motion
by striking the text and substituting therafor the fol-
lowing: **Moved, that the Committee on Amateur
Radio Digital Communication be charged to
develop for Board ratification a proposal for
facilitating NTS message handling (both regufar and
emergency), plus ancillary amateur-to-amateir
message and data traffic via packet radio. The
investigation should consider changes in message
formats, system software or any other area which
may be necessary to achieve the objectives. The
Comnrittee should incorporate the concepts
developed by the Blue Ribbon Committee,
Emergency Communications Advisory Committee,
National Traffic System Area Staffs and pro-
viders/creators of existing software and hardware,
The Committee is directed to report to the Board
no later than the 1988 Annual Meeting.”

The question then being on the motion as
amended, it was ADQPTED. During the course of
the above, Mr, Butler returned to his seat at
1:43 PM.

72y 1t was moved by Mr, Mendelsohn, seconded
by Mr. Butler, that the Public Relations Advisory
Committee study the feasibility of establishing a
“hometown’* news service at either the sectional or
divisional level, to be reported back by the 1988
Annual Meeting, After extended discussion, Mr.
Mendelsohn WITHDREW the motion with the
consent of his second,

73 On motion of Mr. Mzndelsohn, seconded by
Mr. Heyn, it was VOTED that an Education Task
Foree is established. [ts purposes shall be:

a) to review and update curricula for the teaching
of afl classes of amateur radio lcense using
techniques currently available 14 the education
discipline;

b} to esplore and report innovative methods of
establishing amateur radio ¢lubs in elementary, and
junior and senior high schools; and

¢) to execute requests of the Board.

The Task Force shall consist of one Director or
Vice Director as Liaison to the Board, a staff liaison
mernber, and not more than six voiunteer members
selected from League membership, All members
shall be appointed by the President. initial funding
for 1987 shall be $500.

74y On motion of Mr. Stafford, seconded by Mr.




Milius, it was VOTED that the Board resume
consideration of the matter of club coverage in QST
that had earlier been postponed (Min. 68),

Then, on motion of Mr. Milius, seconded by Mr.
Heyn, it was VOTED to amend the original motion
by striking the text and substituting therefor the
following: “*Maved, that the Publications Com-
mittee study the feasibility and the advisability of
ineluding more caverage of the activities of ARRL
affiliated clubs and Special Service Clubs in QST
The Publications Committee is {0 report its findings
to the Board of Directors at the Second Meeting
of 1987.”

The guestion then being oo the motion as
amended, it was ADOPTEL.

75) On motion of Mr, Stafford, seconded by Mr.
Frenaye, the following resolution was ADOPTED:

WHEREAS, the Special Study Committee on
Advisary Committees has recommended that the
role of the ARRL Awards Committee relative to
the DX Advisory Committee and the Contest
Advisory Committee be clarified, and that the
standard operating procedures for the Awards Com-
mittee be reviewed, therefore,

[T IS AGREELD, that

a) the Membership Services Cotnmittee is
directed to study the role of the Awards Committee
and its relationship to the DX Advisory Committee
and the Contest Advisory Committee, and

b) the Membership Services Committee is
directed to review the standard operating procadures
for the ARRL Awards Committee with the objective
of incorporating a mechanism whereby any in-
consistency between the conclusions reached by the
DX Advisory Committee or the Contest Advisory
Committee and the Awards Committee is resolved.

76) It was moved by Mr, Stafford, seconded by
Mr. Milius, that the Executive Vice President study
the feasibility of acquiring, either by lease or
purchase, 2 trailer/van to be outfitted with an
amateur radio exhibit and an operating amateur
radio station, Staff is to study the alternative
methods of moving the trailer/van throughout the
United States in order to maximize public exposure
to such var including visits to fairs, schools,
gatherings of public safety officials, conventions of
nonamateur organizations, etc. After discussion, on
totion of Mr. Metzger, seconded by Mr, Quijat,
the maotion was TABLED. Mr. Heyn requested to
beb]recorded as voting opposed to the motion to
table.

7N 1t was moved by Mr. Heyn, seconded by Mr.
Stafford, that the Administration and Finance
Committee is directed to study the feasibility of
increasing the financial rebate to Special Service
Clubs for new ARRL memberships and renewals,
It was then moved by Mr. Frenaye, seconded by
Mr. Butler, that the mation be amended by strik-
ing the words “*Special Service Clubs™ and substi-
tuting therefor the words “‘affiliated clubs.’” After
discussion, the motion to amend was LOST; the
question then being on the original motion, it too
was LOST.

78) [t was moved by Mr. Heyn, seconded by Mr.,
Milius, that the ARRL Call-Sign Badge Program
for ARRL Field Organization appointees be
expanded to include the following: QSL Bureau
Managers and workers, Technicai Advisors,
Volunteer Examiners, Volunteer Counsel and AIRS
volunteers. The eligibility standards and the
procedures for obtaining badges for these additional
volunteers shall be as set forth in the Yolunteer
Resources Committee veport delivered at the
January 1987 ARRL Board of Directors Meeting.

After discussion, it was moved by Mr. Grauver
to amend the motion by striking the words
“Yolunteer Counsel,’” but the motion to amend was
LOST for lack of a second. 1t was then moved by
Mr. Butler, seconded by Mr. Wilson, to amend the
procedures as set forth in the Volunteer Resources
Committee report by stipulating that the certifica-
tion of Volunteer Examiners for the badge program
be accomplished at ARRL Headquarters. After
discussion, the motion to amend was LOST. [t was
then moved by Mr, Hurlbert, seconded by Mr.
Grauer, that the matter be referred back to the
Volunteer Resources Committee for further study,
but the motion to refer was LOST. The question
then being on the original motion, it was
ADOPTED.

79) The Board was in recess from 3:08 PM to

332 PM.

80) On motion of My, Haynie, seconded by Mr,
Stafford, it was VOTED that the Membership
Services Commitiee deliver its recommendations on

Intent on the discussion are Directors W4QYI, WAZDHF, WOFIR, K1KI and W7RM,

the packet band plan as per Minutes 45a and 45h
of the 1986 Annual Meeting no later than the July
1987 Board meeting.

81) On motion of Mr. Frenaye, seconded by Mr.,
Wilson, it was VOTED that the Executive Com-
mittee review the procedures used in evaluating the
qualifications of candidates for Directar and Vice
Director to hold office under the Articles of Associ-
ation and By-Laws.

82) Moving now to item no. [1{a) on the Agenda,
Administrative Expenses tor Directors for 1987, on
motion of Mr. Stevens, seconded by Mr. Turnbull,
it was VOTED that the Executive Vice President
is hereby authorized to reimburse the Division
Directors for actnal expenses incurred by them
during the year 1987 in the proper administration
of ARRL affairs in their respective divisions, and
in accordance with Board policy, up to the amounts
as follows:

Atlantic Division 511,500
Central Diviston 4,000
Dakota Division 4,500
Delta Division 10,000
Great Lakes Division 11,000
Hudson Division 8,500
Midwest Edvision 6,500
New England Division 9,500
Morthwestern Division 13,000
Pacific Division 10,500
Roanoke Division 10,500
Rocky Mountain Division 7,000
Southeastern Division 11,000
Southwestern Division 11,900
West Gulf Division 9,500

£3) On motion of Mr. Haynie, seconded by Mr.
Mendelsohn, it was VOTED that the Executive Vice
President is hereby authorized to reimburse the

following Committees, Task Groups and Task .

Forces created by the Board, for expenses incurred
by them during the year 1987 in the proper execution
of their duties, and in accordance with Board policy,
as follows:

Ad Hoc Committee on Strengthen-

ing of CRRL % 6,000
Ad Hoc Committee on Spread

Spectrum -0-
RFI Task Group 2,500
Committee on the Biological Effecis

of RF Energy 3,500
ARRL Committee on Amateur

Radio Digital Communication 17,000
Legal Strategy Committee 15,000
Special Study Committee on

Advisory Committees 3,000

84) On motion of Mr. Milius, seconded by Mr.
Turnbull, it was VOTED that to continne the
Board's policy of reimbursing QSI. Bureau
Managers of the League for certain travel in
furthering ARRI. organizational objectives, the
Bxecutive Vice President is hereby authorized to pay
curing the vear 1987 a total amount not to exceed
$4,000 under terms prescribed by the general pattern
established by the Board.

83) On motion of Mr, Butler, seconded by Mr.
Quiat, it was YOTED that, to continue the Board’s
policy of reimbursing National Traffic System
officials above the section level for certain approved
expenses in furthering ARRL organizational
objectives, the Executive Vice President is hereby
authorized to pay during the year 1987 a total

amount not to exceed 312,000 under terms
prescribed by the Field Services Manager following
the general pattern established by the Board.

86) On motion of Mr, Heyn, seconded by Mr.
Quiat, it was VOTED that, to continue the policy
of the Board to assume the administrative expenses
of the ARRL Foundation, the Executive Vice
President is hereby authorized to pay during the year
1987 a total amount not to exceed $2,000 in ac-
vordance with ARRL standing policies with respect
to travel, accounting procedures and auditing.

£N Moving now to item no. 11{f) on the Agenda,
Supplemental Authorizations for 1986, on motion
of Mr. Turnbull, seconded by Mr. Atkins, it was
VOTED that the recommendation of the Admini-
stration and Finance Committee is approved and
that the Executive Vice President is authorized to
reimburse the Central Division by an amount not
to exceed $709.98 and the Dakota Division by an
amount not to exceed $100, for additional 1986
CXPENSLs.

88) On motion of Mr. Nathanson, seconded by
Mir. Frenaye, the following resolution was unani-
mously ADOPTED:

WHEREAS, Mike Kaczynski, W10D, and Becky
Lindholm have toiled with diligence and in excess
of the required devotion,

BE IT RESOLVED), that Mike Kaczynski,
W10D, and Becky Lindholm be commended for
the excellent word processing of motions and
cooperation with the Board during the Annual
Meeting of January, 1987, and

BE IT FURTHER RESQOLVED, that the Board
wishes Mike every success in his future career
(appiause}.

89) On motion of Mr. Drake, seconded by Mr.
Frenaye, the matter of the trailer/van mobile exhibit
was lifted from the table (Min, 76). On motion of
Mt. Drake, seconded by Mr. Haynie, it was un-
animously VOTED to amend the motion by striking
the text and substituting therefor the following:
“Moved, that the Executive Vice President is
encouraged to explore with amateur radio industry
representatives how the League and the industry
representatives “inight cooperate in providing
expanded opportunities for the general public to
gain knowledge about Amateur Radio, including
but not limited to, a mobile van display.” The
question then being on the motion as amended, such
motion was ADOPTED.

90} On motion of Mr. Milius, seconded by Mr.
Stafford, it was unanimously VOTED that the
Board sincerely thanks the volunteers who work in
the ARRL QSL Bureaus for their dedication and
efforts {applause).

91y On motion of Mr. Olsor, seconded by Mr.
Butler, it was unanimously VOTED that the
Secretary is directed to cast the ARRL vote on
TARU proposal No. 183 (concerning the admission
of Liechtenstein as a member of the JARLU) in
support of admission.

92} There followed an opportunity for all present
to make final comments. There being no further
business, on motion of Mr. Turnbull, seconded by
Mr. Mark, the Board adjourned sine die at 4:28 PM.,
Total time in session as a Board; i1 hours, 56
minutes; direct autharization: $212,209.98.

Respectfully submitted,
Perry Williams, WIUED _
Secretary L
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Happenings

Conducted By Phillip Sager, WB4FDT

Manager, Regulatory information Branch, ARRL

Written Examination Credit: Effective February 13!

Just as we went to press, an FCC news release
announced that it had received the go-ahead
from the Office of Management and Budget
{OMB) for the proposed changes in the FCC
Form 610 needed to implement written
examination credit. The new rules (see
January QST, p 500 go into effect February

13, 1987. The July 985 version of the FCC
Form 610 will remain in use until revised
forms are available.

Unfortunately, relving on earlier FCC
announcements, some VEs have issued credit
to candidates who passed written elements.

The FCC processing office in Gettysburg has
informed ARRL HQ that Gettysburg cannot
honor any kind of written-element credit until
they receive the go-ahead from the FCC's
Washington office, and that applications that
indicate credit for written elements will be
returned to the coordinating VEC.

FCC CHAIRMAN FOWLER TO
RESIGN IN SPRING

Mark Fowler, FCC Chairman for nearly six
vears, has announced he will step down “‘in
the spring.”” Fowier has served longer than
any other Chairman at FCC. According to
articles in the Wall Street Journaf and Broad-
casting Magazine, Fowler has been a vocal
advocate of deregulation, especially in the
broadecast industry, where the FCC has
dropped rules requiring TV stations to air
news, public affairs and children’s pro-
gramming,

The two candidates most often mentioned
as his successor are FCC Commissioners
Dennis Patrick and Mimi Dawson. Both are
Republicans who would not require
confirmation by the Democratic controlled
US Senate because their terms as Com-
missioners have not expired. Fowler, 45, has
not announced his future plans.

HAZARD “BUZ"” REEVES, K2GL, SK

Electronics pioneer Buz Reeves, K2GL, &0,
died suddeniy December 23, [986. Reeves
founded oumerous companies, the best
known of which was Cinerama, which created
the cinematic sensation of the 1950s of the
same name. Cinerama also developed stereo
magnetic recording film. During the 1970s,
this company received two Academy Awards
for these technical developments. The X-ray
cutting process developed by another one of
Reeves’ vompanies to churn out perfect
crystals is responsible for today’s numerous
uses of quartz crystals. Because of the
importance of these crystals to com-
munications during World War iI, the com-
pany was awarded several citations by the
military.

Reeves assembled one of the top Amateur
Radio stations in the world. At the time of
his death, the station consisted of 12 operating
positions, each with its own linear. The
antenna farm consisted of over a dozen
towers, most 100-200 feet tall with several
dozen beams and guads, including a
3-element rotatable 80-meter beam, several
2-element 80-meter quads, and four 6-element
stacked 20-meter beams. Over the years, the
station has used the call signs K2GL, K2GM,
WA2ZAA and, most recently, N2AA. The
station has won top honors in the
multioperator, multitransmitter category of
such major international contests as the
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ARRL DX Contest and the CQ World Wide
DX Contest.

A strong ARRL supporter and a frequent
benefactor of the ARRL Foundation, Reeves
had donated $10,000 to the Goldwater
Scholarship fund.

WAQR RECEIVES ROANOEE
DIVISION AWARD

Harold ‘‘Robbie’ Robinson, W4QR
(ex-W3RE), has been awarded the 1986
AREL Roanoke Division Service Award. The
award is given annually to recognize those
amateurs who have accumulated a long and
impressive record of sustained service to
Amateur Radio in the ARRL Division
covering Virginia, West Virginia, North
Carolina and South Carolina. Robbie first got
on the air in 1919 as 2QR and has been
licensed continually for almost 68 vears.
While living in the Washington, DC avea after
WW 11, he founded several Amateur Radio
¢lubs. In 1957, he founded the Foundation
for Amateur Radio (FAR), a nonprofit
organization of Washington DC-area
Amateur Radio clubs that sponsors or
administers more than 20 scholarships, He
served as FAR President in 1965, Robbie now
resides in Hampton, Virginia.

IS THE VE PROGRAM WORKING?
YES, SAYS FCC

In a recent news release, the Commission said
that between the start of the Volunteer
Examiner Coordinator (VEC) program on
December 1, 1983, until October 31, 1986,
VECs had coordinated 6784 sessions, in which
a total of 86,533 persons took an amateur
examination. Approximately 60% of the
applicants passed at least one examination ele-
ment. The FCC aiso noted that VECs and
VEs were doing outstanding work in screening
the applications sent to FCC, From October
1985 through October 1986, fewer than 0.5%
of the applications were defective. Also, 97%
of the applications were forwarded to FCC
within the 10-day time period allowed.

ARRL OPPOSES NOVICE 40-METER
EXPANSION IN KH/KL/KP

The ARRL has filed comments against the
FCC's Notice of Proposed Rule Making, PR
Docket 36-3%97, which would authorize
additional frequencies in the 40-meter band

to Novices and Technicians in Alaska,
Hawaii, and Region 2 Pacific and Caribbean
insular areas. Amateurs who operate
40 meters at night know that communications
above 7100 kHz are difficult because of
interference from HF broadcast sta-
tions transmitting in Regions [ and 3.
The ARRI. zaid that it had previously
endorsed authorizing telephony operation at
7075-7100 kHz for US amateurs adjacent to
Region 3 and in the Caribbean, since this
authorization would allow them to avoid the
broadcast interference, and in time of
emergency, to take part in the various regional
and international nets that operate in that
band. All nighttime communications for
Novices on 7100-7150 kHz are difficult,
whether in the 48 contiguous states or in
Hawaii, Alaska, Pacific or Caribbean areas,
and there is no compelling reason to make a
special exception for any area.

In conclusion, the League said that now
was not the proper time to consider this
expansion of Novice privileges, since the
FCC’s Novice Enhancement announcement,
which will expand Novice privileges
significantly, is expected soon.

CHANGES AT GETTYSBURG FCC

The General Radio Branch and the Aviation
and Marine  Services Branch have been
merged at the FCC’s Gettysburg,
Pennsylvania license-processing facility, The
new unit is called the Special Services Branch
and is headed by Marcus Stevens. The FCC's
contact person for amateur VEC matters at
Gettysburg remains Larry Weikert,

FCC COMMENTS ON EPA
RF EXPOSURE STANDARDS

The FCC has filed its comments on
Environmental Protection Agency Docket
A-81-43 concerning ways of limiting the
public’s exposure to RF radiation. The Com-
mission commented that it does not have the
expertise to recommend any RF exposure
threshold to protect the public from RF fields.
The FCC noted there is also considerable
disagreement among the experts as to the
significance of academic research pertaining
to RF exposure, However, the Commission
said that it was presently using the standards
of the American National Standards Institute
{ANSI) and that, based on past experience,
the ANSI guidelines appear to be satisfactory



for evaluating practical situations.

The Commission noted that the lack of
uniform federal guidelines in this area had
already led to a proliferation of local and state
guidelines that may be inconsistent, unrea-
sonable, and not supportable from the stand-
point of protecting safety and health, The
Commission urged EPA to recommend a
specific exposure standard, one which would
not be so stringent as to be unduly disruptive
to the broadcast industry.

ARRL REPLIES TO CTIA COMMENTS

The Cellular Telecommunications Industry
Association (CTIA) submitted comments to
FCC in a rule making regarding Cellular
Telephones, that stated in part: ““The national
organization of ham radio operators did not
oppose the Privacy Act.” The League has
now submitted a reply comment asserting that
“‘Both in official Board of Directors policy
actions and in oral and written testimony
before. . . [Congress] the League indicated its
dissatisfaction with the Bill.” The League
further said that the Congressional prohibi-
tion on monitoring certain radio frequencies
does nothing to protect the privacy of
communications by cellular telephone users,
and that cellular users should be informed of
that fact. Furthermore, the League states
“restrictions on frequency access by owners
of radio receivers are misguided, and unfair.
Privacy should be maintained through
encryption, or at least a label telling the user
his communications are not private.”

SCHOLARSHIPS AVAILABLE

The Dayton Amateur Radio Association
(DARA) and the Atlanta Radio Club have a
number of $1000 scholarships available.

The DARA scholarships are available to
any FCC-licensed amateur graduating from
high school in 1987 and planning to continue
his or her education. There are no restrictions
on the course of study, and applicants are not
restricted to those pursuing four-year degrees;
those working toward associate degrees or
planning to attend an accredited trade or
technical institution will also be considered.
Information can be obtained by writing to
DARA Scholarship Committee, 317 Ernst
Ave, Dayton, OH 45405.

The Atlanta Radio Club offers up to three
$1000 scholarships, available to any licensed
amateurs who are graduating from high
school and entering an accredited college or
university for the first time in 1987,
Candidates will be judged on their grades,
citizenship and leadership qualities, Amateur
Radio achievements and financial need. For
an application form write to Phil Latta,
W4GTS, 259 Weatherstone Pkwy, Marietta,
GA 30067,

HQ STAFF UPDATE

Billy Lunt, KR1R, has been named the new
Contest Manager, replacing Mike Kaczynski,
‘WI0D, who has resigned from the ARRL
staff to attend air traffic controllers school
in Qklahoma City. Lunt had been serving as
Assistant Contest Manager, Mary Schetgen,
NTIAL, has been named Assistant Contest
Manager. Schetgen had worked for the Cir-
culation Department at HQ and was in charge
of The ARRL Letter circulation. Bruce

Kampe, WAIPOI, has resigned his position
as Amateur Auxiliary and ARRL Interference
Reporting System Coordinator to work in the
broadcast industry. Bruce had also worked
as 2 WIAW operator and as conductor for
the Correspondence column in Q87

MEMBERSHIP INCREASES

Year end US ARRL membership figures
are in, and they show an increase of 3174
members, or 2.36%. The Pacific Division
registered the largest gain (over 4%), followed
by the New England, Southwestern, Roanoke
and Rocky Mountain Divisions with gains of
over 3%.

REAGAN SIGNS FCC’S $95 MILLION
BUDGET

President Reagan’s signing of the omnibus
spending bill for fiscal 1987 appropriates $95
million for the FCC and includes provisions
for implementing a fee-collection program for
broadcast and some other radio services
beginning April I. There will be no fees for
the Amateur Radio Service. The Commission
expects to collect about $35 million from the
fees, all of which will go into the US Treasury.
The fee schedule will be modified every two
vears based on the percentage change in the
Consumer Price Index. Last year, FCC
operated under a budget of $90.3 million.

FCC POLICY ON NAME CHANGES

Some states, particulariy California, have
recently made it easier for individuals to
change their name. Unfortunately, FCC has
recently had several cases of persons filing a
license application denoting a name change
in order to assign the license to a different
individual entirely, Thus, the Commission has
begun to reguire court documents or a
notarized affidavit as proof of the name
change. There is no specific FCC rule on this
subject, except for a general provision that
the FCC can request such additional infor-
mation as it deems necessary.

NEW BOOK AVAILABLE

For the past several months, the Government
Printing Office (GPO) has been sold out of
the book, Code of Federal Regulations
{CFR), **Title 47, Parts 80 to End.”” This is
the book which contains FCC rules for the
Maritime, Aviation, Private Land Mobile,
Amateur and other radio services. The new
1986 edition should be available beginning
this month from the Superintendent of
Documents, US Government Printing Office,
Washington, DC 20402, for $20. The ordering
number is 822-007-00160-7. The ARRL
publishes The FCC Rule Book, which is
usually more up-to-date than the CFR. The
FCC Rule Book contains Part 97, frequently
asked questions and their answers pertaining
to FCC rules, FCC-approved rule interpreta-
tions, and much more. It is available from
HQ for $4 plus $2.50 shipping and handling,
or from your local dealer,

FCC DENIES PETITION FOR RECON-
SIDERATION IN REPEATER DOCKET

FCC has denied a petition for reconsidera-

tion in Docket 85-22 concerning frequency
coordination of repeaters. The petition, filed
on May 2, 1986 by Joseph Wolos, WAIOCK,
requested that FCC define “local” and
“*regional” coordination. He also urged FCC
to include a **due process’’ right to appeal
coordinators’ decisions, and requested that
FCC standardize the ARRL band plans.

The Commission replied that it saw no need
to formally define ““local” and *‘regional®”
coordination in the amateur rules, since these
terms are descriptive rather than deter-
minative. Concerning the right of an appeal,
the FCC stated that it does not require
coordination of a repeater as a prerequisite
for amateur licensing, nor does it separately
license amateur stations for repeater
operation. Thus, the decisions of repeater
coordinators do not have a role in the amateur
{icensing process, so the lack of an appeal
does not deny the due process right. Finally,
FCC stated that they had considered the
question of band plans and had decided that,
in general, they favor voluntary band plans
over Commission-imposed subbands in the
Amateur Service. “‘Rule-mandated band
plans may result in inflexibility, increased
enforcement burdens, and greater regulatory
burdens,”” FCC explained. For these reasons,
FCC denied Wolos's petition on January 15,
1987,

FCC FINES COMPANIES MARKETING
UNCERTIFIED PHONES

The San Diego FCC office has notified two
companies that they are apparently liable for
civil fines of $2000 each for the unlawful
marketing of long-range cordless telephones.
The fines were issued to Crazy Guys Stereo
and Video, of Chula Vista, California, and
Samhill Enterprises, In¢, of New York. The
FCC notices informed the companies that
they apparently violated FCC regulations
vequiring that cordless telephones be certified
by the FCC before sale. The Commission
noted that the model being marketed could
not be certified due to its design. The
advertised range of the device was 60 km.
Certified cordless telephones generally have
a range of less than 200 meters. -]

Exam Info

NEW FORM 610

The FCC has informed ARRL/VEC that it
will release a newly modified Form 610 later
this year. Currently, only Form 610s dated
June 1984 or later can be accepted. Until the
new Form 610 is released, candidates should
use existing applications. Appropriate
changes to Form 610s, eg, to reflect a
candidaie’s written-element credit, are to be
made only by the Volunteer Examiners at test
sessions where the applications are submiited.
Additional information on the Yolunteer Ex-
aminer Program can be found on page 83 of
Feb 1987 OST. Jim Clary, WB9IHH, ARRL/
VEC =
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Correspondence

Conducted By John Hennassee, KJ4KB
Regulatory information Assistant, ARRL

All ietters will be considered carefully. We reserve the right to shorten letters selected in order to have more members’ views
represented. The publishers of QST assume no responsibility for statements made herein by correspondents.

MY FIRST CONTACT

€1 ¥ have been reading with amusement and
pleasure the accounts in November QST of
hams’ first 8Os,

Although { work mainly CW, my first QSO
was made ¢n SSB and it was made quite by
accident, With a 20-meter dipole strung up
in the garden, my new 'TS-520SE perched on
top of the hi-fi and the instruction book in
my left hand, I commenced to tune up. All
went well and in no time at all I was ready
to adjust the modulation ievel. Picking up the
microphone, [ spoke my call sign a couple of
times and, as I released the switch, there he
was! OK2PBM calling me! I can tell vou there
has never been such a panic in this house as
there was during the next few minutes, but
when the dust had settled, 1 was truly bitten
by the ham “*bug.” The chair in front of the
rig almost became my second home.

in the seven years since that day, I have had
the privilege on more than a dozen occasions
to give another ham either a first QSO or a
first trans-Atlantic contact. 1 wouldn’t
exchange those precious moments for all the
DX in the world.

if there 15 someone out there trembling on
the brink, remember that the person on the
other end is not a hardened professional
stamping with impatience, but he is a fellow
ham. He is a human being who is sharing the
moment with you and wishing you much
SUCCESS, -

In February 1980, I answered a CQ call
from WB2PYV (now KR2E). | was not his
first contact by any means, but we set up a
schedule. 1 have just completed CW QSO
number 564 with him. We have never met,
and chances are we never will; but when I list
i1y friends, he comes very near the top of the
list.—&tan  Simpson, G41TM, Hastings,
United Kingdom

THE FUN OF QRP

(] With cegard to Correspondence in
November QST [ agree with Mack Avery,
WASZKL, about the use of a kW, I believe
that the use of a kW is often unnecessary, and
it can be used abusively. 1t is poor operator
practice to run a kW when 100 watts would
often be more than adequate. 1 have worked
Arizona QRP; the other ham was running
100 mW, yet we both had solid copy, With
100 watts, 1 have easily worked Australia,
Burope and Africa. At the age of 15 and a
ham of (¥ years, 1 have found Amateur
Radio to be a great hobby,—Bill Shuler,
KB4PPE, Monetta, South Caroling

THE REAL MCCOY ON

THE HANDBOOK

{1 T just received my 1987 ARRL Handbook,
and to say | was impressed is putting it very
mildly. The Technical staff of ARRL deserves
high praise tfor a job very well done. In an
age when slipshod work appears to be the
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norm, it is a real pleasure to see such
excellence and thoroughness.—-Lew McCoy,
WLICP, Silver City, New Mexico

GOOD OLE TUBES

I} | noticed in the December issue of QST
in the Technical Correspondence column, that
there was an article concerning ALC for tube
amplifiers! Tubes! In this day and age,
hurray! Let’s not forget that tubes still exist.
Have a solid-state New Year.---Stan Gibilisco,
WI1GV, Sarasota, Florida

599 BUT WEAK

3 T am not a contester, but [ believe in “live
and let live.”* All hams should get their fair
share of the bands. However, 1 have detacted
that the contesters have been ripping off an
unfair share of the ionosphere, One has only
to listen to the signal reports contesters
exchange (consistently 599 or 59) to realize
that there is a conspiracy at work. Evidently
some ‘‘insider’’ is snapping up all the
weekends with good propagation for use in
the contests.

Seriously, though, it is meaningless to
require a signal report as part of any contest
exchange, Clearly, such a rule is abused. In
ham radio, the name of the game is com-
munication. Information theory tells us that
if the probability of an event is unity, that is,
it’s a certainty to occur, then no information
is acquired when the event occurs. A 599
report in a contest conveys no information
and simply slows the Q8O rate. Exchange of
an ARRL Section, state/province or zone
number contains more information although
there is a high degree of redundancy with the
call sign. If you are a bystander looking for
DX, the zone is helpful. The date of your first
license conveys real information. Actually,
the call sign contains almost all the
information which is exchanged. The recipient
must decide which of the 900,000 amateurs
worldwide he Is copying. So your informa-
tion content is about 20 bits!

So how about it radiosport fams; let’s
have meaningful contest exchanges.—Brice
Wightman, VE3IEDR, Orttgwa, Ontario

THE TANDEM MATCH

31 have no guarrel with the material
published in (87T, and once in a while an
article is outstanding. This was the case with
KA3BLO’s wattmeter. He has made
significant advances in diode detectors and
signal processing vcircuitry, and he has
combined them into a new look at an old
instrument with the Tandem match in
Janvary (ST, Congratulations on a2 good
jobl—R. A, Dehn, W2JVF, Schenectady,
New York

BACON AND EGGS WELL DONE

(3 This is to say both “‘thanks™ and **a job
well done” regarding the article entitled

“‘Bacon and Eggs’’ by Mike Riley, KXiB, in
Janvary QST Public Service column.

I rvemember penciling in on the
cuestionnaire which recently appeared in his
column stating that 1I'd like to see more
articles of this sort. If this effort was in
response to that, finel Whatever the reason,
the article was a typical “Riley special.”

We used to see such articles from Bob
Halprin, KIXA, which were very well thought
of by the public service and NTS people. We
can only hope that articles like **Bacon and
Eges™ will continue to promote the efforts
of volunteers who make up the NTS and
ARES teams.—Luck Hurder, KYIT,
N Eastham, Massachusetts

CHRISTMAS CITY, USA

i1 During the 1986 Christmas season, I had
the pleasure of operating special-event station
WITRB from Christmas, Florida. Despite
several visits from Mz, Murphy, 1 had the
privilege of completing several hundred
Christmas greetings with the very young, the
very old, the Novice, the old-timer, local
stations, DX stations, and mobiles. It was
truly ham radio at its best.

A permanently decorated 40-foot
Christmas tree in Christmaas, Florida is a
symbol of love and goodwill--the Christmas
spirit every day in the vear. So is ham
radio!—Lou Hoekstra, WITRE, Christmas,
Florida

PLANES AND HTs DON'T MIX

1T have returned from a business trip to
Australia and New Zealand and wish to relate
an experience which other hams who travel
by air might want to read and heed.

Wanting to partake in the reciprocal
operating agreement which the US has with
these two countries, I took a newly acquired
2-meter HT along. All went well, and the
experience of operating abroad was most
pleasurable. As I have done dozens of times
in the US, 1 carried my HT in a briefcase
rather than putting if in a suitcase and
checking it as baggage, At the Auckland air-
port, the security guard would not allow me
to take the HT aboard the plane. He cited that
its use might interfere with safe aircraft
operation.

My HT was packaged in a security bag and
tagged for LAX as 1 boarded the aircraft.
This was the last that | saw of my radio!
Apparently, the aircraft security guards have
the authority to confiscate items which they
feel might constitute hazards to the safety of
the flight.

I guess the message is clear: If you take an
HT or any other radio equipment on a plane
trip, put it in your suitcase or you will risk
losing it. Otherwise, leave your equipment at
home and be content to work through the
repeaters in your home town.—(ieorge
“Bud® Saum, KOGS, Agate, ColoradomsE2



How’s DX?

Conducted By Ellen White, WiYL/4
18620 SW 234 St, Homestead, FL 33031

GW3AHN—DXCC Honor Roll, QRP

Some time ago, your editor requested of a
number of DXCC Honor Roll members
information as to their DX backgrounds,
achievements, goals, erc. At that time,
GW3AHN was unable to contribute. Now,
newly retired and having been influenced by
the July report on QRP maestro W2QHH,
GW3AHN has been able to respond. We're
delighied ro share with you Tom’s recent letter
on his lifelong DX activities.

Firstly, I would like to congratulate Howy,
W2QHH, on his fine achievements with
QRP. He has shown that QRP can hold its
own amongst the kilowatts of US stations. He
is a man after my own heart, as I also have
managed a little success with QRP, but from
perhaps a little better QTH than his ““$500-ft
hole.”

My location is 150 feet ASL, about 3 miles
from the sea, with a fair takeoff. My
restriction is not having the available room
for putting up antennas in a purely suburban
area. My available ““patch’’ is only 40 ft x
35 ft, so that precludes 264-ft wires, and even
any wire much longer than a half wave on 20.
I’ve operated from this particular location
since 1957, When I was first licensed in 1946
(and until 1957), I did manage a 68-ft
Windom as the main antenna, and sundry
ground planes for 15 and 10 meters. From
1957 to the present, ["ve used beam antennas
of my own design. The present ‘‘antenna
farm” consists of a G4ZU-type 3-element
beam for 10 and 15 {one P’ve found works
well also on the new bands of 17 and 12
meters), together with a 2-element beam for
20. Sundry other pieces of wire appear from

GW3AHN, in the early '70s as now: A
modest station combined with persistent
superiative operating equals the DXCC
success story.

time to time, and all antennas have been home
constructed.

I came on the air in November 1946 with
a home-brew 6V6-807, with about 20 watts
input, and a ““straight’ 1-V-1 receiver (also
homemade). A VFO and a 6-tube Superhet
were added in 1949. The TX was modified
into an all-band TX in 1952, and was used
until 1960 with an input of 25 watts on CW,
narrow-band FM (to combat TVI) and AM.,
Sideband was commenced in 1960 using a
modified Viceroy all-tube TX at 25 watts
input CW and the equivalent power on side-
band. The RX was rebuilt and upgraded to
a 10-tube superhet a little later. The Viceroy
TX has since been rebuilt many times and is

still used as the main transmitter on 10, 1§
and 20 meters. Only on a few occasions has
the power exceeded 25 watts, and then only
in a few contests. In 1981, a Yaesu FT-101Z0
was purchased for operating on the new
WARC bands, power restricted to 20 watts
input. 1t is also used occasionally on 40 and
80, at low power.

Over 100 countries bave been worked on
80, 40 and 30 meters, but 5 onfy on 160 due
to antenna restrictions; 20 meters, 364 worked
(361 confirmed); 15 meters, 361 worked; 10
meters, 318 worked; 17 meters, 85 worked;
12 meters, 75 worked. My call first joined the
mixed Honor Roll in September 1970, at the
top rung with 322/343. DXCC (mixed) no.
805 was achieved in 1949, 120 countries were
worked on 15 meters, using narrow-band FM
in 1956/57. CQ all-phone WAZ no. 25 was
received in 1958 (this before separate cer-
tificates for SSB were issued). 300 countries
were worked on AM by 1962, Present Honor
Roll Standings: mixed, 316/361 (joint top in
the British Isles with G3AAE); phone,
316/358 (top for the British I[sles).

In catendar 1980, a special attempt was
made to work as many countries as possible
with' 5 watts output, and a total of 271 was
achieved. Probably the first EU/US QSO on
12 meters took place between NAMM and this
station on June 23, 1985 at 1138Z.

The writer’s present objectives are to get
to the 100-country mark on 12 and 17 meters
as soon as posstble, and then make a special
effort to increase the country score on 160,
even though it might require a move of QTH
to achieve this aim!

INIMC

Krishna B. Khatry, Chief Engineer in the
Ministry of Communication, Panchayat Plaza,
Prithvi Path, Kathmandu, Nepal (see photo)
notes that there are only three hams in Nepal;
INTMC, INIMM and 9N1RN. If any other calls
appear, they're pirate. Kirshna adds that a
station, YN1HCK, was licensed to operate for
just a few davs Jul 30-Aug 4, 1986. INIMC
handles his own cards and is generally active
1900-1400Z, preferring 10, 15 and 20.

9N1MC, Chief Engineer of Napal's Ministry
of Communication (see text).

PY1ZAE

Hal Harris joined Silent Keys December 9 dfter
a short illness. W9V A notes that Hal was active
from Fernando de Noronha and Trindade (as
PYBZAE), and was licensed as K3CCJI (and
NWA4C)., Among his amazing operating feats was
receiving the ARRL SBDXCC Award in Cctober
1981 with cards from only 100 different stations,
cach station worked on 5 bands. (Since then, he
had brought his single-station SBDXCC total up
to 180—some of these were 6-banders, including
160 meters.) Hal was most interested in meeting
and sharing his station with visiting hams,
providing valuable PY licensing assistance. He'll
be deeply missed by DXers around the world.

BY4RN

NA4IA and XYL Kathleen recently returned from
another visit to China, after attending the
November Nanjing International Radar Con-
ference. While there, Bob visited BY4RN and
was permitted to operate the station. BY4RN
first began operations Dec 25, 1985 and has, so
far, made just a few hundred contacts with the
three operators, Zhou {OM) and YLs Gu and
Jin. The club is using an FT-107 barefoot, with
a tribander; operations are limited to 10, 15 and
20. While there, N4IA worked CX, JA, UL7 and
several UA@ stations, noting that the pileup
forms quickly!

BY4RN, November 1986 (1-r); Jin, Gu, N4IA
and Zhou (see text).

30-YEAR ANNIVERSARY

The following is a special New Year's lale by
James Steffensen {ex-QZ2Q).

In my pocket diary for 1937, I have written
as follows under Monday, January 4: 7T, 7BR,
4FT, 8H, *'51,” 3QZ here. This gathering was
the first of a series which is still carried on, and
is a proof of faithful friendship and mutual
attachment. That call “SI”’ stood for not-yet-
licensed QZ80, who received his license shortly
afterwards.

We met by turns in each other’s homes, and
this came to 15 mestings in 1937, The group was
soon joined by OZ5Q, OZ7XA and OZ7BO,
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while OZ3QZ and OZBH left us after a few
vears. Qur meetings were carried on all through
the war and the German occupation of
Denmark. After the war, we were joined by
QOZ7DE and SM7HZ, and later by QOZ6K and
OZ41J, Tn 1972, we were bereaved of OZ7BO,
but his XYL was still considered as belonging
to the group (since 1934 she has been the XYT.
of OZ77).

In principle, we now meet monthly on the first
Friday evening (except July and August). Today,
our group is comprised of an average of 10 active
hams and one former (this writer). The con-
versation covers widely differing subjects. At one
time, years ago, the discussions were chiefly
centered on the merits and demerits of various
makes of automobiles, but shortwave radio
generally dominates, and the latest equipment
of the host of the evening is discussed and some-
times demonstrated.

Although I have completely lost touch with
the development of radic technique, I always
look forward with great pleasure to the next
meeting with old friends. In the course of these
50 years, we have held over 30 such hamfests.
We have always stuck unfailingly together with
never a harsh word among us. Thanks a lot, all
of vou!

THE CIRCUIT

{1 Peter I: If the 3YIEE/3Y2GV operation
became a February reality, lucky contactees
shouid QSL via LASVM. (This column discussed
Peter I in October 1983.)

[[1 GB2ZSDD: The National Day of Wales takes
place March 1, with this special-event station
furnishing all-band interest. Cards (SASE please)
via R. R. Jones, GW4HOQ, “Bryn-Yns,” 13
Strawberry Pl, Morriston, Swansea, West Glam
SAG TAG, Wales.

i1 Bhutan: The Deputy Minister {Communi-
cation and Tourism) notes that the Amateur

Service should be reintroduced, and that PTT
officials are currently working to establish the
framework for rules regulations (to include
permission for visiting hams). This good news
thanks to the peripatetic WY Q. Jules notes that
the legendary Pradhan, AS5SIPN, has been
transferred to Phuntsholing, on the southwest
horder.

[0 DX Convention: Last call for the 1987 Inter-
national DX Convention, to be held April 3-5
at the Grosvenor Hotel in Visalia, Convention
chairmen are K6ANP and WWGEF (ex-NGBLN).
Don’t miss it!

[ Cocos-Keeling: VK9YC mazkes note of the
operating vacation of a lifetime at this rare,
isolated, unique group of coral islands in the
Indian Ocean. For further information: Cres
Thursby-Pelham, VEK9YC, 107 Melvista Ave,
Nedlands, Western Australia 6009, tel
4+ 61-9-386-4745, or write directly to him at
Oceania House, Home Island, Cocos (Keeling)
Islands, Indian Ocean 6799. [['m ready!—Ed.]
{1 BYSRA: KI6ML says that op Hong likes
either 14,026 or 14,036.

] Mellish: Ken, K4ADN, is still looking for
operators for a late-summer trip to VKIMW,
Mellish, Ken hopes to be at the International DX
Convention (above), to further discuss his plans.

[} CT3: NSRM hopes to operate CQWPX CW
from Madeira and would welcome infor-
mation/advice,

I] ¥YBPACL: Jack shut down in May of '83, but
cards continue to come to his former manager
{WAA4RRB). If you need a pasteboard, address
your request promptly to Jack Sproat, W4LCL,
2791 Florida Mango Rd, No. 301, Lake Worth,
FL 33461. (This address will be valid until
May, when he transfers to Amman, Jordan for
2 years.)

E] Clubs: New officers of the Northern Illinois
DX Association include Pres WONUF, VP

WIDWQ, Secy KIRHY, Treas WAIMAG, The
club can be reached via Box 519, Elmburst, {L
60126,

[] Paris: Visiting Amateur Radio licenses are
now done over-the-counter while you wait! Have
a copy of vour current license, fill out the 3 forms
and supply $12 US for a license good for 90 days.
Paris has a repeater on 145.1/145.6 and packet
on 144.675. The Parls International ARC
welcomes you. Contact Chuck Martin AR4Y,
CPU A-316, APO NY 09777, tel 46-05-69-33,
[ DL1IYW/VPS: Hubert worked about 2000
contacts on CW from Grand Turk Oct 6-18,
enjoying super hospitality by VPSGT (1'&C
President) and XYL VPSSL. Cards to: DL1JW,
Kolbergerstr 12, 6550 Bod Kreuznoch, Fed Rep
of Germany. (tax WATARU)

[2] LUITFH: WB7PCT reports this call is active
in the 15-meter Novice segment by an Argentine-
born American, who is a Baptist camp director.
The QTH is Lozano, in the province of Jujuy
at the corner of LU, CE and CP. Dave,
LUITFH, is an avid mountain chlimber, and
claims to be the only CW operator in the LU
province,

] W7TB: Lew returned at year end from a
South Pacific jaunt: Nov-garly Dec—FOOWLW,
ZK1XU, ZKI1TB, 3D2TB. Lew notes that QSL
routing for afl, including ZLBAAZ for Mar 86,
via W7TB.

1 Aves: The Association of Radioamateurs of
Venezuela (ARV) will celebrate its 20th an-
niversary by operating 4AM@GARV Mar 19-22,
160-2 meters. QSL via dMBARYV, PO Box 3636,
Caracas 1010-A, Venezuela.

{71 KH3: KLTLF is scheduled to be QRV for a
vear on Johnston Island. Joe, one of Alaska’s
most active operators, expects to operate 10-80,
primarily on sideband. He also plans to operate
MNovice-band CW, RTTY and AMTOR, and to
hit the contests heavily. Cards may be sent
through the Alaska QSL Bureau or direct to the
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When are the bands open? These charis predict this month's average propagation conditions for high-frequency circuits between the
U.S. and various overseas points. One chart for East Coast to West Coast is also included. On 10 percent of the days of the month, the
highest frequency propagated will be at least as high as the uppermost curve (highest possible frequency, or HPF), On 50 percent of the
days of the month, it will be at least as high as the middle curve (maximum usable fraquency, or MUF). On 80 parcent of the days of the
month, it will be at least as high as the lowest curve (optimum traffic frequency, or FOT). See April 1983 QST, page 63, January 1977
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~“Troster's Tips for Easy Listening
QRT ' ' o

- You are the DX station op and, sure, every once in a while you get the urge ta do
something besides munch away at a DX pileup. There is that interesting little town, or
# beautifuf beach, or supper, or gas for the generatof, ar you're even tired of radio. So
you decide to QRT for'a while. Go ahead. You are the bass. QRT. But don't just quit
cold and disappear. Say something britliant ke *'QRT for supper.” Then add, “Back
in 20 minutes,” Or you might say, “QRT until tomorrow 0BOO/7005." . - -
~You are keeping your audience informed. Everybady is fairly happy (that is except
the fellows who are just beginning to gét the good skip on you—never fails). At least
the DX chasers calling you know what to expett. And most DX chasars are people, too
{really). They do not thrive on uncertainty. -~ - ’ R
““Most important to you, the DX station operator, is to be sure to do what you say you
are’going o do. If you sald, “Back in 20 minutes,” do your best o be thers as .

- announced. Or if you said, *'tomorrow 0800/7005," be there even it you have to wake

your glass and grab the brass!

-up.or leave that beautiful beach. What's that? You would rather flake out on the bsach
some more? Come on; you think this is some sort of vacation or something? e
You are the DX statlon aperator, and the wholé world is QRX, Get to work, Drop

[Your conductor recalls many moons ago hearing a real QRQ Russlan stop dead in the

_-middle of a 20-meter contact, spelling out carefully *'Dinner ready, wife kill.” The -
" mbssage was clear, and | hung around for about an hour, Sure snough, there was

- UASOH and the start of a beautiful ham friendship.] -

KL7VZ CBA. (tnx KL7VZ)

[7 Volonteer: KE4AP would like to volunteer
as a QSL manager, having aided 9Q5DM
1974-77. Contact Larry D. McJunkin, 833 Mt
Pleasant Rd, Chesapeake, VA 23320. Likewise,
AAGEE is active on CW and wants to help some
deserving DX buddy. Contact Duane Heise,
16832 Whirlwind La, Ramona, CA 92065.

(1 Help! NISU needs QSL advice for: 1976,
KZ5VV D2AZB; 1979, 3D6BP D4CBS,
SM7AAZ needs CR8BY info (for a 1972 Timor
operation).

[J No. 6: This issue represents six years of How’s
DX? for your editor, A special thanks is in order

for you, the reader, for furnishing advice,
suggestions, feedback, items, photos and general
support. More of all of the above would be
welcomed! ]

QSL Corner

Administered By Joan Hushin, KATIFO

ARRL-MEMBERSHIP OYERSEAS
QSL SERVICE
Send outgoing cards to: American Radio Relay

League, QSL Bureau, 225 Main St, Newington,
CT 06111 USA.

This is an “‘outgoing’’ service that allows
ARRL members to send DX QSL cards to
foreign countries at minimum cost and effort.
While QSLing direct to foreign amateurs is
faster, it is also more tedious. Time spent
searching for addresses in the foreign Callbook,
addressing and stuffing envelopes and mailing
could be better spent operating DX, And, the
cost of TRCs, Airmail postage and envelopes can
be prohibitive.

An unlimited number of QSLs may be sent for
distribution 12 times per year. The fee is just $1
per pound or portion thereof (155 QSL cards
average a pound). Recommended size of QSL
cards is 3% X 5V2 inches (90 mm x 140 mm).

The ARRL-Membership Overseas QSL
Service operates only in an “outgoing’’ capacity.
To receive QSLs from DX stations, see *“The
ARRL DX QSL Bureau Sysiem,’” December
1986 QST, page 57, or send an SASE to ARRL
QSL Bureau, 225 Main St, Newington, CT
06111,

US amateurs may send SWL reporis to Foreign
shortwave listeners. Unlicensed (associate)
members may send SWL cards to foreign
amateurs. QSL managers: Write for details.

Note: The ARRL QSL Service should not be
used to exchange QSL cards within the 48
contiguous states.

Requirements

1) Presort your DX QSLs alphabetically by
call-sign prefix (AP, C6, CE, DL, F, G, JA, LU,
PY, 5N, 9Y, and so on).

2) Enclose the address fabel from your current
copy of QST. The label shows that you are a
current ARRL member.

3) Enclose payment of $1 per each pound (or

{continued on page 71)
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2800-MHz solar flux of 73.
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DX Century Club Awards

Administered By Don Search, W3AZD

The ARRL DXCC is awarded to amateurs who submit written confirmations for contacts with 100 or more countries on the official ARRL DXCC
list. You may also submit cards to endorse your award in 25-country increments through 250, 10-country increments through 300 and 5-country
increments above 300. The totals shown below are exact credits given to DXCC members from December 1 through December 31, 1986. An

SASE will bring you the rules and application forms for participation in the DXCC program.

New Members

Mixed
CT4KQ159 HBeBIO/M169
DL1EAL/163 HBRYFi100
DL3DAF{132 HE1XOL/10t
EABABG/218 IK1HJS/11B
F3HU/133 IK2ECN/120
HASAHSA17 IKOADR/149
Radiotelephione
EABABGI203 18IYW/108
ENCBNM0S IKBGCSN27
GBAHC/H100 IKBADR/1 3%
IK1H.45/118 IK@APR/198
14VIHA52 JAIRBA/110
14RYU117 JE1REUMO4
cw
DL1EALM11 GU4RUK/100
EABABGI156 HB9BIN/109
EBIAM3S HB9BIO/ 133
160 Meters
GK1DOTHO2 OK1JDXI102
Satellite
DL2KBS
SBDXCC
VK20 DJ2Z8
WAIZCC WalJN
150 IBER
Endorsements
Mixed
CrAGLM24 JATKRWI131
EXIEBN/Z10 JH1FDP/287
BESQK/314 JAIOYY 320
DEBWF202 JARIVKI311
BLEPY241 FASDMAS0
DLZALMIS0 JJBFOZI208
DLBNBE/196 JA4FWMIS16
EA18Q/261 JASNGI01
E&VLI328 JHSAUE/233
FECK| 4 JABBIO/I2S
FEDZLI/31D JABDVHIZ54
EBEXVI312 KL7RJI270
FEFNU/250 LA2GV308
FEGUGI252 ONATX306
GIVMC/254 QLIFAQIZ70
HB9RX/327 PA3DKX/180
HXK/335 SM3DXC/315.
12DEZ/332 SM5CE5/271
12ZGCHIE SMEAYM/ZT8
IN3RZY/298 SMEDYKI316
IVAJWR/254 SM7FHJI129
ISARS/343 VE1AST/316
ITWLI334 VE1YX/320
IT9TNO/267 VE3DR/3t2
ITOTQH! 292 VE3SXK/321
[T9ZGYIa57 VEGBBI179
Radiotelephone
CNBAK/267 12DEZ/a27
CPaHD/252 122G Cra1e
CTIXKIA15 IV3YRN/31G
DKEMZI312 14USC/313
DLIMM/216 ICBEGOQ/313
DLENAQ/M 79 IT9TaH/291
[X.BNBE/1B8& IT92GY/343
EA1ABTI270 JAIKRW/131
EAJAAY138 JATQYYI320
EASAD/287 JJIFOZI208
DHE/204 JAGFWNIZ1H
EABLD/315 JASNG285
FaPD/127 JHSAUES22G
FEOKA13 JABADCHI3A
FavLi328 JABBIONI23
FGCKHA23 JHBGWWIZT8
Fapzu/310 KLTKN268
FAEXVI310 PY4IL/202
FaFNU/250 SM3DX(rze3
FaGuas1 SMSCS5/251
cw
DFAQWNTE EA4BV/125
DJ2BW/314 EABIR/159
DJBLCI228 GI¥YMCI213
DK1GFI176 ITITQH/265
DL1TL/27Q JH5AUE/156
DLBEN/318 OZIFACI256
DLEPIM52
RTTY
JASADQ/205 WBGC/ 140

IKEAPR/199
JEIAEUZR
JHAILX/111
JERGMON 25
JASBFO/161
JA3RVO/180

JH1OCCHO07
JASBFO/161
JRARVO/ 180
JABMWEF114
JRGLLN/226
DZLIqWHOT

HMUPH 08
IK2DJV/180
JET1REU/194

W7ILVH0D

KJal
NLI4N

vO1CA2g2
XE1GBM/312
YUJ3DJR/194
YUITEI=Y
YUBTFGIA67
ZLAAWI321
GYSEE/218

K1DIN228
KAJIL225
KIMZBA26
K1YR/289
KB1NS/128
KM1RI271
KN1M/226
KT1Jrar2
N1AJO/306
NAINNTE

W1SDL/136
WISPI349

BVIVE/5T
VE1YX/320
VEZDRN/176
VEAAT/304
XEIGBMIZ12
ZL1AMN/319
GYSEE/R18
AKIN289
K1CMI319
K1MEM/314
K1YR/252
KM1R/259
KT1i264
N1AJO/305
N1AVL/224
WiAB/72
W1ICVi2es
WIKSZ/310
W10HJ220

PAIDKXI78

SMIDXCIzE4
SMS5058202
SMEAYMI278

SMECSTI300
SMEDYKI285

NJaM/132

JABVIII2
JABLLN/ 232
JYolago

SMBDRB/242 -

SPAIOEN104
THBLD/M133

QIS0TIT0
SMPORBI23E
SP4LVGE183
TGERET/110
VEICRKS100
NETAFQMO2

JE2BMOM07
KL.7KJ1 25
VE3ICUIM64

KgZH102

Kx9B
JASFDJ

W1UN/325
WIWEF01
WAIWTP/298
K2GATIZ00
K20WE/301
KAZAQT151
KA2CYN/250
KBR2E/207
KB2HZ!304
KB2AVI310

N2KW/314
N2MF/313
NI2CI259
Ni2vize0
NIK2ZW/150
W2aHHB264
WRIRV/354
W2KKZ/249
W2SEC/H160
W25Y/330
WETE/03
W2VP/266

W18P/343
WA1SMU25d
WAIWTP23Y

KM2viagy
N2KW/310
NI2C/236
W2FDE/M31
W2HZ/335
W2KKZ/230
W2SY /326
WIVP/263
WaXLIZ22

KiEFI/282
W1ARI287
WAIWTP/157
N2KW/308
N2MF/289
W2MIG/306

VE1CBKA03
VEBEJI102
VPSJEX1D1
VURTTL 29
YO3DCOM07
Y5BQ/148

YGRGJIIT10
YCBBOK/M12
YOIBCOMOE
ZL3AGWI08
KAY2ZGE106

VUZTTC/103
KATFVY/01

KKBU
OE300G

WAZLWA/203
WA2TMP/201
WAVUYIZ0T?
WE2GAII28

N3CZJ/129

WAVUY/I07
WHB2KPE/300
KIIE/226
K3IGJ/209

N3CZJi128
WBICIW/30Y
AA4HIRES
KABYK/300
K4X1/324
KA4AVO/183
KE4RX/308
KEG4WI303
N4AXR/310

W2SECT158
W2X1/151
KIIE/2B6

YU1SZ1e4
KAZYPTHE]
KJ2GH08
W2AWB/109
We2QPR/T0B
KALDI114

KN1M/163
N1CPC/114
K2QFXI102
KAZYPT/148
KC3SNM06

KN1M/155
KAZUTVHD2

WRICIW
DJ2YE

KAAUPI/190

N4RR/316

WA4DAN/309
WD4R/296
AEBEI19
K5QY/310

NSGM/318
WBEFA/310

NABLX/305
NACHU/ 204
N4JSF/341
NE4R/306
W4BLL/331
WADJJI308
WA4BIM/308
WA4DAN/305
WCAB/ 75
AESB/I10
KSRSGA97
KELIKN/321
NG5L276
NMEBO/203
NZ5E/259
WS5AC/225
WBAYZI21]
WSEFA/309
WSERY/299

N4JFfa07
N4RR/285
WADJJ/299
NGGM/249
W5SMUGI 180
WhVZI204

KI4KJr108
WR4FDT/100
KFELL/220
KFSLM/158
NX5HM104

NE4L/M102
KFSFH/103
KFSLL/220
KF5LM/156
wes12

W2PTE/MO1
NE4L/118

WEERY/304
WSKFN/320
W5MUGI3I6

WSYZ/25
WBESSDV311
WRSZDP/202
WO5AAM/I2B6
AAGAAIZTS
AEGLII303
K6CBL/A20
K6DGE/291
KBEID/309
KBJAD/323
KBGCLL/MS5
NBAHU/311
NEBFAJRES
N8OJ/a18
WEALIQ/IZTO
WaMJP/a25
WEDSP/279
WeTC/327
WASAJPI202
WABOGWI315

WENDP/262
WEQHF250
W5SLM56
WEVSZ/208
WBS5S5D/302
WDOBSAAMI2BG
AASAAIIS
K8DGI291
KEDT/323
K&JADI323
KBTEH/225
NEAHLIA1G
NGBFA/275
NgO.Jr2ea
WBARJ/333
WHCN/311
WEXHI310
WABQGW/316
WABWZOr319

AASAA/1G
KBDT/295
KGEIRY/226
WBALG/227
WBPT/315
WETC/306

WBUWI00
W5VHP/118
KDBOE/201
KD7CCI125
WATECUS209

KDBAE1E7
WAEBPRS/M0G
WBEMZG/ 130
KPCAI3
ROToC/23

WA4GAX/104
NTSGMOD

SV15L
K2TWI

WASWZ(H319
WDBLK G290

W7ON/225
WByCLU/305
KBES/259
KBOTI266

KBSKW/309
NAFZl215

WAB B4
K9AGB/327
KOQXY /313
KaXJh326
K9ZOIAN5

WBPR/I25
WABSXM/175
Algls2eq
KODXO/318

W7LR/303
NGas/H80
WBAHI15
WeDA/278
WBKBZ/188
WEBPR/253

KASGEB/M0D
NBEGD/104
WAGRP/104
KDSTC/M08
KEEETHO04

WTKSKMa0
WEBTCVFIM
KDSTCHO
KSCVD103
KEGETHU4

WHAL/124
hle =gk

EARAD
DL8NBE

KAQCFD/203
KOY0BMA06
KWBK/311
Kxpgi242
NoaWw/315
NSOK/304

NGRF/309
WLAL/125
WHSHIP/310
WBSZEEIOBOS

KFOJi205
NIBW/303
WADMH/314
WaITT/281
WaKQD/323

waLviz2ra
KEXIB/1T1
WIKCD299
KRDEQ/2TT
KARWL/268
NPRR/311

DXCC Notes Honor Roll Reminder: Those wanting to upgrade their standings or make Honor Roll must have their cards inte HG no later than March 31,

1987 to be listed.

Annual Listing Corrections
Mixed: K1KYW/339, W2VP/252. Phone: F3DJ/347, NYSL/301, WEKPC/336.
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Washington Mailbox

Conducted By John C. Hennessee, KJ4KB
Regulatory Information Assistant, ARRL

Information, Cooperation and Action:
The Keys to Solving RFI

Almost all amateurs have encountered
radio frequency interference (RFI). RFI
comes in many forms, but we amateurs are
most familiar with television interference
{TVI}—the number one enemy of amateurs.
RFI occurs, or has potential to occur,
whenever a susceptible electronic device is sur-
rounded by a field of RF (radio freguency)
energy. In this month's column, we shall
examine the problem of RFI.

The electronic device receiving unwanted
RF energy could be a television set, sterea
system, video cassette recorder (VCR), FM
receiver, smoke detector, telephone or some
other piece of sensitive home electronic equip-
ment. RFIl can occur when an electronic
device behaves or responds in an undesirable
manner because of a radio-frequency field.
Nobody likes RFI, but most amateurs must
deal with it sooner or later.

Q. How are RFI problems caused?

A. RFI problems are caused by incompati-
bility between various electronic systems. The
problems generally lie in the following areas:

1) System component design, insufficient
shielding or filtering, and/or failure to
observe proper installation practices. These
are the most probable factors if the device
responds to unwanted signals.

2) The proximity of the receiver to the
source of the unwanted signal and its lack of
immunity in rejection of unwanted signals.

Q. Why is RFI such a big problem?

A. Today, we face an interference problem
of huge proportions. During fiscal year 1986,
the FCC received over 63,000 complaints of
RFI to home-entertainment eguipment (97%
of these complaints involve a service other
than the amateur service). The magnitude of
the RFI problem can be attributed to three
factors:

1) Rapid growth in the electronics industry
has increased the probability of a consumer
device being located near an RF source.

2) The use of electronic devices (including
TVs, VCRs, radios, video games and audio
tape equipment) by the public has grown at
a tremendous rate in recent vears so that now,
many more devices are subject to interference.

3) Failure of manufacturers in many cases
to incorporate in the design of home
electronic equipment sufficient filtering or
shielding to provide irmmunity from nearby
radio trapsmitters using these frequencies.

Q. If RFI is such a big problem, why hasn’t
legislation been enacted with regards to RFI?

A, Congress has cnacted RFI legislation!
After 10 vears of lobbying by the ARRL, the
Communications Amendments Act of 1982
(PL 97-259), was signed into law by President
Reagan on September 13, 1982, This law is
known as the Goldwater Bill by amateurs
because then-Senator Barry Goldwater,
KTUGA, was largely responsible for iis
introduction and passage. The legisiative
history of the bill, which gave the FCC juris-

diction over RF susceptibility of home
electronic equipment, states, in pari: **This
law clarifies the reservation of exclusive
jurisdiction over RFI matters to the Federal
Communications Commission. Such matters
shall not be regulated by local or state law,
nor shall radio transmitting apparatus be
subject to local or state regulation as part of
any effort to resolve an RFI complaint. The
FCC believes that radio operators should not
be subject to fines, forfeitures or other
liability imposed by any local or state
authority as a result of interference appearing
in home electronic equipment or systems.
Rather, the Committee’s intent is that
regulation of RFI phenomena shall be
imposed only by the Commission.”” For the
time being, the FCC has opted for voluntary
standards in place of formal rules and
regulations.

Q. What does the Goldwater Bill mean for
the radio amateur?

A. The Goldwater Bill gave the FCC the
authority to regulate the RFI of home
electronic equipment. The FCC didn’t have
that authority before this legislation was
enacted. The FCC and the ARRL are both
active in an industry group, in cooperation
with the American National Standards
Institute (ANST), which is studving “RF
immunity issues.” This group, called the Ad
Hoc Committee on Public Law 97-259 of the
Accredited Standards Committee C-63, has
set an RFI rejection standard for certain home
electronic equipment. The voluntary standard
provides for TVs and VCRs to reject the field
strengths of unwanted signals of not less than
1 volt per meter. While this standard is not
sufficient for full-power amateur stations
under “*worst case’’ conditions, it will cover
the majority of cases.

Q. Who is ultimately responsible for resolving
RFT problems?

A. RFI may result from (1) harmonics,
(2) spurious emissions, and (3) fundamental
overload. Fundamental overload may
produce RFI when the device receiving the
interference is inadequately shielded, has
unfiliered leads or is located very close to the
RF source, 1f, however, the transmitter is
being operated in a completely legal manner
and the radiated RF energy on its
fundamental frequency is within the limits of
FCC regulations, then the interference is
probably caused by design deficiencies in the
affected device. Typical solutions include
filtering and shielding. If the interference is
caused by a licensed operating transmitter, its
owner has the responsibility to be in com-
pliance with the FCC’s rules and regulations.
While it is useful to determine in each
particular case whether the problem is in the
amateur gear or the npeighbor’s home-
cntertainment equipment, the best approach
to resolving RF! problems are those which
arise in a “‘no fault" cooperative environ-
ment. This is crucial. If blame is the main

atmosphere, it’s unlikely that the RFI
problems will be resolved satisfactorily.

Q. What can be done to cure RFI?

A. RFI, in general, will always be a problem,
but individual RFI cases can be solved, or at
least made bearable for all parties concerned.
In trying to be helpful, the amateur may find
that his explanations are not welcome.
Technical expertise should always be guided
by diplomacy and tact in dealing with RFI
problems. Cooperation between the parties
involved is the most important factor involved
in finding a solution, Although RFI is a
technical problem, it is also a people problem. -
Turring that problem into an opportunity
depends on three factors: information,
caoperation and action. Information is
needed to know what to do. The cooperation
of the persons involved is essential to
resolving the problem. Some kind of action
is required to eliminate the RF1. The sooner
that happens, the better for everyone
involved.

Q. What sources of help are available in
resolving RFI problems?

A. The manufacturer of the device is often
cooperative in helping the consumer solve RFT
problems. A call or letter is well worthwhile.
If no action is taken by the manufacturers,
a letter should be sent to Electronic Industries
Asscciation (ElA), 2001 Eye S5t NW,
Washington, DC 20006. The FCC should be
contacted only as a last resort.

Several books on RFI are available. One
of the best RFI publications is the FCC™s
Interference Handbook, available for $2.50
from the Superintendent of Docurments, US
Government Printing Office, Washington,
DC 20402. The ARRL publishes a very good
book entitled Radio Frequency Interference.
This book includes some of the FCC text and
it is available from HQ for $4 plus $2.50
shipping and handling. This same informa-
tion is also contained in the ARRL’s compre-
hensive Field Resources Directory (FReD),
which is available for $10 plus $2.50 shipping
and handling. QST publishes articles about
RFI quite frequently.

You say you want someone to help you
one-on-one in curing your RFI problem?
Contact your ARRL Section Manager and he
will refer vou to an ARRL Assistant Technical
Coordinator in your area,

Simply put, Amateur Radio is sometimes
blamed for causing interference, regardless of
the source of the interference. Many com-
plainants believe that they are being interfered
with by *‘that ham down the street,” when
in fact an amateur station may not be
involved at all. Latest FCC figures show that
only 3 percent of RFI complaints result from
amateur operation. When a complainant’s
expensive TV or stereo is experiencing RFI,

(continued on page 74)
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Amateur Satellite Communications

Conducted By
Vern “Rip’* Riportslla, WA2LQQ
PO Box 177, Warwick, NY 10890

Fun, Games and (Hopefully)
Technical Challenges on OSCARSs

Viewed as “sport,”’ Amateur Radio inspires
some to reach new heights. But taking this
“radiosport’® competition to the OSCAR
satellites raises both new challenges and risks.

OSCAR transponders are especially vulnerable
to the abuses intense competition seems to foster.
Consequently, AMSAT has carefully limited
on-satellite competition. Power “*hogging” of
limited transponder power by ardent contesters
is the basic problem; it’s the essence of what
precludes ““contests™ on (OSCARs.

Competition also means awards. Awards
programs differ from contests in meaningful
ways.

First, contests tend to be short, high-intensity
events. Awards (eg, DXCC) tend to be of lower
intensity and are usually long-term pursuits.

Second, contests pit operators against each
other in a dueling environment. Awards present
arbitrary milestones (eg, 100 countries). The
absence of head-to-head combat seems to reduce
abuse Jevels,

There is a third class of competition, which
I call techno-sport, It lends itself nicely to satel-
lites and embraces the essence of the Amateur
Space Program. Techno-sport ecmphasizes
technical acumen over physical endurance, mind-
food over monastic chanting and ken over
kilowatts! The now-defunct Frequency
Measuring Test (FMT) and the Fox 'n* Hound
(¥ 'n’ H) hidden-transmitter events are familiar
cxamples.

The FMT challenged the patticipant to deter-
rnine precisely the frequency of a CW signal. The

more accurate the judgment, the higher the
award. Today’s F ’'n’ H events pit clever foxes
against portable, sophisticated equipment and
are more fun than ever.

The desire to instill sound engineering
principles and advanced techniques through the
incentive of competition, combined with its
fundamentally benign character, is the
motivation for AMSAT's developing a series of
techno-sport competitions. The first techno-sport
competition held on AMSAT-OSCAR 10
(AO-10) in 1985 was a receive-sensitivity test. The
participant merely copied a moderately weak CW
signal tranosmitted through AQ-10. If the
characters were copied correcily, the participant
was awarded a certificate. Lf a still weaker signal
was received, the competitor would receive an
cudorsement to the award. Each time a weaker
signal was copied, a more prestigious endorse-
ment would be granted. This form of competi-
tion is simple and technically stimulating, too.
[t promotes improved *‘ears’’ through better
station engineering, essential in OSCAR uge.

AMSAT’s receive-sensitivity test is called the
K2ZZRO Memorial Station Engineering Award.
In the ZRO Test, the participant monitors
AQ-10s downlink. A calibrated CW signal sends
a five-digit number group in [0-wpm Morse
code, The participant notes it. Then the test
director reduces the signal power level by half
{=3 dB). A different code group is sent. The
participant notes it. Power is cut in half again.
This process is repeated until nine different power
levels are sent: Z, throngh Z8. The lowest level

is 24 dB below the first signal (see Table 1}.

Conducting the test is also a challenge. Fig 1
shows the equipment used in the {ransmitter
chain, The power meter is used only to gange
general power levels. Its accuracy (+3%) is
insufficient tor the test. In the future, a
directional coupler and a precision Boonton
microwattmeter with digital readout will be used.
The isolator stabilizes the impedance the
aftenuator output sees. Attenmator accuracy
hinges on the maintenance of a 50-ohm fine, and
the aceuracy of the entire test depends on the
accuracy of the attenuator,

Choosing the test time is ag important to the
accuracy of the ZRO Test as the instrumentation.
The eritical factors are satellite location,
perspectives and attitude (orientation). Test
fairness must be assured in three ways:

1} Each participant must have the same down-
link energy to work with {wformity),

2) No test session should be easier than
another {precision repeatability).

3) Increments must be close to
{accuracy).

To assure uniform illumination levels, the test
session is scheduled at (or near to) apogee, the
highest point on the satellite’s orbit. During this
time, the difference in path length (and path loss)
between participants is minimal. Also, when the
satellite is at apoges, the differences attributable

-3 dB

{continued on page 88)
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Fig 1—ZRO Test transmit chain.
Tabie 1
ZRO Test Typical Operation Levels NV .
Relative Measured RF ANTENNA #METER OUTPUT
Zleval Level (dB) to Feed Lins EIRP*
4] 0 20W (13 dBW) 316 W (25 dBW)
1 -3 10W {10 dBW) 158 W (22 dBW) o ‘ pem—
2 - G aW (7 dBW) TOW (192 dBW) —] FREAR 'S L . cHART
3 -9 25W (4dBW) 40W (16 dBW) i -
4 ~12 1.25 W (1 dBW) 20W (13 dBW)
5 ~15 625 mW (-2 dBW) 10W (10 dBW)
8 ~-18 312 mW (-5 dBW) 5W (7 dBW) SUBIG
7 —21 156 mW (-8 dBW) 25W (4 dBW) aur
8 - 24 8 mwW (-11 dBW) 1.25W {1 dBW) i
*Antenna Effective isotropic Radiated Power, assuming 1.0-dB feed-line loss and H
13.0-dB gain. .
R Fig 2--ZR0O Test receive chain.
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IARU News

Conducted By Richard L.. Baldwin, W1iRU
HC 60, Box 60, Waldoboro, ME 04572

President: Richard L. Baldwin, W1RU
Vice Fresident; Carl L. Smith, WéBW.J
Secretary: David Sumner, K122

N1GIXAHIVRG

Assistant fo the Secretary: Naoki Akivama,

Ragional Secratariss:
Jahn Allaway, G3FKM
Sacretary, IARU Region 1
t0 Knightlow Ad
Birmingham 817 808
England

This and That from Here and There

Singapore

Singapore Telecoms has released the
10.1, 18,068 and 24.89-MHz bands for use
of Bingapore licensed amateurs, effective
Jarmary 1, 1987, All three bands have been
designated for secondary use by 9V1 amateurs
until July i, 1989, after which the 18- and
24-MHz bands will become primary for the
Amateur Service in Singapore. Congratula-
tions to the Singapore Amateur Radio Trans-
mitting Society for their successful efforts in
arranging for these allocations.

CEPT Common License

Ag you have heard us say before, one of
1ARU’s goals is a common license worldwide.
Great progress is being made in the CEPT
(European Conference of Posts and Telecom-
munications Administrations) countries of
Europe. Now, eight of them have
implemented CEPT recommendation T/R
61-01. As a result, their radio amateurs may
use Amateur Radio transmitiers on a
temporary basis within the borders of the
eight countries, either on all frequencies or
just on VHF, depending upon their class of
license, Affected prefixes include DL, HB9,
HBA, LA/IW/IX, LX, OF, QZ/0X/0Y
and PA, Thanks to DL1FL for keeping us
posted,

Guatemala

CRAG (Club de Radioaficionados de
Guatemala), the IARU member-society for

Whenever our sister society in Canada,
CRAL, holds a hamfest or convention,
there's generally an IARU booth, either
separately or as an adjunct o the CRRL
booth. Here's Jean Labelle, VE2ED, at the
Quebec Hamfest last summer. He had an
opportunity to answer many questlons
about 1ARU and its goals.

Guatemala, reports that Chile and Guatemala
have entered into a reciprocal-licensing/
operating agreement. The agreement was
signed in Guatemala City on October 13, 1986
by Vice President Roberto Carpio Nicolle of
the Republic of Guatemala and Ambassador
Miguel Jacob Helo of the Republic of Chile.
Ambassador Jacob is an amateur himself,

Alberto Sheio, HKIDEU
Secretary, FARU Region 2
9 Sidney Lanier La
Greenwich, CT D8B30
UsA

Magayoshi Fujioka, JM1UXU
Secratary, IARU FAeglon 3 Association
PO Box 13, Toshima

Takyo 170-91

Japan

The Internaticnal Amateur Radlo Unlon—since 19825 the federation of national Amateur FHadio societies representing the interasts of two-way Amateur Radio communications.

signing CE3HJ when at home and TGOXYZ
while posted in Guatemala.

The Netherlands

The Dutch Administration has formally
advised that ““On the occasion of {the] Region
T Conference of the International Amateur
Radio Union to be held in Noordwijkerhout,
[the] Netherlands, the Administration of {the]
Netherlands has authorized an amateur
station in Noordwijkerhout to use the call sign
PAGIARU for the period 9 to 20 April 1987.7

Korea

The Korean Amateur Radio League
(KARL) has successfully approached its
administration with a request for authoriza-
tion of special Amateur Radio activities on
the occasions of the *88 Olympic games, to
be held in Seoul. A special station will be
operated by KARL in 1988, signing
6K88S0OG. The station will be aunthorized to
conduct international third-party traffic on
behalf of the athletes. Athletes who are
licensed amateurs in their home countries may
operate the station. In addition, individual
Korean amateurs will be using the special pre-
fix HL88 at the time of the Olympic games.
(Although there’s no connection in the type
of activities involved, the IARU Region 3
triennial conference and the annual meeting
of the IARU Administrative Council will also
be held in Seoul shortly after the Olympic
games.)

QSL Corner

{continued from page 67)

less) or cards—approximately 155 cards weigh
1 pound. In other words, $1 is the minimum
charge whether you send 1 card or 155 cards.
Please pay by check {(or money order) and write
your call sign on the check. Do not send cash.

4) Include only the cards, address label and
check in the package. Wrap the package securely
and address it to the ARRL Outgoing QSL
Service, 225 Main St, Newington, CT 06111.

5) Family members may also use the service
by enclosing their QSLs with those of the
primary member. Include the appropriate fee
with each individual’s cards and indicate *“family
membership.”

6) Blind members who do not receive QST
need only include the appropriate fee along with
a note indicating that the cards are from a blind
member,

7) ARRL affiliated-club stations may use the
service when submiiting club QSLs by indicating

the club name. Club secretaries should check
affitiation papers to ensure that affiliation is
current. In addition to sending club station QSLs
through this service, affiliated clubs may also
“pool’ their members’ individual QSL cards to

¢ffect an even greater savings. Each club member
using this service must also be a League member.
Cards should be sorted *‘en masse” by prefiz,
and a QST label enclosed for each ARRL
member sending cards,

Countries Not Served

AS Bhutan KHS Palmyra and

A6  United Arab Jarvis Is
Emirates KH7 Kure Is

A7 Qatar KHY Wake Is

BV  Taiwan KP1  Navassa Is

€9  Mozambique KPS Desecheo Is

D6 Comoros Bs North Korea

BT  Ethiopia SU  Egynpt

HZ  Saudi Arabia T2 Tuvalu

Js Guinea-Bissay T3 Kiribati

KC4  US bases in 5 Somalia
Antarctica T3 Cameroon

KC6 Belau TL  Central

KC6 Micronesia African Rep

KH1 Baker and TN  Congo
Howland Is TT  Chad

KH3 Johnston is TY  Benin

TZ Mali 3C Equatorial
V4 St Christopher Guinea
and Nevis 3V Tunisia
VP2E Anguiila W Vietnam
VRE Pitcaim 3X  Guinea
Island 4W  North Yemen
XT  Burkina Faso SA  Libya
XU  Kampuchea 5H  ‘Tanzania
X*W  Laos SR
XX Macao 5U  Niger
XZ  Burma 5% Uganda
YA Afghanistan 70 South Yemen
ZA  Albania 7Q Malawi
ZDT 5t Helena 8Q  Maldives
ZD9 ‘Tristan da 9G  Ghara
Cunha 9N  Nepal
ZK2 Niue ol Burundi
ZK3 Tokelau BT
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Club Spectrum

Conducted By Lee Hayford, AH2W
Club Program Manager, ARRL

The Club Challenge Continues. ..

Snow flurries usually blanket the
Connecticut landscape in December, but
this year I didn’t even notice because 50
many active clubs snowed me under with
Club Challenge for the ’'8&0s League
membership applications.

it took & great effort by each of the
winning clubs in the 1986 competition.
Every club is an ultimate winner in this
competition, however, as the ARRL gives
a $5 rebate for every new League member-
ship garnered through your club.

Approximately 25% of all ARRL-af-
filiated clubs participated in the 1986 Club
Challenge for the *80s. If your club hasn’t
participated in the past, 1987 could be the
year that results in a new HF transceiver
for your club station! A list of all the rules
for the 1987 Club Challenge has been
mailed to all actively affiliated clubs.

Congratulations to- the following top
scorers in the 1986 Club Challenge:

Large Clubs (Over 75 Members)

New
Club Name Members Section
1) West Coast ARC 69 ORG
2y PHD ARA, Inc 30 MO
3) Santa Clara
County ARA 18 SCV

Medium Clubs (26-75 Members)

1) Edmond ARS 30 OK
2) RCA ARC 35 SNJI
3) North Seattle

ARC 15 WA

Small Clubs (25 or Fewer Members)
) Georgia Tech

Radio Club 40
2) Frontier ARS 20
3) Bight clubs tied 3

Each first-place club will receive a new
HF transceiver from a major manu-
facturer. Second-place prizes are yet to be
determined for the 1986 competition,G¥s)

GA
NV

(courtesy Pauwl Porazinski and Rick Pinchera)

Renewing §$5Cs

. The folfowing renewmg Special Servica Clubs are listed alphabetically by name, city,
.s’(ate and. nuenber ot club members:

CARC of Augusta, W4DV, Augusta, GA (31); Arrow Communications Assn, Ann Arbor,
M) (745); Bill Gremillion Memorial RC, Newnan, GA (61); Birmingham ARG,
-Birmingham, AL (437); Central Kansas ARC, Salina, KS (70% Chautauqua County
Athateur FM Assn, Jamestown, NY (72); Cubs ARS of Sedro Woolley High Schoal,
Sedro Woolley, WA (38); El Paso ARC, E! Paso, TX (177); Foothills ARC, Inc,
“Jeannette, PA (63); Fort Wayne BC, Inc, WSTE, Fort Wayne, IN (182); Great South
“Bay ARC, Babylon, NY (81); Greater Cincinnati ARC, Cincinnati, OH (550): Greater
-Fairtield ARA, Weston, CT (118); Greater Toledo ARC, Inc, Toledo, OH (57), Hampden
County Radio Assn, Inc, W Springfleld, MA (203); Hattiesburg ARC, Inc, Hattiesburg,
W3 (45); Knickerbocker ARC, Port Washington, NY (18}, L'Anse Creuse ARG, Utica,
ML (174); Larkfield ARC, Commack, NY (230); Long Island Mobile ARG, Inc, Long
-Island, NY {571); Lower Columbia ARA, inc, Longview, WA (53); Metropolitan ARC,
“N Lsulg Rock, AR (51}, Mid-Atlantic ARG, Villanova, PA (117); Monroe County ~
“Communications Assh, Monroe, Mt {40}, Motor City RC, Wyandotte, MI (97); Murgas
-ARC, Wilkes-Batre, PA (102); Nashua Arez RC, Nashua, NH (226): Newport County
-RC, Newport, Rl {(49); Ogden ARC, Ogden, UT (51); Paul Bunyan Wireless Assn,
“Peaquot Lakes, MN (23); Pilot Khob ARG, Leavenworth, KS {38); Platinum Coast ARS,
- Melbourne Beach, FL (220) Portage ARG, tnc, Mantua, OH (85); Radlo Central ARG, .
~Calina, OH (31); Rockford ARA, Ruckford, I {102} Shelby County AFIC Alabaster, AL
“(45); Silver Springs RC Inc, Ceala, FL (198); Steei City ARC, Inc, Carnegie, PA (132);
i Tu-Boro RC, Flushing, NY (33); Two Fhvers ARC, Inc, W Mifflin, PA (59); Triple States

Virginia Beach ARC, Virginia Beach, VA (179); Wabash Valley ARA, Inc, WOUUU,
Terre Haute, IN (90); Wantagh ARC, Wantagh, NY (51}, Wheaton Community Hadio
“Amateurs, Wheaton, IL (194). -

New SSCs

The following new Special Service Clubs are listed alphabetically by name, city,

15T

-state and number of club members:

ARC ot El Cajon, El Cajon, CA (150); Anoka County RC & Emery Services Int, Blaln
~-MN (75); Big Island ARC, Hilo, Hi (84); Brazosport ARC, Lake Jackson, TX (61); Des
“Moines Radio Amateur Assn, Des Molngs, 1A (195); Evergreen Amateur Radio
- Bervices, Port Ludlow, WA (85); Fort Venango Mike & Key Club, Cranberry, PA (66);

-Frontler ARS, Las Vagas, NV {8); Fulton ARG, Oswégo, NY {49); Lake County ARA,

* Painesville, OH (115}; Miami County ARC, Peru, IN (14); Michiana ARC, South Bend,
N {109) Montgomery ARC, Ing, Montgomery. AL (112} Northwest Arkansas ARG,
Prairie Grove, AR (180); Pacific Radio Amateur Transmitting.Society, Kane'Ohe, HI
{13); Palomar ARC, Vista, CA (321); Raleigh ARS, Inc, Raleigh, NC (126); Sierra

. Foothills ARC, Auburn, GA (103); Tippecanoe ARA, inc, Lafayette, IN (32); Woodbridge

- Wireless, In¢, Woodbridgse, VA (131); Worthington ARC, Worthington, MN (28),
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Strays

QST congratalates. . .

i.] the following radio amateurs on 60 vears as
ARRL members;
o G B, Mertz, W3LI, of Philadelphia,
Pennsylvania
« Myron Hexter, WOFKC, of Highland Park,
[llinois

Il Bo Bo Pike, WBHV, of Independence,
Missouri, on being installed into the Square
Dance Callers Hall of Fame.




Making Waves

Conducted By Scott Springate, N7DDM
2095 Broadview, Eugsne, OR 97405

Youth Forum ’86

The 1986 ARRL National Convention, which
took place in San Diego this past September,
atiracted a larger number of young people
than usual. The reason? A new forum, with
a format different from any other, was added
1o the schedule of events. The new forum was
one designed just for young people.
Attendance was estimated to be more than
200 kids, some having received their licenses,
but most not. This fact made no difference,
however, as the program was aimed at afl
voung people whether or not they had been
licensed. The convention personnel came up
with a great idea to make sure young people
would have the opportunity to attend, They
distributed 600 tickets to area teachers, good
for free admission to the forum and con-
vention,

The moderator for the forum was Dr
Anthony “‘Tony" England, WEORE, who
was on Spacelab 2 and the SAREX
Challenger Shuttle mission. Dr England
introduced the panelists, led the discussions
and contributed his own experiences in
Amateur Radio.

One of the panelists was Gordon West,
WBENOA, Mr West is the 1985 Herb S. Brier
Instructor of the Year. It is a well-deserved
award, as through his school he has licensed
over 4000 people. He did what he does best:
convince people that ham radio is not only
educational, but fun,

Harold Price, NK6K, spoke on the
widening applications for computers with
emphasis on Amatewr Radio uses. As he
pointed out, not only do we use computers
for packet operation, but computers often
control our rigs and repeaters as well. This
is something we take for granted, but would
not have been considered possible 10 years
ago.

Jerry Boyd, KG6LF, Chief of Police for
Coronado, spoke on his main interest: public
service, His stories of how Amateur Radio has
saved the day in both natural and man-made
disasters held the audience’s attention—not
an easy thing to do with a group of youngsters
Eho had already been sitting for about an

our.

This column conductor was asked to speak
{o the group because I am about the age the
forum was trying to target, and I am an active

Dr Tony England, WOORE, addresses a
question posed by a forum participant.

The Youth Forum audience reflects the interest that Amateur Radio can generate.

Bob Zakoski, WABMTF, Convention Youth
Activities Diractor, chats with Mary Duffield,
WAGSKFA, a Santa Cruz teacher noted for
her work in promoting international com-
munication and cooperation among youth,

amateur. I detailed my ideas for generating
more interest in Amateur Radio among
youth. More one-to-one contact is needed.
This is what brings people into the hobby and
keeps them interested. Dr England took the
floor after all the panelists had finished and
wrapped up the speaking portion of the
meeting.

The audience then split into two groups.
One group weat to the Tiki Hut, where radio
systems of all types were arranged and
operating. This offered great hands-on
experience to the kids, who got to fiddle with
all the knobs and dials while asking questions
of the operators there.

The other group remained in the con-
vention hall, and a question-and-answer
session was opened. At first, a majority of
the questions were for Dr England, regarding
his experiences in space. But as the discussion
comtinued, it gradually shifted back to ham
radio, giving the other panelists a chance to
share more information.

Once both groups had visited the Tiki Hut
and participated in the question-and-answer
sessions, there was a break in the program,
which gave people a chance to stretch. Many
of the participants took this chance to get Dr
England’s autograph or picture.

The Forum had been scheduled to run three
hours; all the interest caused it to run over-
time. Both Bob Zakoski, WA6MTF, Director
of Youth Activities for the convention, and
Walt Hicks, W6UZL, Convention Chairman,
deserve credit for the great job they did on
planning and organizing the Youth Forum.

{ taped the speeches and some of the
discussion at the Youth Forum. If you would
like a copy, just send me a blank tape and
50 cents to cover postage and handling. 587
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Canadian NewsFronts

Conducted By Harry MacLean, VE3GRO
500 Riverside Dr, London, ON N6H 2R7
Tel 519-473-1668

CRAL Officers and Directors
President: Thomas B. J. Atkins, VE3CDM

VE3GRO
Traasurer: Willlam Loucks, VESAR

Vice President and Secrelary: Harry MacLean,

Honorary Vice Fresident: Noel B. Eaton, VE3CJ

Directors: Ron Hesler, VE18H
Claude Brunet, VE2ZZ
Raymond W. Perrin, VE3FN
William A. Gillespie, VEGABC
David Fancy, VETEWI

Counsel; B. Robert Benson, QC, VE2VW
Montreal, PG H3A 2A5

Bringing People Together. ..

Roy Parrett, VETTG, never thought he'd end
up as a marriage broker or a family-finder,
but be did. Roy is an electronics instructor
at LPC, Lester Pearson College, in Victoria,
British Columbia. LPC specializes in bringing
together students and teachers from all over
the world. {ts goal is international
understanding. And for the past seven years,
Rov has been helping to achieve that goal by
sharing his enthusiasm for Amateur Radio.

It was that enthusiasm, instilled by Roy
through his Amateur Radio classes, that led
to the marriage of two LPC graduates, Nina
Pejnovich of Lima, Peru, and Juan Carlos
Martines of Caracas, Venezuela. Juan
returned to Venezuela in 1983, and Nina to
Peru in 1984, but the courtship, started in
Roy’s classes, continued over the air. Soon,
Nina and Juan were visiting each other in
their respective countries. When they became
engaged, Roy was among the first to be
notified and to receive a picture.

Another student, Ximena van Gelder, had
come from Ecuador. She had never met her
father, but had reason to believe that he lived
in New Jersey or New York state. Using the
college station, VETLPC, she began asking
American amateurs to look in phone books
for her father’s name. Her father was finally
located in Syracuse, New York. The first
thing she did after graduation was visit him.
Now, working on a medical degree in
Ecuador, Ximena has a happy relationship
with a father she never knew.

Ximena van Gelder (centre, foreground)
found a father she had never known
through Lester Pearson College Club
station VE3LPC. Also shown (I-r) are
Marcela Garcia, of Colombia; Juliette
Warren, CBADG, at the mike; Marco
Perkovic, OA4BIK; club sponsor Roy
Parrett, VE7TG: Bert King, VE7BIK;
and Al Wilson, VETAXW, (VE7TG photo}
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Says Roy, “*This is the sort of spin-off that
makes voluntecr work in Amateur Radio very
special.”

THIRD-PARTY-TRAFFIC AGREEMENTS

[] The folfowing countries have concluded third-
party-traffic agreements with Canada: Antigua
and Barbuda, Australia, Bolivia, Chile,
Colombia, Costa Rica, Dominica, Dominican
Republic, El Salvador, Grenada, Guatemala,
Haiti, Honduras, lsrael, Jamaica, Mexico,
Micaragua, Paragnay, Peru, Trinidad and
Tobago, United Kingdom, United States,
Uruguay and Venezuela. Note that the United
Kingdom agreement applies to certain special-
event stations only.

CRRL NEWS

[J CRRL Awards manager Garry Hammond,
VE3XN, has aiso been appointed CARF Awards
Manager. Garry now is checkpoint for TARUs
Worked All Continents Awards, ARRL’s
Worked All States Awards, CARF's
Canadawards, CRRL’s Worked All QST
Awards, and more. Got a question about
awards? Contact Carry at § McLaren Ave,
Listowel, ON N4W 3K1,

[1 Last fall, Dick Reiber, VE3IBV, organized
a “QST QSO Party.” The idea was to get all
of CRRL’s key bulletin stations, those with
“QST” call signs, on the air at once, to give
amateurs a chance fo make contacts for the
Warked All QST Award. In spite of little
publicity, it was a success and it’s going to be
done again. Listen for “‘QST" stations operating
CW April 4 and 5 on the bottom 50 kHz of
the following bands at the times indicated:

20 m—1700 UTC, 15 m—I1800 UTC,
10 m—I1900 UTC, 40 m—2000 UTC and
80 m—2100 UTC, Listen for “QST*’ stations
operating phone on April 11 and 12 on the
following frequencies at the times indicatad:
14.11-14,15 MHz—1700 UTC, 14.2 MHz
up—1800 UTC, 21.25 MHz up—1900 UTC,
284 MHz up—2000 UTC and 3.76 MHz
up—2100 UTC,

{71 There’s a new **QST’’ station on the air. VY1
Incoming QSL Bureau Manager Bill
Champagne, VYIAU, has become trustee of
VYIQST. Thanks, Billl

NOTES FROM ALL OVER

3 At press time, the law firm that was working
on the Jack Ravenscroft case was still waiting
for the transcript of Jack's trial, The transcript
is neaded to prepare an appeal. Meanwhile, the
Jack Ravenscroft Susceptibility Fund has been
audited. As of 1986 September 30, cash receipts
consisting of donations, exchange on foreign
currency and interest totaled $62,330.96. Cash
disbursements consisting of legal fees, office
supplies and bank service charges totaled
$24,683.59. Excess of receipts over
disbursemments—and the amount on hand to
finance the appeal—was $37,647.37.

Sulte 1600, 2020 University Ave

CRRAL Headquarters Office: Box 7008, Station E
Lotidon, ON N5Y 4J9, Tel 518-225-2188

Generat Manager: Raymond Staines, VE3ZJ

GRRL Outgoing QSL Bureau: Box 113, Rothesay,
NB EOG 2W0

Bureau Manager: Donald Welling, VE1WF

[JAs a result of work by CRRL Ontario
Director Ray Perrin, a resolution by the City of
Nepean, asking the Association of Municipalities
of Ontario and the Federation of Canadian
Municipalities to petition DOC to give
municipalities some clear regulatory control over
the size and placement of antennas, specifically
excludes antennas that form part of federally
licensed installations. That means amateur
instatlations.

[ RABC, the Radio Advisory Board of
Canada, will hold a special conference, Spectrum
20720: A Symposium on Spectrum Usage:
Future Directions in Canada, in Montreal on
May 12-13, CRRL and CARF will represent
radio amateurs.,

i) CRRL and CARF will jointly sponsor the
next National Amateur Radio Symposium, to be
held in Saskatoon later this vear, in conjunction
with the Saskatchewan Hamfest.

{1 Calgary will be hosting the 1988 Qlympic
Winter Games. Prior to those games, an Olympic
Torch Relay will pass through communities in
every part of Canada. Radio amateurs are
needed to provide communications support. Can
you help? Contact Don Cole, VEOEY, 923
Whitehall Way NE, Calgary, AB T1Y 331,
tel 403-280-4177. GEF ]

Washington Mailbox

{continued from page 69)

he is probably not interested in knowing the
technical cause of the interference; he simply
wants the interference stopped. Many people
are confused by the distinction between
Amateur Radio and CB. Once you explain to
your neighbor what Amateur Radio is, he
may be more understanding, The FCC
recognizes the cooperation amateurs give in
resolving KF1 cases,

RFI problems can be solved; the keys are
information, cooperation and getion. The
ultimate solution is the incorporation of the
required RF immunity during the initial
design by the manufacturers and their meeting
the voluntary standards. Although the FCC
has the authority to mandate standards, it has
decided to try the voluntary route first. The
Blectronic Industries Association has an
ongoing program with its member manu-
facturers toward this goal.

[Note: Questions in this column are typical of
those asked of the FCC and other agencies.
Questions and answers that appear are prepared
b;éAHHL staff and have been reviewad by the
FCCs Figld Operations Buraau for agreement with
current FCC interpratations and policy.] us]



FM/RPT

Conducted By Stan Horzepa, WA1LOU
75 Kreger Dr, Wolcott, CT 06716
CompuServe ID no. 70645247

The Dreaded CTCSS and You!

RCA calls it “*Quiet Channel”” (QC). GE calls
it **Channel Guard”’ (CG). Motorola calls it
“Private Line™ (PL). Whatever it is called,
it is essentially a form of Continuous Tone
Coded Squelch System (CTCSS), ‘‘any one
of 37 standard tones established by the EIA
that range from 67.0 to 250.3 Hz. This group
is generally referred to as the subaudible tone
group—subaudible because the tones are set
at a very low deviation (usually around
500 Hz in a 5-kHz system) and because the
corresponding receiver generally has a high-
pass filter installed in the audio chain to
prevent the tone from reaching the speaker.™!

Commercial two-way radio has used
CTCSS successfully as a means of protecting
and expanding the use of cominercial FM
repeaters for many vears, On the other hand,
Amateur Radio has not taken full advantage
of CTCSS to solve its FM repeater inter-
ference problems, With more and more
repeaters going on the air every day, new
interference problems arise, so it is time that
amateur repeater operators consider using
CTCSS to eliminate interference.

ochanne]l Repeater Problems

Two repeaters on the same frequency with
overlapping coverage cause a variety of
problems for their users. A common problem
is that a user of one repeater may transmit
through both repeaters at the same time when

M. Wilson, ¢d, The 1987 ARRL Handbook
{Newington: ARRL, 1986), p 14-16.

he intends to transmit through one repeater
only, thus, interfering with the users of the
repeater ke is not intending to use.

Another problem occurs when a user of one
repeater receives both repeaters at  his
operating location when he wishes to receive
onty one repeater. When both repeaters are
transmitting simultaneously, the stronger re-
peater will *“capture’’ the weaker repeater.
Assuming the user wishes to receive the
stronger repeater, there is no interference
problem because the stronger repeater will be
received loud and clear over the weaker
repeater. However, if the user wishes to
receive the weaker repeater, the stronger
repeater will interfere with his wishes.

A related problem occurs when a user
receives both repeaters at his operating
location and does not wish to listen to the
activity on the other repealer. Whenever
““his’* repeater is off the air, he must listen
to the chatter on the other machine unless his
receiver’s squelch shuts up the problem.

CTCSS to the Rescue

CTCSS may be applied in different ways
to eliminate all of these problems. Total
CTCSS control ocours when the repeater
receiver requires a continuous tone encoded
signal to activate the repeater transmitter. The
repeater transmitter in turn regenerates both
the receiver audio and the CTCSS signal to
open the squelch circuits of mobile and base
receivers within the system. Only users with
the proper CTCSS encoders and decoders can
access and receive the repeater. As a result,

users of the other repeater on the same fre-
quency cannot transmit through this repeater
and users of this repeater cannot receive the
other system at any time.

Partial CTCSS control occurs when the
repeater receiver requires CTCSS, but the
subaudible tone is not retransmitted. This
repeater is still protected from users that are
outside the major coverage area, but does not
help users trying to listen to only one repeater
at one time.

Anti-CTCSS Control occurs when the users
of the other system are using CTCSS and the
receiver of the local repeater is also equipped
with a CTCSS decoder. This decoder detects
the CTCSS user, but does not allow him to
be transmitted by the repeater, Transtissions
by users within the intended system are
repeated as normal without the need for
CTCSS,

CTCSS Opens Repeaters

Uinfortunately, many people have the mis-
conception that CTCSS makes their system
a “‘closed’’ repeater. This is not true, Using
CTCSS, the technical committees of respec-
tive repeater groups can open cochannel
repeaters on a noninterference basis.

Subaudible tone encoding systems can be
a realistic method for reducing cochannel
interference. Although not the be-all and
end-all sofution, when used with antenna
pattern adjustments and user education,
CTCSS can help.—fvan Dahkli, WB6TIA,
Jrom the newsletter of the Northern Amateur
Relay Council of California {NARC)

THE PACKET RACKET

I am writing one week after Christmas, and you
know what that means? By now, some of the
local hams have finally hooked up their brand-
new TNCs, figured out the commands and are
sending packets on 145.01 MHz. Most likely,
their packets are directed at WIAW-4 or one of
the other dozen local packet bulletin board
systems (PBBS) and they are downloading the
PBBS operating procedures or an antiquated
(new vesterday, out-of-daie today) digital
repeater map. At the same time, some of the
other newcomers are trying to exchange packets
with other newcomers across town. However,
not tuch information is heing transferred
because everyone is trying to do everything on
the same frequency, which results in packet
collisions, which result in packet refransmissions,
which results in new TNCs gathering closet dust
within 2 week or two.

The packet racket is on 145.01 MHz, but some
folks are finally trying to do something about
it. Various frequency coordinators are trving to
come to grips with the problem and have recom-
mended that certain frequencies be set aside for
certain packet-radio applications. PBBS, digital
repeater and local user-to-user applications all
have their own recommended frequencies.

If vour coordinator has made such recom-
mendations, it will be beneficial to all if you
follow the recommendations. On the other hand,
if your coordinator has not made such recom-
mendations, it is time to get in touch with your

eourdinator and find out what the coordinator
plans to do about the probiem. If he has no plans
or lacks the knowledge to deal with the problem,
perbaps you can lend a hand and, if you are
lucky enough, vou may find yourself as a
member of the Frequency coordinator’s packet
radio subcommittee. Either way, vour co-
aperation is essential to the continued health of
amateur packet radio.

REPEATER LOG
According to November 1986 reports raceived,

repeaters were involved in the following public-
service events: 303 vehicular emergencies, 39
public-safety events, 25 medical emergencies,
15 drills/alerts, 7 fire emergencies, 3 criminal
activities, 3 power failures, 3 search-and-rescue
events and 3 weather emergencies,

The following repeaters were involved
{tollowed by the number of events):
WAIDGW 27, W2VL 41, WA2ZZIWP 35,

N4AGN 3, WA4BVW 32, WAGBJY 35,
WD6DIH 11, KAGEEK 52, W6FNO 213,

K8DDG 8, WHBLEK 4. i
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How About Used Gear for
80- and 40-Meter CW?

{continued from page 50)

as actually seeing the equipment working,
but it’s better than making no checks at all.
If the innards of the equipment look clean,
the rig has probably been well cared for.

Usually, though, 1 just ask if the rig is
okay. [f the seller says *“‘ves,”” and the price
is right, 1 buy. I’ve hardly ever been stung,
Hams tend to be honest, and when they
know the equipment is for a beginner they
are really helpful. I've even heard sellers
g0 out of their way to tefl a Novice that
another piece of gear would be more

suitable for a beginner! Still, caveat

emptor.

Parting Shots

Be sure to ask your seller about the
instruction manual for any equipment you
buy. If the manual isn’t available, this can
be a bargaining point you can use to lower
the price a bit. Manuals for many makes
of older equipment are available for around
$7 1o $10 by mail (see the accompanying
sidebar, **Where to Find Out More About
UJsed Gear™).

Before you leave the hamfest, you may
be able to pick up additional necessary
supplies. These include wire for vour
antenna and feed line; insulators; ground

rods; plugs and connectors; spare tubes; an
antenna relay; a low-pass filter; and older
editions of The ARRL Handbook and
other radio publications. Poke around and
have fun!

Don’t Jet the cost of new equipment scare
you off the air. Your local hamfest may be
just the place to find all the equipment you
need to have a lot of fun on the 80- and
40-meter Novice bands. See you there!

When Larry Lisle, KOKZT, isn't scouring
hamfests for equipment bargains, he feaches
5th grade science at 5t Rita Schoof in Rockjord,
Hlinais. For a look at Larry’s success story on
turning out Novices who are furned on to
Amatenr Radio, see “*Ham Radio—A (lass Act
in School,” Jan 1986 QST.

Strays -~y

WI1AW Schedule

¥ would like to get in touch with. ..

{1 Alaska hams interested in contacting Oregon
via VHF over-water tropo duct experiments.
David Palmrose, NY7C, 9200 5W 91st 8-L.,
Portland, OR 97223.

il anyone with a manual for Linear Systems
(Sideband Engineers) LST 275, commercial
%B34. Darryl Dippel, WASAAQ, Box 335,
La Grange, TX 78945,

1 anyone with information on the activity or
past membership of the Sabana Seca ARC,
KP4USN (ex-KP4BFF, ex-KP4UH). Donald
Munson, KB4RAC, Hox 921, Naval Base,
Sabana Seca, PR 00749,

] hams who are also Texas Exes, and have
experience with school clubs and advice on
fund-raising techniques, public service and other
activities. Curt Black, WRSI, President Univ of
Texas ARC, Texas Union Box 170, Austin, TX
78713.

[ operators in HF direction finding, US Coast
CGuard, 1945-1946, at Poyners Hill, NC, Cape
May, NJ, Glvnco, GA and Pensacola, FL. Ted
Phelps, W8TP, 6289 Olde Orchard Dr,
Columbus, OH 43213.

October 26, 1986—April 5, 1987

MTWThFSSn = Days of Week

Dy = Daily

W1AW code practice and bulletin transmissions are sent on the following schedule:

UTC Slow Code Practice
Fast Cade Practice
CW Bulletins
Teleprinter Bulletins
Yoice Bulleting
Slow Code Practice
Fast Code Practice
CW Bulletins
Teleprinter Buligtins
Voice Bulletins

Slow Cade Practice
Fast Code Practice
CW Bulletins
Teleprinter Bulletins
Voice Bulleting

Slow Code Practice
Fast Code Practice
CW Bulleting
Teleprinter Bulletins
Voice Bullgtins
Slow Code Practice
Fast Code Practice
CW Bulleting
Teleprinter Bulletins
Voice Bulletins

Dy: 0230, 0530
EST

MST

P8T

MWF; 0300, 1400; TThS: 0000; TThSSn: 2100; 8n: 0300
MWE: D00, 2100; TTh: 0300, 1400; S: 0300: Sn: 0000
Dy: 0100, 0400, 2200; MTWTHF; 1500

Dy: 0200, 0500, 2300; MTWThF: 1600

MWF: 9 AM, T 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: 9:30 PM, 12:30 AM

MWF: 8 AM, 6 PM; TThSSn: 3 PM, 9 PM
MWF: 3 PM, 8 PM; TTh: 8 AM; TThSSn: & PM
Dy: 4 PM, 7 PM, 10 PM; MTWThF; 9 AM

Dy: 5 PM, 8 PM, 11 PM; MTWThF: 10 AM

Dy: 8:30 PM, 11:30 PM

MWF: 7 AM, § PM; TThSSn: 2 PM, 8 PM
MWF: 2 PM, 8 PM; TTh: 7 AM; TThSSn: 5 PM
Dy: 3 PM, & PM, 9 PM; MTWThF: 8 AM

Dy: 4 PM, 7 PM, 10 PM; MTWThF: 9 AM

Dy: 7:30 PM, 10:30 PM

MWF: 6 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, 9 PM; MTWThF: 8 AM

Dy: 630 PM, 9:30 PM

Code practice, Qualifying Run and CW bulletin frequencies: 1.818, 3.58, 7,08, 14.07, 21.08, 26.08, 50.08,

147.555 MHz,

Teleprintar bulletin frequencies: 3.625, 7.095, 14.095, 21.095, 28.095, 147.555 MHz,

Voica bulletin frequencies: 1.89, 3.98, 7.29, 14,29, 21.39, 28.59, 50.19, 147.555 MHz.

On Monday, Wednesday and Friday, 1400 through 2200 UTC, transmissions are beamed to Europe
on 14, 21 and 28 MHz; on Wednesday at 2300 UTC they are beamed south.

Slow code practice is at 5, 7%, 10, 13 and 15 WPM,

MONTH IN...

. Reéults, Messiest
Shack Photo Contest

= Profile: Roy Neal,
K&DUE
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Fast codae practice is at A5, 30, 25, 20, 15, 13 and 10 WPM.

Code practice texts are from QST, and the source of each practice is given at the beginning of each practice
and at the beginning of alternate spoeds. For exampla, “Text is from July 1986 QST, pages 9 and 84,”
indicates that the main text is from the article on page 9 and the mixed number/ietter groups at the end of
each speed are from the contest scores on page B4.

On Fridays, UTC, a DX bullatin replaces the regular bullstin transmissions.

On Wadnesdays at 2330 UTC, an IARU Region 2 bullatin in Enghsh and Spanish on 45.45-baud Baudot is sent
on the regular teleprinter fraquencies, heamed to Central and South America. The 2300 UTC Teleprinter
Bulletin transmission is also beamed south on Wednesdays.

On Tuesdays and Saturdays at 2330 UTG, Keplerian Elements for active amateur satellites will be sent an
45.45-baud Bauciot on the regular teleprinter frequencies.

W1AW CW and voice bufleting are sent on OSCAR 10, Mode B, subject 10 reactivation of the transpondsr.
Laok for CW on 145.840 MHz and S5SB on 145,962 MHz.

Teleprinter bulletins are 45,45-baud Baudot, 110-baud ASCIl and 100-baud AMTOR, FEC mode. Baudot, ASCIl
and AMTCR (in that ordar) are sent during all 1600 UTC transmisslons, and 2300 UTC on ThFSn. During othar
transmission times, AMTOR is sent only as time permits.

CW bulletins are sent at 18 WPM.

WIAW is open for visitors Monday through Friday trom 8 AM to 1 AM EST and on Saturday and Sunday from
3:30 PM to 1 AM EST. It you dasire to operate W1AW, be sure o bring & copy of Eour license with you.
W1AW is available for operation by visitors between 1 and 4 PM Monday through Friday.

In & communications amergency, manitor W1AW for special bulleting as follows: voice on the hour, teleprinter
at 15 minutes past the hour, and CW on the haif hour. [0S



The New Frontier

Conducted By Bob Atkins, KA1GT
103 Division Ave, Millington, NJ 07946

Beginning on Microwaves

1 have received a few letters recently asking
advice on the “‘easiest’’ way to get started on
microwaves. This is not an easy question to
answer since the term ““microwaves’” covers
a large part of the RF spectrum. The amateur
microwave bands differ greatly in their
propagation characteristics, and equipment
ranges from all solid state to mostly
plumbing! As reported elsewhere in this
month’s column, 1296 MHz can be a real DX
band. Contacts of several-hundred miles can
he made even in the absence of an opening.
Moast 1296-MHz operation is from fixed home
stations. Commercial equipment for 1296 and
2304 MHz is available from a number of
suppliers, so getting started there is easy.

Higher in the amateur microwave
spectrum, most work at 3.4 GHz and above
is connected with portable locations. With
simple equipment, contacts are usuaily limited
to line-of-sight, which can be 100 km or more.
Under exceptional conditions, however, con-
tacts in excess of 1000 km have been made,
Of the higher microwave bands, 10 GHz is
probably easiest. There are several easy
approaches and a fair amount of com-
mercially available equipment,

The simplest 10-GHz station requires only
an RF sowrce/mixer, a modulated power
supply, a small horn anteana and a broad-
cast FM receiver, The RF source/mixer
assembly is usually a Gunn diode or a Doppler
module based on a dielectric resonance
osciltator (DRO).

DRO modules are intended for nse as
intruder atarms and are usnally pretuned to

tuned to the 10-10.5 GHz amateur band. A
DRO module contains both an RF source and
a mixer diode. In the intended application,
RF emiited from the module strikes a moving
object and is reflected back into the module.
This reflected energy will be shifted stightly
from the transmitted frequency by the
Doppler effect. It will mix with the outgoing
signal in a mixer diode to produce a difference
signal. The difference signal is in the AF range
for objects moving at normal speeds. If,
however, the module receives RF energy not
from reflections of its own output, but
from a second module tuned at a frequency
100 MHz lower, then these two signals will
mix to0 produce an output at 100 MHz. A
broadcast FM receiver can be used for
amplification and demodulation of the
100-MHz signat. The RF source can be fre-
quency modulated by varying slightly the
voltage supplied to if.

Dappler modules seem to be appearing at
flea markets more often, Mitsubishi used to
make a nice FET DRO module, but produc-
tion has now ceased. If anyone knows of a
current source of low cost modules, I would
be pleased to share that information with the
readers of this column.

A better RF source/mixer assembly is the
Gunnplexer module produced by Microwave
Associates, These modules are optimized for
communications use rather than motion
detection and contain a separate varvactor
diode for modulation. They are somewhat
more expensive than Doppler modules, but
they do perform better. Guanplexer modules

{and complete systems) are available from
Advanced Receiver Research, Box 1242,
Burlington, CT 06013, tel 203-582-9409,
Prices start at around $90,

For narrowband 10-GHz work, a recent
product of interest is the SSB Elcctronics
10-GHz to 144-MHz linear transverter.
Although more expensive than the
Gunnplexers, the transverter offers great DX
possibilities. For more information, contact
Hans Peters, VEICRU, Box 6286, Station A,
Toronto, ON MS5W 1P3, Canada, tel
416-759-5562.

Recommended reading for those interested
in starting microwave activity includes the
following books:

s VIHF/UHF Manual, published by the
RSGB and available from ARRL. This
publication covers all aspects of operation
through 24 GHz and includes information on
low-cost systems for 10 GHz.

* The Microwave Newsletter Technical
Collection, published by RSGB and available
from ARRL, It contains articles about the
bands above 1296 MHz, including con-
struction of wideband and narrowband
10-GHz systems.

* The Gunnplexer Cookbook by Bob
Richardson. Currently out of print, this book
deals with the operational aspects of 10-GHz
Gunaplexers, including circuits for modula-
tion, AFC, calibration and video
transmission,

¢ The 1987 ARRL Huandbook, You should
have this one anyway! Recent editions deal
with all aspects of microwaves, including

10.525 GHz, but they can almost always be

10-GHz REPORTS

Information is still coming in concerning
activity in the ARRL 10-GHz Cumulative
Contest, held last fall. The results of that con-
test appear elsewhere in this issue. Roger
Webb, WB4WTC, reports activity in Virginia
and North Carolina. His best contact was on
the first weekend of the contest when he
worked WB4YJC over a 189-km path from
Mount Mitchell to Hanging Rock Mountain,
NC. WB4YJC, who hiked for over an hour
to reach the summit of Hanging Rock, used
a homebuilt 10-mW polaplexer and an 18-inch
dish. WBAWTC used a 10-mW ARR
Gunnpleger and a 25-inch dish, as shown in
the accompanying photograph. Other stations
participating in the contest were WA4PGI,
KB4XK, KB4NT and WA4IVFE.

Chuck Swedblom, WAGEXYV, reports in
the San Bernardino Microwave Society
newsletter that WR6DNX is operating an
X-band beacon on 10.265 GHz from Santiago
Peak. The beacon is operational 24 hours a
day.

THANKSGIVING OPENING

Asg reported last month, there was an excellent
opening on the lower microwave bands last
Thanksgiving. Al Ward, WBSLUA, has
written with details of some of his DX con-
tacts during this opening. On Nov 28-30,

WB4WTC used this setup on Mt Mitchell,
North Carofina to work WB4Y.JC on
Hanging Roclk Mountain, 188 km away.

1986, he worked K9HMB, WBSBKC, N@IS,
WBYIO, KEWW, W2DRZ, NISO, W3QIZ,
WAJ3TTS, WB3CZG, KOSMI and KOTLM
on 1296 MHz. The best DX was WB3CZG,
at 1280 miles., During the same opening,
KDSRO also worked WB3CZG for a new US
DX record of 1286 miles. Al comments that
he now has 26 states and 80 grid squares on
1296 MHz.

10-GHz Gunnplexers.

On 2304 MHz, WB5SLUA reports working
K9HMB (Illinois) at a distance of 787 miles,
and WEYTO (Michigan) at a distance of 933
miles. This gives Al a total of 11 states and
26 grid squares on 2304 MHz. Unfortunately
for Al, KDSRO also worked W8YIO on 2304
for a new DX record, as reported last month!
Al comments that it’s tough to set new records
when the major openings are to the northeast
and his local ““‘competition”’ lives south and
southwest of his QTH!

There was also Dallas-area activity on
3456-MHz during the opening as described by
Kent Britain, WASVIB. Kent’s 3456-MHz
power amplifier was out on loan, but signals
from WT7CNK in Oklahoma City, OK were
s0 strong that he tried transmitting with just
the mixer/filier output and received a 5 x7
report on SSB at a distance of 189 miles! Kent
then added 13-dB attenuation and got a
5x2 report. The output of the mixer was
measured at 0.25 mW, and the attenuation
reduced this to about 0.012 mW for the
189-mile QS0O—almost 16,000,000 miles per
watt! At this range the free-space path loss
is 153 dB. Allowing for antenna gain and
WTCNK’s receiver sensitivity, the path loss
at that time was running about 165 to 170 dB.
Thus the tropo enhancement came within
15 dB of the free-space path loss. Some
opening! EEE]
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The World Above 50 MHz

Caonducted By Bill Tynan, W3X0

Send reports to PO Box 117, Burtonsville, MD 20866,
or call 301-384-6736 to recard late-breaking infarmation.

Updating the Terrestrial DX Records

The last time the terrestrial DX records were
carried in this column was in September (984,
Since that time, some changes have taken
place, and I have acquired a new computer
program to replace the spherical earth model
{ was using on a hand calcufator, Thanks to
WSSXD and WB5CCJ of Silicon Solutions,
Houston, Texas, I now have a program that
takes into account the true shape of the earth
and runs on my iBM-compatible computer.
Where | have heen provided with geo-
graphical coordinates, or grid references
down to the last two characters, I have recal-
culated the previously listed distances using
the new program.

While several individuals and organizations
regularly compile records for specific areas
of the world, such as North America, Europe
or Australia, as well as maintain separate
listings for each propagation mode, it has
always been the custom of this column, as
originally established by WIHDQ, to list
world records without regard to the propa-
gation mode. The premium on QST space, as
well as the difficulty of obtaining all the
needed information, dictates that this custom
be continued.

As the title of the accompanying table
states, and as has always been this column’'s
policy, the records listed are for terrestrial
propagation. Thus, EME contacts, as
deserving as they may be, are not counted.
Particularly deserving are those that stretch
nearly halfway around the world, thus re-
quiring horizon shots and affording very little
common moon time., The distances listed are
calculated based on the closest distance
between the two stations, as determined by
their geographical coordinates or grid locators
without regard to the distance actually
covered by the signals in getting from the one
station to the other. This approach heads off
arguments such as “‘our contact was long
path,” *“bent path*’ or ““mountain bounce,”
etc.

I believe that the distance calculations,
using the new compuier program, are
accurate—their accuracy depending mainly
on the precision of the coordinates or grid
locators provided to me. As far as 1 can deter-
mine, the records listed are up to date; but,
as always, | am open to comments and cor-
rections if errors have been made or if
someone has information regarding new
records. | am especially indebted to W1JR for
his help in providing information on several
recent records.

The preliminaries out of the way, now to
the current records.

No new world records are known to this
conductor for 6 meters, 2 meters, 1 ¥ meters
ot 70 cm since those published in September
1984. The small differences from the distances
listed at that time are, as stated above, due
to recalculation with the new computer
program.

For our new 33-cm band, W1JR informs
me of a Christmas Eve contact between
W2PGC FN@2or and K3SIW/9 EN52wa,
which certainly appears to represent a record.
This occurred during a major tropo opening
over much of the eastern half of the country,
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Terrestrial World DX Records

Band Call Signs
6 m {50 MHz) JHBHTP/6 and PYSBAB/S
2 m {144 MHz) MEAT and ZS3B

1% m (220 MHz)
70 em {420 MHz)
33 cm (902 MHZ)
23 cm {1240 MHz)
13 em (2300 MHz)
9 cm (3.4 GHz)

5 em (5.7 GHz)

3 cm (10 GHz)
1.24 cm (24 GHz)

KP4EQR and LU7DJZ
KHEIAA/KHS and KDSR
W2PGC and K35IW/9
WBENMT and KHEHME
VKBWGE and VKSQR
VK50R and VKEWG
G3ZEZ and SMEHYG
[BSNY/EAS and 18YLI/IED
[4BER/S, [4CHY/6 and
1380Y/3, IW3EHQ/2

63 mm (47 GHz) HBYAMH and HBIMIN

Digtance Date

12,413.7 mi (19,977.9 km) Mar 11, 1982
4882.9 mi (7858.2 km} Mar 31, 1879
3677 mi (5917 km) Mar 9, 1983
2554 mi (4111.2 km) Jul 28, 1980
480.8 mi (773.7 km) Dac 24, 1986
2532.5 mi (4075.7 km) Aug 13, 1988
1170 mi (1883 km}) Jan 17, 1978
1171 mi (1884.6 km) Jan 25, 1988
610.3 mi (982.2 km) Jul 12, 1983
1031.5 mi (1660 km) Jul 8, 1983
179.6 mi {289 km) Apr 25, 1984
33 mi (53 km) Jun 11, 1884

The layout at KC5GB and KH2BH Spring,
Texas. John and Cathy are active on all
bands from 160 m through 70 cm, with
1% m as their latest project. For those
wanting skeds for the state or grid (EL 29),
call 713-376-16186.

reported later in this column, Especially since
activity on 33 em is just getting started, I am
particularly anxious for comments with
regard to any and all work done on this band,
especially concerning any contacts over
greater distances than that listed.

The outstanding tropo event that occurred
late in November produced new North
American overland records for the 70 cm,
23 ¢m and 13-cm bands, but no new world
records. The best 23-cm DX T know of during
the opening was between WB3CZG and two
Dallas-area stations, WBSLUA and
KDSRO—a distance of about 1,290 miles.
Since KDSRO is about 6 miles south of
WBSLUA, he gets the nod on this one.
WB3CZG also worked these and other near-
by stations on 70 cim, including WASVIB at
approximately 1320 miles. On 13 cm, contacts
between WRYIO Manchester, MI and
WBS5LUA McKinney, TX (at about 934 miles)
and KD5SRO (about 940 miles) apparently top
all previous overland work on this band any-
where in the world. Here again, KDSRO wins
by a 6-mile-long nose.

A new 23-cm record has recently been
claimed by WB6NMT and KH6HME, slightly
bettering the mark previously set by N6CA
and KH6HME,

The 13-cm world record remains where it
has been for nine years, with VK6WG and
VK3QR for their overwater work across the
Cireat Australian Bight.

According to information received from

SM3AGM, the keeper of the Region |
records, the 9-cm record previously reported
as held by two New Zealand stations was
eclipsed in July 1983 by G3LQR and
SM6HYG. However, W1JR informs me that
the holders of the 13-cm record, VK5QR and
YK6WG, have again demonstrated what their
part of the world is capable of producing in
the way of tropospheric propagation by
setting the current mark for this band as well.

SMSAGM aiso notes that the Region 1
5-cm record is held by SM6HYG JO58rg and
G3ZEZ JOG1ms. Since the distance, as cal-
culated by my program for their two grid
locators, is considerably in excess of the 267
miles previously listed for KSPJR and
K5FUD, I must conclude that the two
Europeans hold the current world record for
the band.

Mo changes have come to my attention for
the 3-cm (10-GHz) band, but SMSAGM’s
information lists 2 new European record for
the 1.24-cm (24-GHz) band beiween two
Italian teams and an apparent record for the

7-GHz band by a pair of Swiss. Since | have
no information pertaining to contacts on this
band in other parts of the world, I must con-
sider that this represents the world record.

ON THE BANDS

6 Meters—It’s not often that I hear from centrai
British Columbia. VE7BEE Penticton writes to
assure all of us that there is VHF activity in that
rather isolated location. Orin says that, in ad-
dition to himself, VETEKH and VETASY are
active on both 6 and 2 meters with VETEIK and
VETEHQ) joining them on the higher band. Their
club station, VETPRC, is active during the YHF
contests. Here’s a4 chance for some really rare
grid squares that might be workable during E,
Of AUrotd.

In a letter to W400, (MUPS (formesly
ZD8TC) summarizes last vear's 6-meter E,
activity in Europe, One of the points Ted makes
is the number of Continental stations prepared
to listen on & meters and reply via 28.885 MHz.
This might be a hint for some of us during the
coming season.

K6QXY writes that his big 6-meter monster
is up and producing moon echoes. The array,
designed by W6UXN, consists of four
1.75-wavelength 10-element Yagis spaced 28 by
24 feet. Bob is now actively looking for 6-meter
EME skeds. Any takers?



2 Meters—Tropospheric propagation is normally
considered a spring, summer and fall occurrence.
Usually, about the only parts of our country
where atmospheric bending occurs to any great
extent during the winter months is along the Gulf
and Pacific Coasts, So, news of a late Decem-
ber tropo session that affected a large portion
of the eastern half of the country, including the
northern Midwest to western New York, was
quite surprising indeed. One of many reporting
the event was KD9JQ northwest of Chicago in
EN52Z Chuck says that the Saturday before
Christmas brought a very respectable opening to
Kentucky, Tennessee, Arkansas and Virginia.
Worked were WD4GSM EMB6, NSHTY EN46
and KJ4GK EMT75. He picked up two new grid
squares, which, when added to the six he gained
during the big Thanksgiving opening, brings his
total to 139. KD9JQ runs home-brew equipment
producing 300 W to an 11-element beam at 42
feet.

AA4XB near Birmingham, Al reports on an
opening to Florida that began for him around
15007 December 26, Bob says that he worked
a dozen Florida stations in EL§7, EL88, EL89,
EL92 and EL98. He notes that particularly
sirong signals were heard from WAACHA,
WIHDQ/4, N4ORT, KB4QBY and
WB2GGP/4, With the latter station, he tried an
experiment reducing power to the 1-W level and
still maintained readable signals over the 450-mile
path. WD4AHZ Sarasota, FL also comments on
the same opening, noting he worked 29 stations,
including 4 new grids and 2 new states, Kentucky
and Indiana. Not bad for the last week in the
vear! Ron also upped his 70-cm state and grid
totals, adding both of the Carolinas, One station
worked on that band, N4ELN EMS80, was
running 10 W to a 2-meter Yagi.

K1FJM/4 tried the showers this year with just
75 W but, nevertheless, was able t0 complete two
of the skeds tried, KJ41Q Anderson, 5C also
reports success. During the Geminids, he
contacted WAIOUB New Hampshire, WOIP/2
porthern New York and WA3IHMK

Pennsylvania. W2RS Glen Rock, NJ is another
who has praise for the Geminids this time
around, Ray reports working W5SHUQ/4 Florida
EMS0, VEIRG FNé65, WBBECPW Michigan
EN64 and KQWUZ Missour] EM37. Ray runs
moderate power, 150 W to an FSFT. The moral
should be clear: You don't have to have super
power and a huge array to have fun and work
new states via meteors, especially during the
major showers.

WA2FXB northern New Jersey has been
trying to stretch the meteor scatter range a trifle.
Up to 1200 miles, it is quite easy to make con-
tacts, but beyond that it gets a lot tougher. in
an attempt for slightly greater DX, Sid has been
scheduling several stations in Puerto Rico during
the recent showers. While no two-way contacts
have yet been claimed, traces of signals have been
heard at each end. Keep trving, Sid.

The Higher Bands—The unseasonable tropo
toward the end of 1986, while producing many
thrills on 2 meters, was nothing short of a
bonanza for the bands farther up in the
specirum. Many reported 134-meter contacts,
and that band probably saw more activity than
it does in the VHF contests. Many new at the
band took advantage of the conditions to get a
good start on their states and a leg up on VUCC.
For example, during the big Thanksgiving
opening of 1986, WBYMSV Dunlap, IL ENS0
came up with 15 new states and 33 grids. This
was accomplished with 15 W {0 a [4-element
KLM at 50 feet. The 70-cm band experienced
what could almost be described as a frenzy
of activity, with 33 cm, 23 cm and even
13 c¢m also coming in for a considerable amount
of attention. One of the many reporting,
W2PGC near Buffalo, worked KSUR Arkansas
and WADFU Oklahoma on 70 cm, the latter
being worked also on 23 cm. As mentioned
earlier in this column, Sam apparently also set
a new 33-cm DX record by working K35IW/9
on Christmas Eve. Another active on several of
the higher bands during that memorable opening

was NO@GY Wichita, KS. On 70 cm, WORAP
Towa EN42 and KA9SPD Wisconsin EN53 went
into the log December 23-—joined the following
day by KDSRO near Dallas EM13, K9HMB
Illinois EN52, WBSBKC Michigan EN72 and
WBIWMM Illinois EN51. On 23 cm, WERAP
and K9HMB were worked for two new states,
This adds to the three states NOBY worked
during the previous month’s opening.

WA3AXV near Philadelphia comments on the
Thanksgiving opening. Ron says his area did not
get the strong signals that were present to the
north of him. Nevertheless, the conditions lasted
for longer than any he has witnessed—over 24
hours. The highlights for him were working
WOZIH in Illinois and W8YIO Michigan on
13 cm. K2UYH Trenton, NJ used the same
opening to up his 23-cm states total to 25 by
virtue of contacts with WA9WFD Wisconsin,
KOUIF Indiana and WBANXY Kentucky. In
addition, Al worked many stations on 70 c¢m,
including KSUR and K5YY Arkansas EM35. He
noted that the beam heading for them was about
10 degrees north of the direct path. The second
of these contacts was at 13112 November 28, At
1500Z, VEIUT was coming in 89+ on 70 cm,
but by 1600Z it was all over,

One who was very excited and pleased by the
Thaoksgiving-time opening was newcomer to
VHF, W8DN Celina, OH. On 70 ¢m, Mike is
running just 40 W to a 20 % 20 circular antenna
at 50 feet. The combination was plenty for the
occasion, netting him some 40 contacts from
Oklahoma to New Jersey. He said that many of
the stations he worked were running only 10 W,
but doing very well.

There are many more reports on both of these
two tremendous tropo openings. I wish 1 had
space enough to put each one in print. They are
all very useful and appreciated, whether or not
they make it into the column. 1 read them all and
use them to gain an understanding of the length
and geographical coverage of major propagation
events, such as those that took place in the last
month of 1986. Keep them coming.

70-cm Standings

For WAS holders, listings are WAS number, call, state, call areas worked and grids workad. For others, call, state, US states worked, number
of call areas worked and grids worked. Call areas are the 10 US call areas plus KH6 and KL7, plus each VE and XE call area, plus DXCC
countries not located within the continental limits of the US, Canada or Mexico. Grids are those Maidenhead designators worked since the
VUGCC Award was instituted January 1, 1983. Those not showing some indication of activity or interest within the past two years are subject
to being dsteted. They will be reinstated upon presentation, in writing, of a statement that they are still interested in being fisted in the 70-cm
Standings. It is not necessary to have worked any new states or grids in order to remain listed or be reinstated. Compiled January 9, 1987.

Deadline for the next update is July 5, 1887,

WAS Helders K20Vvs NY 16 B 13 KakAE SC 14 6 —  KEDHU  TX 14 5 44 weyov Wi & 4 13
1 WoYzs' MO — — N2WK NY i5 8 41 WBGRUA GA 14 3 28 WASDBY TX 14 4 —  Laruet MO 47 24 91
2 RUYH't  NJ 56 ~. N2BJ NY 15 6 32 KalHB VA 13 6 — NSBEO TX 12 3 5B wapw* GO 28 10 —
3 KsJL't OK 48 — W3RUE PA 30 10 56 WA4OFS FL 10 23 20 WSABH TX 11 4 3B ganas A P8 T —
4 WBSLUA* TX 41 —  walp MD 27 7 — WAMOWC FL 10 — — WSUWB TX 10 3 16 Ry MO 54 & 46
5 W5FE*T MM 28 —  WHILIK MD 24 10 50 NZ FL 9 2 —  WsNZS OK & — 50 (ALl ND 23 12 —
& WiJR*t MA 49 152 KB3QM DE 23 -- 54 KBACRY FL & 2 3 weapN* CA 43 34 — WBEDRL K5 21 6 74
7 WoRAP*T 1A 34 157 K3HZO MD 22 10 51 WD4AHZ FL g 2 3 NBAMG* CA 9 16 KS 2 5 54
8 WBOTEM® A — — 3ZZ MD 22 § 58 WD4FAB FL 9 — 25 pevn CA & 6 — Wove MN 17 6 —
9 KABY" A — — WA3FYJ PA 22 9 45 KAMCRT MS 8 2 18 eqxy CA 4 3 —  KFeM KS 16 5 60
10 WALMVI* SC 26 — AEST PA 21 7 — WBASLM GA 8 2 13 waBHXM CA 4 2 — KCBOR NE 15 8 &2

K3IUY PA 19 5 —  NAd4 GA 5 1 9 UT 38 33 WABTKS K5 16 6 50

Wax0o MD 13 5 12 weRAY/E* OK 43 35 —  wo)Ft  MT 04 25 .  WBEDGF NE 10 3 35
KIFQ" CT 44 38 166 AC3T DE 12 5 17T KbrF+ NM 38 20 —  wiHAH*  MT 20 WAJRP MO & 4 15
W2SZH* MA 29 12 79 WASDMF MD 10 5 13 \WesAFY* TX O3B 28 138 25 20 42 GhNTK MO 8 & —
KIPXE €T 25 11 —  weHuQu*t FL 35 89 —  WSUKG*T LA 20 11 —  KBWW"  OH 45 84 —  yneme |80 g 3 —
KILPS* VT 22 12 —~  WR4NXY KY 29 8 90 K5UR AR 27 9§ 126 WeDU M4 11— wepoG NE T 2 17
WIRIL MA 14 8 31 KcaEG Ky 28 8 65 KSSW OK 27 9 98 MO OH 31 10 118 NepIN  NE 4 2 7
WHGEXT MA 13 & — WA4PCS Ky 27 9§ — WEHN TX 26 8 62 WBaBKC M 30 9 73
N1AIS MA 11 — e VA 25 8 —  WSRCI MS 25 7 —  WBBPAT OH 23 ¢ — KHEHME Hl 2 2 @
KAIDHO MA 8 4 11 whaids GA = 3 KBSMR OK 21 5 71 WABMIL M 20 9 85 VEIUT NS 14 & —
KORIW* NY 28 12 —  WA4COG* AL 25 8 — WEDFU  OK 20 8 58 WBOSNR IL 34 11 77 VESLNX ON 18 6 50
W2VG Nd 27 1 7 WS4F GA 23 8 58 WASHNK* TX 18 & —  W8ZIH L3811 —  yeqMat oMB 45 43 —
K2GK NY 24 8 7 WAGQE AL 81 — - K3JRH TX 17 4 = WBeMSY IL 28 5 ©1 N
W2PGC  NY 23 10 40 WAMSBC VA 20 7 — WSSXD  TX 18 5 27 NGSF IL 20 9 51 DLIKR 4¢ 57 192
WAFGK NJ 22 9 —  Walv/a VA 19 7 —  KSWE K 15 4 35 KasM IL 16 7 16 G3SEK* 19 38 152
KOYCO NY 17 8 — WD4DGF TN 15 6 29 WASWEB TX 15 4 — KBONM Wi 9 3 — ]
*Some Contacts via EME tWorked All Continents —Information not supplied
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YL News and Views

Conducted By Joan Gibson, KG1F
RR 1, Box 1465, Waterbury, VT 05678

Floridoras Celebrate 30th Anniversary

This year’s Orlando Hamcation will be the
setting for an anniversary celebration of the
Floridora YLs. Thirty vears ago, when Fran
Foley, W4BIL, and Shirley Hill, W4WPS, met
regularly on the air to exchange news, other
YLs would pass by the frequency and join in
the routine schedules. From those meetings the
idea to form a YL association was born.
During the Orlando Hamfest, in Rock Springs
on April 28, 1957, the group met and formal-
ly became known as the Floridora YLs.

The first officers were President W4BIL,
Vice President WABWR and Secretary/
Treasurer WAGXZ. Since the first Certificate
Award Custodian, W4WPD, was selected, the
group has given out over 450 certificates.
Today, members can earn certificates by
contacting five active Floridoras on any band.
Contacts toward the certificate are not
permitted on the official net.

An early advocate of the Floridoras was
Art Benzee, WAFE, In fact, it was Art who
coined the term Floridoras, which became the
group’s official name. For that contribution,
the YLs officially adopted Art as their
*godfather.” W4FE became i Silent Key
and, in order to commemorate his support of
and interest in the Floridoras, the members
applied to the FCC to use his call in
memoriam. The request was granted on
May 1, 1966. The station’s first trustee was
K4RHL, fellowed by WB4FXQ. Today, the
memory of WA4FE lives on each Tuesday,
when the YLs gather on 3.933 at 1400Z to
exchange news and weather reports and to
conduct business, as well as to promote
fellowship among its members.

The eye-catching *‘Floridora Girl’’ became
the official emblem of the group in 19635,
thanks to the talented hand of Dorothy
Davidson, K4LFA. Her creation wasg copy-
righted, and all rights were given to the
Floridera YL Radio Club by the artist.
Today’s members display the symbol on
jewelry as well as their organization’s
stationery.

When the Floridoras gather to celebrate
their important anniversary, they will boast
a membership that currently totals 80 Yis.
During the past 29 vears, over 400 women
have applied for and been granted member-
ship in the Floridoras, Today, several of the
charter members continue their active partici-
pation in the organization, including WABWR,
WAWPD, K40EP, WAGGQ and W4KOH.
Membership is open to any licensed YL who
owns or rents property in Florida for at least
three months of the year. Floridoras are regu-
lar contributors to the YLRL Scholarship
Fund.

To commemorate the group’s 30th reunion,
the Floridoras are planning a luncheon and
annual meeting on March 14 at the Qmni
Hotel in Orlando. Featured speakers will be
WAWYR and W1YL/4, The YLs will sponsor
a booth at the Orlando Hameation that will
feature handmade crafts. Those interested in
attending the 30th anniversary celebration
may obtain more information by writing to
Thelma Bolvin, WB4AUR, 1827 Normandy
Blvd, Deltona, FL 32738.

80 O5F

WB4AUR (left) and K4UIZ work together to

make the Floridoras' 30th anniversary a
memorable reunion.

The ofticial
Floridoras
aemblem, created
by K4LFA in

Floridoras YLs' party, 1958. Back row, standing (I-r): KN4SMW, KN4UIZ, W4UF, K4RGR,
K4QO0S8, W4PIK, W4KOH, K4LEG, W4BIL. Second row {-r): W4BWR, a guest, K4RED,
K4BQl, W4ZVW, W3CUL. Front row ([-r): WAHRC, WAKZT, K4IDQ, K4PPX, K4RNS,
K40JD, a YL junior op.

EAST MEETS WEST SSB CONTEST
1800-2200Z March 21, 1987

Eligibility: All licensed women- operators
throughout the world are invited to participate.

Procedure: Call “CQ YL East” or “CQ YL
West.” Those considered East are: 1st, 2nd, 3rd,
4th, 8th and 9th call districts, VE1-3, Europe,
Africa, South America, Caribbean and Central
America {(except Mexico). Those considered West
are 5th, 6th, 7th, 10th, KL7 and KH6 call
districts, VE4-8, Asia, Oceania, Australia, New
Zealand and Mexico. 'Thase classified East may
count only those classified West, and vice
versa.

Operation: All HF bands may be used. No
crossband operation. Net contacts, repeater
contacts and contacts with OMs don’t count.
Stations may be worked and counted once on
each band.

Exchange: Station worked, RS, QSO number,
name and state/province/country. Entries in log
must also show date, time and band.

Seoring: Score one point for each different YL
worked, Western YLs may count only Eastern
YLs, and Eastern Y15 may count only Western
Yis.

A wards: Winner will receive YLRL postcards.

Logs: Please print or type logs. Do not send
a carbon copy of your log. All fogs must be
signed by the operator. No logs will be returned.
Indicate claimed score in the log. Logs must be
received by April 21, 1987 by the Vice President,
Mary Lou Brown, NM7N, 504 Channel View
Dr. Anacortes, WA 98221,

Suggested Freguencies: 80 m—3,940-3.970;
40 m—7.240-7.270; 20 m—14.280-14.310; 15 m
—21.380-21.410; 10 m—28.580-28.610. E&xJ



Hilent Reps

Administered by Nancy A. Slipski

It is with deep regret that we record the passing of these amateurs:

WAICGX, Robert C. Crispin, Braintree, MA
*WIFA, Florian O. Forcier, Poughkeepsie, NY
WI1FZW, Harry V. Dailey, Rockland, ME
KAIGIM, Phil Livingstone, Calais, ME

WIGKE, Toiva M. Jarvinen, Rockland, MA
WILAR, Albert M. Dexter, Jr, Oid Lyme, CT
KI1KON, Anthony Gallonio, Norwalk, CT
KAILMD, Richard E. Denny, Sr, East Providence, R1
WIQDJI, Arthur W, Ellis, Templeton, MA
WAILUWT, Lewis Harvey Phelps, Jr, Riverside, CT
W2BKH, Homer H. Geisenhoner, Albany, NY
W2BMEK, Arthur J. Hesse, Brentwood, NY
*W2DFK, Leonard L. Brown, Glen Head, NY
KA2FTH, Henry L. Gellner, Oradell, NJ
WB2LAT, Carson Seay, Vineland, NJ

‘WB2NCE, Robert 5. Boyd, Bloomfield, NJ
W2NRA, William Nastuk, Tenafly, NJ

KD20J, Jack Saks, Williamsville, NY

K2QHI, Michael Stefanik, Garfield, NJ
*W2UTH, Henry A. Blodgett, Victor, NY
W3FRC, William W. Dykes, West Chester, PA
K3HGX, Frank Jennings, Sellersville, PA
W3IVCN, Charles L. Cranfill, Wanchese, NC
WAVE, William J. McCarthy, Ellicott City, MD
WAIWKI, Francis J. McGolin, Ellicatt City, MD
*WABY, Charles M. Lewis, Treasure Island, FL
WAEFV, Judson Vanderhoof, Melbourne, FL
K4FAYV, Frank A. Ukockis, Clearwater, FL.
KC4LK, Larry I.. Schuster, 8r, Prestonsburg, KY
WA4LPC, Gordon N, Hughes, Elsmere, KY
KAIMWL, Jerry L. Worthington, Flatwoods, KY
K4NA, Irving L. Weston, Fort Lauderdale, FL
WANJIX, Richard P, Fulcher, Arlington, VA
WAPJH, Anson H, Coffey, Charlottesville, VA
W4APSM, Arthur M. Peterson, Seminole, FL
W48SF, Lester E. Webb, Ir, Bellevue, KY
W4SY, Paul L. McGinty, Boyaton Beach, FL
WATFB, Donald E, Morrison, Lehigh Acres, FL
WATTZ, Thomas Blaney, Atlanta, GA

K4WYT, Robert B. Folsom, Elba, AL

KD4ZE, Clifton M. Craig, Raleigh, NC

NSAPK, John Miller, Mooringsport, LA
WSCHU, Bdgar (4, Bowden, Fort Worth, TX

50 Years Ago

March 1937

["t The Ohio River didn't wait for spring this year
to produce a major flood, but amateurs once again
were teady and came to the fore to provide emer-
gency communications. Central Dvision Director
WYZN provides a preliminary report on activity
primarily in Ohio and Kentucky. Full report next
month. ¥.C.C. has ordered that 160 and 80 meters
be used anly for disaster relief communications.

{1 Separately, Communications Manager Handy
evaluates inifial reports and ponders the idea of an
“‘emergency coordinator’” appointment for each
major population area,

(1 TV is vears away, but broadcast interference and
harmonic emissions are troublesome problems,
WRABX and W3EMM separately experimented
with a Faraday shield setup between the iank and
antenna coils, and found it a general cure for such
spurious radiations,

[l George Grammer’s 75-watt exciter-transnyitter
for 80-40-20 uses bandswitching, but still has plug-in
coils %0 that a choice may be made {or a different
three-band set.

I'I The optimum combination of inductance and
capacitance in a tank circuit depends, among other
things, on plate voltage and power input, so WIQP
outlines the principles, together with easy-to-read
charts for both single-ended and push-pull
amplifiers.

[1 President Roasevelt proposes to abolish the
Federal Communications Commission and return
its functions to the Department of Commerce as in
days of yore. Congress is unlikelv to relinquish com-
munications contrel by sach action.

[l We hams can learn a lot as by-products of

W3DVA, John L. Qliver, Alamogordo, NM
*WSETM, T. M. Blackmon, Lovington, NM
WSFGF, 5. A, Worley, Uvalde, TX

WASGFE, Wallace H. Strevell, Waco, TX
KASRAQ, Doa T, Edwards, Corpus Christi, TX
N6AHC, Robert W, Schaeneman, Stockton, CA
W6BCY, John C. Hallyburton, Sr, Sunnyvale, CA
W6EBHM, Wallace R, Bowies, Oroville, CA
NSBTT, Walter E. Stafford, Redondo Beach, CA
N6CKL, Harvey Somers, Balboa, CA

KB6HKN, Vernon J, Radcliffe, Santa Rosa, CA
WEKDK, Stephen I, Folev, San Francisco, CA
WASMAE, Ronald €, Smith, Sr, San Diego, CA
WENEL, Jack M. Story, Cucamonga, CA
WGEOFL, E. Al Holgerson, Saratoga, CA
*W60O0H, Donald R. Klos, Tustin, CA
W6TQY, Newell Field, Hawthorne, CA
WOVNQ, Robert E. Russell, Encinitas, CA
WTBFQ, Albert T, LaPlante, Enumclaw, WA
WB7BYK, Lynsie M. Lewis, Mesa, AZ
WATDKP, Chet Chapman, Mossyrock, WA
KTDRG, Florentine H. Rettig, Shelton, WA
WTDZN, Irving S, Smith, Colville, WA
NTFCN, Howard 1. Compton, Soap [ake, WA
WATLBX, Fred R. Healy, Peshastin, WA
WIMBO, Rov E. Terry, Belfair, WA

KATMZL, Richard O. Willis, Satsop, WA
K7V}, Thorwald O, lorgenson, Spokane, WA
KB7ZK, Phillip D, Cathey, Elk, WA

WRCBI, Emory 5. Bancroft, Morenci, MI
WRCHJ, Acthur F, Schuelke, Hartland, MI
NSCLD, Emmett Doty, Kalamazoo, Mi
KASFGI, Norman B. McKenzie, Rochester, MI
WBGWI, Robert W, Branscomb, Meadina, OH
WRITN, James W. Ringland, Cincinpati, OH
WRIZV, Linn P. Towsley, Stanwoad, MI
WDSLRT, Edward D). Jaikins, Bloomfield Hills, Ml
WRLSC, George Jeffers, Letart, WV

WSMDN, Albert Bain, Heath, OH

WASBNNY, Albert Paetzold, Virginia Beach, VA
WEBOZX, Irving W. John, Toledo, OH

K3RAX, Thomas E. Engle, Honeoye, NY
KE3WMT, Rudy H. Eppley, St James City, FI.

hamming, particularly about geography from our
DXing. W1IPE adds to the educational aspects with
a home-built “*carth-model,”’ consisting of a small
globe and indicators which show the best propaga-
tion paths for any hour, any day of the year.

CFLAR.U. News lists major international
operating awards and their rules—Worked All
Continents, Worked British Empire and <DSM"
{German 'Transmitting-Master).

[ Expanding on his basic article in last November
(35T, cavering horizontal antenng directivity,
WIDF adds a few points on harmonic operation
and the effects of tilting.

[J A statistical analysis of our journal compared
with all other U.S. radio publications shows
undeniable leadership; e.g., ST provides more
words of reading matter than any other mag—43%
more than the nearsst competitor! It is pointed out
this results from our non-profit status, where
“protits’’ are plowed back to make it a better
journal, rather than going into owners’ pockets.

25 Years Ago

March 1962

] The Board of Directors, seeking a solution to
the problem of overcrowding at Hq., has now
approved its Housing Committee’s proposal to
move from West Hartford and construst a new
building, expressly designed for L.eague purposes,
on the seven acres surrounding WIAW in
Newington.

{.1 The editorial explores alternatives for financing:
Deplete our financia! reserves? Issue bonds? Or how
about a building fund supported by member con-
tributions?

K9AIH, Fraocis Long, Belvidere, LL

WSHDIJ, Arthur R, Hetzer, Stevens Point, Wi
WOKVE, N, Darwin Covert, Evansville, IN
KYRFJ, Jess H. Leahy, Indianapolis, IN
WORLW, Leslie K. Laird, Mount Prospect, IL
WBABVA, Orville M, Cox, Springville, [A
WODSP, Andrew G. Woolfries, Cedar Falls, 1A
WHEYN, B. W. Marschner, Fort Collins, CO
KABHMB, George J. Slinkard, Bridgeton, MO
WHLHB, Clarence Madland, Park River. ND
KALPM, Raymond C, McDonald, Omala, NE
*WERIU, Charles M. Philpott, Plymouth, MN
WHTBR, Herrman Van Leeuwen, Primghar, 1A
KATWT, Gerhard B. Kielden, Clear Lake, SD)
KALUTN, Percy B, Bartelt, Detroit, MN
VEIAKW, George W, Phalen, Dartmouth, N$
VE3BKF, Steve Cylka, Windsor, ON

VE3CUI, W. Schofield, Willowdale, ON
*VEIFWB, George F, Beaumont, Burlington, ON
VE3IGTI, Mildred E. Graham, Belleville, ON
VE3TAR, Edward M. Doane, Scarborough, ON
VE3KEM, George G, Weston, Prescott, ON
VE3ILEU, Horst Walker, Scarborough, ON
VE3RD, Palmer A, Thompson, North Bay, ON
FE311, Robert Vanier, Joue les Tours, France
GICUH, E. H. Buicher, Essex, Great Britain

*Life Member, ARRL

In order to avoid unforiunate errors in the Silent
Kays column, reports of Silent Keys are confirmed
through acknowledgment only to the tamily of the
deceased. Thus, thosa who report a Silent Key
;vill n?_'lc gecessarily receive an acknowledgment
rom HQ.

Note: All Silent Key reports sent to HQ must
include the name, address and call sign of the
reporter as wall as the name, address and call of
the Silent Key in order to ba listed in the column.
Please allow several months for the listing to
appear in Q8T. BT

{1 Florida's susceptibility to hurricanes has
prompied state amateurs to batild especially efficient
emergency communications setups, W4MLE
describes the organization and operation, with
parsticular data on its outstanding performance in
the recent Simulated Emergency Test.

(1 Launched Degember 12, Oscar | ceased opera-
tion Decetmber 30. But, the space age for amateurs
is here for certain, W6SAI expects OSCAR 11 this,
spring and outlines the type of reports that are
needed to make the second flight even more use-.
ful. WEVKP goes into considerable detail, complete
with explanatory diagrams, on how we can make
our own orbital predictions from Doppler
Ineasurements.,

) WIICP describes a simple unit which provides
50-kc. marker points so that the Novice, in
particular, can be sure o stay inside assigned
sub-bands.,

{71 The second and sixth call areas are still growing
fast, and FCC will be issuing WB prefixes in those
districts shortly,

IZ] WSQZK avoided having to build another power
supply for mobile work in his new 12-volt
automaobile by using “hybrid” tubes where 12 volts
is the plate supply rating.

L.} A camera “‘gadget’” bag makes a convenient
catrying case for W8YBT's 2-watt, all-transistor,
portable 6-meter station.

["1 The 6939 twin pentode tube is one of few tubes
that work well at 432 Mc., and K2BTM has chosen
them for the tripler and amplifier in his 5-watt unit,

{21 WOLHTF has devised an **autocall”” system which
responds only to a specitic sequence of four selected
audio tones, which you c¢an c¢hoose from 24
possibilities. While waiting for a schedule to show
up, you can do other things until the bell rings.

[ The Radio Corporation of America has issued
a list of transistor types recommended for amateur
applications. —WIRW g
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Public Service

Conducted By Michael R. Riley, KX1B
Public Service Manager, ARRL

Yive la Révolution!

“Amateur Radio public service is undergoing
a revolution.”’ These words were spoken by
ARRL Vice Director Tom Comstock, N5STC,
during his presentation as Chairman of the
Blue Ribbon Committee (BRC) to the ARRL
Board of Directors last July. Tom realized
that our ability to serve the public was
undergoing a drastic change—for the better!

The ARRL Board of Directors accepted the
final report of the Blue Ribbon Committee
on January 16, 1987, and directed Executive
Vice President Sumner to implement the
recommendations of the committes, The
Board also approved in principle the
formation of the Amateur Radio Public
Service Committee (APSCOM) as defined in
the reports from the BRC and BRC sub-
committee number one. Both reports follow:

SUBJECT: Final Report, Blue Ribbon Com-
mittee on Emergency Message
Traffic
TQ: Members of the Board of Directors
American Radio Relay League
Gentlemen:

With one exception, which will be explained
iater, the Blue Ribbon Committee established
by Minute 66 of the 1986 Meeting of the
ARRL Board has completed its work. Our
report is as follows:

Activities Since the Jufy 1986 Interim Report

Our July 1986 Interim Report listed the
major findings of the Committee and noted
the formation of two subcommittees to
provide recommendations on ways to imple-
ment the Committee’s findings. The recom-
mendations of Subcommittee 1 are contained
in attachment 1. Unfortunately, the
Chairman of Subcommittee 2 recently became
seriously ill and that report has been delayed.
tUUpon completion, the report will be
forwarded to the Executive Vice President for
his consideration.

General Comments

At the July 1986 Board meeting, I stated
that Amateur Radio is on the threshold of its
most dramatic period of change—a period in
which the nature of our avocation and the
interests of those who participate in it will
vhange drastically in response to changing
technology. The six months since that Board
meeting have provided ample illustration that
this change is already taking place at a very
rapid rate. Some examples are as follows:

1. The amateur community is rapidly
becoming interconnected on both HF and
VHF frequencies by high speed digital com-
munications. Both formal and informal
traffic is routinely being passed around the
nation, largely untouched by human hands.
1 and many other traffic handlers are
routinely handling third-party traffic by
digital means.

2. ARRL will soon present to the FCC a
proposal to test the feasibility of a national
linking of HF packet stations, authorized to
automatically forward data without a control
operator being present. 1f the test is success-
ful, the basis for a formal national packet net-
work will be established.
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3, AMSAT has proposed a geostationary
satellite, having as its primary purpose public-
service communications. If the satellite
becomes a reality, then continuous, reliable,
high speed emergency communications wifl be
available and our ability to respond to
emergencies in this hemisphere will increase
tremendously,

4, During the recent emergency in San
Salvador, satellites were used,

3. Packet radio is now being used fo com-
municate with hurricane-hunting aircratt.

6., Amateurs all over the country are now
using packet radio in responding to real and
practice emergencies,

The above exampley illustrate how
technology has provided us with the tools to
expand our capabilities to support emer-
gencies. You, as the national leaders of
Amateur Radio, have a unique opportunity
to lay the groundwork for implementing this
technology. The Committee urges you to do
s0 by adopting measures that will promote
current technology by encouraging the
membership to participate in current com-
munications techniques, and by attracting
into public-service activities those who have
skills in digital communications techniques.

Specific Recommendations

The Committee recommends that the
following actions be taken:

1. The ARRL Board of Directors should
approve in principle the establishment of 2
permanent national public service and
emergency communications steering com-
mittee called the Amateur Radio Public
Service Communpications Committee
{APSCOM). The Volunteer Resources Com-
mittee should be tasked with determining the
compoesition and budget of the APSCOM and
report its findings o the Board at its July 1987
mecting. See the Subcommittee 1 report for
details.

Once formed, the APSCOM, using the
puidelines stated in the Subcommittee 1
report, should be tasked with the following
responsibilities;

a. Studying procedures for unifving all
voluntary Amateur Radio public service
activities under ARRL;

b. Developing plans for implementing
emergency and equipmeni teams; and

¢. Developing a system of “‘Gateway
Stations.”

2. ARRL should support in every way
possible the establishment as soon as possible
of a geostationary satellite with packet radio
capabilities devoted to public-service com-
munications.

3. ARRL Headquarters should develop and
regularly exercise a written plan for actions
it should take under various emergency
contingencies. Tn particular, the Head-
quarters’ role as a provider of information
to the public and to field organizations should
be clearly delineated.

4, The National Traffic System should
incorporate digital communications and
modern networking concepts.

5. The field organization structure should
be changed so that the activities of the

National Traffic System are better
coordinated and more responsive with those
of the Section Managers, Section Emergency
Coordinators, and Section Traftic Managers.

6. ARRL should take action to attract
“computer hams,”” who generate high volume
daily traffic, into public-service activities such
as trafiic handling.

7. ARRL should take action to improve the
effectiveness of emergency training by
implementing the following concepts:

4. Broaden the training base so that each
person involved in an emergency would
know about and appreciate the functions
of others,

b. Provide newcomers with more opportu-
nities to practice.

¢. Develop required standards of perfor-
mance by establishing certification
programs based on performance.

d. Develop a better system of reward for
training.

c. Emphasize the utilization of modern
communications media such as video
tapes and television.

In Conclusion

This report is the culmination of a vear of
careful study by the members of the Com-
mittee and many other dedicated atnateurs.
We believe that the resulting recommenda-
tions, if implemented, will improve the
capability of amateurs to perform in times of
CIMETEENCY.

1 appreciate the opportunity provided to me
by President Price and the Board to be a part
of the work of this Committee. 1t was one of
the most stimulating activities [ have been
involved in and it was a personal privilege to
associate with the outstanding persons who
made up this Blue Ribbon Committes,
Respectfully submitted,

Thomas W. Comstack, N5TC
Chairman

Qctober 24, 1486
TO: Vice-Director Tom Comstock, N5STC,
Chairman, Blue Ribbon Committee
{(BRC)
FM: Mike Riley, KXIB, Chairman, BRC
Subcommittee Number One
SUBJECT: Ouwur final subcommittee report to
the BRC

After spending months reviewing the
thought-provoking material presented to the
BRC, it Is evident that our final report should
be considered as an unquestioned beginning
toward improving the League’s national
emergency communications posture—and
commitment. Maintaining status quo should
not be our goal. Improvements can, and
should be made.

This subcommittee will respond to each of

our tasks in the order they were given.
A, RECOMMEND PROCEDURES FOR
COMBINING ALL EMERGENCY
ACTIVITIES (ARES, RACES, SKYWARN,
ETC.,) UNDER ARRL:

[, This subcommittee RECOMMENDS that:
4. A group with representation from our
Board of Directors, the Emergency Com-



munications Advisory Committee, our Field
Organization led by elected Section Managers,
the National Traffic System, the ARRL Ad
Hoc Digital Committee, AMSAT and HQ be
formed into a national Amateur Radio
Public Service Communications Committee
{APSCOM) which will be recognized as our
premier national public service and emergency
communications steering committee;

b. The APSCOM will be allocated
funding for t{wo in-person meetings and
adminisirative expenses on an annual basis,

¢.. The ARRL Volunteer Resources
Committee will, in consultation with ARRL
HQ, determine the composition and annual
budget of the APSCOM and report its
findings to the July, 1987 ARRL Board of
Directors meeting. APSCOM members
should be appointed to one-year terms of
office by the ARRL President no later than
Januoary 1, 1988.

2. a. This proposed committee will meet
with our counterparts of served agencies and
the Federal Covernment in Washington
during 1988 to discuss, (1) how Amateur
Radio can best serve their needs, and (2) the
possibility of ARRL administering all
voluntary Amateur Radio public service-
oriented efforts on a national basis.

b. At least one follow-up meeting
would be scheduled between the representa-
tive groups in 1989, Additional meetings in
Washington would be scheduled annually by
the APSCOM. The other APSCOM yearly
meeting would be held at a centrally located
major airport hub (such as Dallas or
Chicago).

3. The results of the initial meeting, with
recommendations, would be formally pre-
sented to the ARRL Board of Directors by
the Board member appointed as the
APSCOM liaison no later than the July, 1988
Board meeting with subsequent committee
reporis being provided in January, 1989 and
on a semi-annual basis thereafter.

COMMENTS:

The combining of ouor public-service
activities under the ARRL demands increased
knowledge of these governmental agencies we
wish to serve, These agencies have never
adequately expressed their expectations of
Amateur Radio nor cooperated in an overall
plan for our Service. While they have never
hesitated to call upon us during domestic or
international emergencies, our knowledge of
the operation of these groups and their com-
munication interface with Amateur Radio is
almost totally lacking.

We also realize that the information learned
from these served agencies should be readily
accessible by a national ARRL voluntary
public service steering committee. This geoup
would be representative of all League
members and nonmember amateurs who have
an interest in public service.

Presently, our public-service program is
accepted as a closed society within the League.,
One either is or isn’t involved with public
service. The Amateur Radio Service has been
tasked by the FCC with serving the public.
The recommendations of this subcommittee
would finally unify our response and provide
a forum for discussion at the national level.

A proposed national steering committee of
this design would have the unique ability of
harnessing the knowledge of our many
volunteers and members (including, for
example, Affiliated Club Coordinators,
Public Information Officers, Technical Coor-
dinators, satellite users, contesters, DXers,

Section Managers, NTS Area Staff members,
digital communications experts, local ARES
Bmergency Coordinators, our Washington
Liaison and HQ staffers} into one unified
national-level committee with one
commitment—serving the public.

Once formed, the initial roundtable
discussion between the Amateur Radio Public
Service Communications Commitiee
{APSCOM) and interested agencies at the
national level would be the first meeting of
its kind in the history of the League. Our
relationship with our counterparts in
Washington would be improved and new and
reliable lines of communication would be
opened between the League and those we
desire to assist during emergencies.

B. RECOMMEND PROCEDURES FOR
ESTABLISHING EMERGENCY COM-
MUNICATIONS/EQUIPMENT TEAMS.

The concept of emergency com-
munications/equipment teams is not new to
amateurs, Several local groups within the
nation have developed extremely successful
and highly motivated ARES-sponsored
teams. Those who have begun these *‘jump
teams’” will be the first to admit that months,
cven years were spent developing these groups
at the local level.

Although the task given this subcommittee
is international in scope, we are deeply
indebted to those who have taken the initiative
and considered, developed, then successfully
implemented this concept at the local and
statewide levels. Many of the following
recommendations have been modeled after
these operational and highly motivated
emergency communications and equipment
teams who've realized a need and taken the
initiative.

This subcommittee RECOMMENDS that;

L. The concept of emergency com-
munications/equipment teams be on the
agenda of the proposed meeting between the
Amateur Radio Public Service Communica-
tions Committee (APSCOM), interested
organizations and the Federal Government
(recommendation a.2.).

2. That the Amateur Public Service Com-
munications Committee (recommendation
a.1.a.) implement emergency communications
and equipment teams along the recommended
guidelines of this subcommittee, in
consultation with the proposed AMSAT
Phase-4 Geostationary satellite committee,
the Ad Hoe Digital Committes, ARRL HQ
and the [ARU, to ensure international
cooperation and reciprocity.

This subcommitiee recommends the
following guidelines:

a. These teams should be structured to
include operators, technical support
members, bilingual liaisons and an overall
administrator/liaison to government officials,
local Amateur Radio organizations and
served agencies.

b. Adequate and continued funding for
the training of these teams should be provided
at the local level, National support, guidance,
and training exercises will be provided by the
ARRL. International support and coordi-
nation will be requested from the [ARU and
sister organizations, with emphasis on
reciprocal hosting of foreign teams in the US
should the situation arise.

¢. Reliable transportation for these
teams should be provided for or coordinated
by the League though the League would not

be responsible for the equipping of these
teams unless equipment was donated by

vendors through the League.

d. These teams should not be limited in
their emergency response by a dependency
upon any one communications mode or
system; these teams should be as flexible as
the law allows. Primary emphasis will be
placed upon high-volume message-handling
utilizing the latest technologies available.
Forthcoming geosynchronous satellite com-
munications should be integrated into their
communications strategy.

e. These teams should be reasonably
self-sufficient for 48 hours,

f. A continual recruitment program
directed toward amateurs from the various
and diverse areas of our Service should be
initiated by the League. Operating skills of
contesters and DXers should be enlisted.

g. Membership on these teams should be
directly related to continual improvement of
émergency communications skills. Evaluation
of individual and group skills on a quarterly
basis including exercise performance
evaluations by an appropriate administrative
body should be planned.

h. Emergency communications/equip-
ment teams should augment the National
Tratfic System and Amateur Radio Emer-
gency Service.

i. Contact with local level field
organization and agencies personnel at the
local and section levels should be encouraged.

j. ARRL should provide adeguate {iabil-
ity insurance coverage to members of these
teams organized within the United States.

3. The proposed Amateur Public Service
Communications Committee (recommenda-
tion a.1.) will present its findings in response
{o recommendation b.2. before the ARRL
Board of Directors during their July, 1989
meeting.

...10 be continued

Field Organization Reports
December 1986

ARRL Section Emergency

Coordinator Reports

Thirty-three SEC reports were received, denoting a
total ARES membership of 17,857, Sections reporing
ware; AB, AR, BC, GA, I1A, IN, KS, LAX, M1, MN, MO,
NE, NH, NFL, NLI, NV, QH, ONT, OR, ORG, PAC,
S0, SDG, 8K, SFL, VA, VT, WA, Wi, WNY, WMA,
WPFA, WV,

Transcontinental Corps

Ice

Successiul 9% Suc- Function  Tota)
Arog Funchions  cessful Traffic Trathc
Cycle Two
TCG Eastern 140 83.70 1160 2394
TCC Central ar #3.50 645 1378
TG Pacifie 115 92.74 1584 2305
Summary 42 91,98 3389 [err
Cycle Four
TCC Eastern* 170 94.44 14563 2936
TCC Central 110 90.40 694 1408
TCC Pacific 142 91.00 1577 3131
Summary 422 22,11 2147 T476

*TCG Eastern opsrates both cycles 3 and 4.

TCC Roster

N1BHH W1CE N1DHT KIEIC W1EFW WA1FCD KIGRP
KN1K KATMKJ N1NH KT1Q0 W1QYY KA1T KW1lU W2Cs
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N2DC WB2EAG WAZFJE W2FR W2G) W2GKZ NN2H
KB2HM NHC W2LWB W2MTA KU2N W2PKY W2RG
WARSPL KAZUBD N2X.) W3ATQ AAZE N3COY NIDPF KK3F
KINNI W3PQ KQJT KB3UD AALAT WALCCK N4EXQ
WDAFTK N4GHI WB4HML WALIDH W4JL WALITE N4KB
WNAKKN K4MTX WB4PNY K4ZK NGAMK N5BB NSBT
W5CTZ NSDFO AES] WSGHP KSGM W5JOV AJSK WEKLY
EDSKQ WSQVK KDSRC KABSPT WBSSRX NDST NSTG
WSTFR KSTL WSTNT W5EYMP KBSW NOSW KVEX WBSYDD
KUBD WEEOT WEINH KELL WFaD KBLIYK WEVIT KATCPT
KB7YFE NNTH WTEP WTGHT WILYA KAYMUL KF7R WITGU
W7VSE N8GO WDSLDY WaPMJ WAQHB AFgY KASWNO
NEXX WBSYDZ N9BGE WACBE WIEMS WaJUJ KASRI
WBSUYU ADDA KESBI KCED KeDJ KAREPY KEEZ KJoG
WOGHW WaHI NBIA WARQYI KSIL ABDY VESAWE VEIFAS
VE3GSQ VESCHK

National Traffic System

G % Fap
Not Sgss  The Avg  Rate Hep Io Area
Cycle Two
Area Nets
EAN 31 1674 6367 1.144 995
CAN H 1300 4194 378 1000
PAN* 62 1281 2066 808 4978
Region Nets
1AN 17} 994 15,03 553 100.0 100.0
2AN 87 &7 11.77 538 7548 100.0
BAN 31 410 1328 347 96.2 100.0
48N ] 1366 2203 645 B4.5 1000
KNB 82 1304 21.03 £27 89.0 1000
RBN& 7] 524 845 466 1000 983
RBRN7 62 1007 1624 825 942 98.2
BAN i3 75 1250 385 99.0 1000
SHN 100.0
ECN 96.7
TEN 62 962 1550 595 76.7 1000
TWN 53 B3r 1013 520 735 6.7
ARN 31 133 4.29 138 100.0
TCC
TGC Eastern 140 2394
TCC Contral 87 1378
TCC Pagific 155 2305
Cycle Three
Area Net
EAN 3 | 1139 36,74 1.257 940
Reglon Net
1AN 100.0
28N 2 190 555 386 724 935
3RN 26 54 207 228 679 935
4HN L) 114 .26 250 62.0100.0
RN 806
ECN 93.5
Cycle Four
Area Nets
CAN 31 2381 7584 1743 963
CAN 3 1652  §53.30 1.470 100.0
PAN 31 1474 47.55 1172 99.4
Region Nets
1BN 100.0
2RN 35 354 644 427 80.0 935
3RN 60 286 476 346 4972 96.7
48BN &2 243 2070 670 100.0 100.0
RNS [ord 1294 2087 .83C 86.2 100.0
RNG 58 698 1203 694 950 944
RBN7 G52 REB. BST 602 83.0 100.C
BRN 55 507 922 420 7.0 100.0
YRN B2 720 11.81 .680 69.5 1000
TEN B2 483 7.BG 451 A8 1000
ECN 54 283 24 464 722
TWh 58 406 T3 410 958 100.0
TCC
TGC Eastarn 170 2936
TOC Central 110 1409
TCC Pacitic 142 3i31

*PAN oparates both cycles ona and two.
TGG functions not caunted as net sessions.

ARAL Section Tratfic Managers reporting: AR, AL, AZ, CT,
DE, £B, ENY, EPA, G, IA7IL, IN, K8, KY, MDC, ME, MN,
MO, NG, NE, NE, NH, NLI, NMJ, NTX, OH, OK, ONT, OR,
ORb, Rl SB, SC. 8DG, 8F, 8FL, SNJ, 57X, 8V, TN, UT, VA,
VT, WA, WIN, WMA, WY, WPA,

Public Service Honor Roll

This listing is available 1o amateurs whose public-servics per-
jormance during the menth indicated qualities Jor 60 or more
total points In the following nine tategories (as repostad to their

SM). Plaase nete maxirmum points for each catagory: (1)
Checking intp CW nets, 1 point each, max 30; (2} Checking
nta phone/RTTY nets, 1 paint sach, ma 30; (3) NCS CW nets,

& points each, max 12; (4) NCS phone/RT1Y nets, 3 polnts
each, max 12; (5} Performing assigned NTS liaison, 3 points
sach, max 12; (6} Dalivering a formal message to a third party,
1 point each, ne max; (7) Handling an emergency messaga,
5 points each, no max; (8) Berving as Emergan ardinator
or net manager for the entite month, & peints max, (&
Participating in & pubfic-service evant, 5 points, no max. This
listing is available to Novices and Technicians who achieva
& fotal of 40 or more points. Stations that qualify for the Public
Service Honor Roil 12 consecutive months, or 18 manths out
ot a 24-month peried, will be awarded a special PSHR
cortificate from HQ.

ari 204 182 178
ki1a K2YOK NAGHI WD9DZU
84 08T

177 WARUE  KAIWW N1DHT
e (GRee g e
Wessrx 104 NBFWA KeR
168 WASVIL NBEFB
KA3SDLY WDSGKH 85 WEBZNLU
18 wews WS, SRl
N4EXQ Acse WA4LLE  WB4TZR
KeUYK
157 o2 WG5S 68
KA1JXH WBSSDD  foEam
155 .1‘\%:’1:;1( KASWNO NN4
N2ABA WBSYDD a4 WBEJ
148 EMCY KN1K WB2OMP
WAdQXT  VE3OPO WrMH CVE
WEBKWG  [ABSBY
141 WABVLG WASEYL
KA4TLC 1m WDEMIO WASGYW
eV weiNH W™ Rhorny
135
:(AQFFO :Y]%S‘JGW 2 wﬁvﬁ
18
KO7ME pnet NPBKE WAIUNX
138 NaDFF KB4BZA 68
WEBO K2KBT 1 M“GLY
134 WAJEIG W2RRX i
KBAWT 99 0
132 NG3A N1CPX prazs
Hewow  NeBDL R o
Wornw WESDOR #é?&f P
WX4H 98 P}
HASS
131 Khowe KBk WoSQe?
KEMXQ W4KBW KG3Y y‘g 4PN
129 KBaLT 79 A0
Kavx 7 Kaval . Keorom
128 ATTBY ¢ IKGATMUL
VESORN NIEGF N-UEE WEW
126 WAIFA NBAHA
VE4AJE WDaGUF  KATRML WDEKBW
ABAMP wogaxr  NeciB B4
4HT 9 8 WEBZGPM
125 BZRBA ffe?fﬁa WDEBZR
NCEH iy el WEVMP VESFQJ
24 KCAVK 7 Evsmuﬂc
WE%EXVGO NGZT W2FR WoouD
WRIKT 95 N NOSW
122 K22yl w&gﬂg KAZN
2 WE1GEP N
KARARF G, WABTFC
KDBCL o KAGMTX %&Efzm
11g 76
WRKK KBEVI
Nicve WR2IDS VEZFMO  wanJR
RazZK WSGTZ vE4LB KABTNT
118 AdsiK KALMDM 1
WASE Kuavy prss KB2ATY
KABCPS MEHMX faey KAILMP
118 WeVOM NSJHI KARDON
WY B R, R
KDENH
15 kgap
AAAAT W7GHT 75
NIEMD NW7K KIABO WIHMNR
o NEFKA wBsEQU  WAVME
whskQe ~— keuxo NODZA
N2EIA NEEVD NDEN oz
N3A ND2S KALYEA KDBXL
WAk Kasgus 3 o
| KO3l RAMMMIT
112 WHBSIW UZN
N2XJ KATMEK) KASQYWIT
WAIPFK Q1o NBAEH 54
WOSLDY WABZUD 73 KABHJIKSIT
1 WaDM KAVWK NeHMR/T
WBIGXZ NJ4L
KT1Q Ll KATAID KAZTWYIT
WazseL  WILBK WAIYLO  \wiyouT
110 s KEaku NBPWG
72 WAZMGVIT
1w Noon Wy BBerecr
WAZFJJ WAPIM
fean oo Wbk g
88 KF8J .
WBFPA NE2W KaJDi KASZRHM
8 VEIGT KBND 45
2704
KV5X 7 WAAZHC 44
107 N3COY VE3GSQ N2EVG/T
KWil ACBZ NTBG 42
KJdaul th“ KABKHS KAZTVX/T
106 70 WABDYS/T
WACBE KBUGY WAHON
105
KZZM WIRWG

Brass Pounders League

‘Tha BPL is open to all amateurs in the United Btates, Canada,
and LS possessiang who report to feir SM a message total
of 500 or a sum of originations and defivery peints of 100 o
mora tor any salendar month. All messages must be handied
on amateur fraguancies within 48 hours of receipt in the
standard ARRL forra.
Caif

WICUL

Ong  Aovd  Sent
717 1481 1597

Divd  Total
106 3901

Call Orig  Aevd  Semt  Divd  Iotal
NEBOP 33 1200 53 1 2047
W3VR 323 Bae 911 55 1878
N4GHI 59 B3I5 762 6 1732
K4EUK 126 688 V67 70 1631
B 47 358 769 5 1590
KA4AMG 732 33 768 i3 1538
N4EXG 24 G653 664 20 1321
WHEYPY G 747 103 409 1289
WALTGF 15 10 615 0 {240
WaJuJ 3 8i7 518 2 1240
KK1A 52 552 374 230 1208
WEB0 i 8605 541 a5 1182
KatYK 43 555 550 14 1182
WARHJSZ [} B7S 25 428 1T
FWILL ] &611 496 5 1113
KBOLT 53 4B8 627 44 1110
34 508 B4 50 1095
KB4WT 0 553 493 z8 1080
WA4QXT 76 421 468 45 1007
K1BG 0 407 4596 0 1006
KABTXX 31 461 253 239 984
Wwp4lC 440 43 440 43 966
W7VBE 2 481  4BD 12 965
W4PL 159 207 414 29 926
VE3GSQ 38 442 432 12 922
KaDOR 89 350 411 28 818
KATMUL 1 418 448 11 ard
WA2SPL 5 3sr 454 W 828
NCIT 9 387 4 0 $17
T1Q T 432 N 10 814
KABCPS 36 ara 3ar 59 801
WBIDEW — — - 783
WX4H 1 395 375 3 784
KATMDM 2 Q8 a7 17 775
WEBZEAG 8 dsd 340 23 780
WAITEY 3 945 383 10 ™
K4ZK 39 M7 359 18 7433
KAzUBD 5 132 ars 5 Ti6
K4 1 345 3839 2 B
WAIOKN 0 333 380 ¢ 713
KN1K 1 40 270 25 706
KK3F 0 350 40 10 700
WB2UVB 369 151 &7 08 695
WB4PNY ¢ 305 388 0 BY
WALPFK 3 338 294 7 683
W7aMM Gr 301 364 21 BG83
AALHT 172 230 00 40 672
WB20WO 152 165 329 23 8N
NSAMK 1 361 300 1 683
AAGAT 32 311 303 i4 460
KABWNO o 322 323 8 453
WAZHSB 17 322 304 4 647
WBSYDD 8 287 2 43 @29
W3ATQ 2 Hz 304 m &8
KA4TLG 47 st #90 a7 &2
WC4LD 184 138 217 2T 804
ABGY 0 7 26 5 801
W3IWI 0 ano 296 o 596
K4NLK 35 248 281 26 589
WESLDY 43 2 &7 B 585
VEZENI 60 173 27 74 584
KaJAN n 438 41 60 583
AJSK 33 247 278 4 582
WOEKEN 0 I64 286 3 653
WENFK 12 284 230 17 543
KF4JA -} 241 225 3B 539
K@D 149 18 235 37 539
KBiAF 0 &y 451 19 537
KA1T V] 260 R4 4 L8
K8JDI 8 254 259 & 52
AA4BN 3 253 285 3 k24
WSTNT 12 P 216 9 624
KDaKU 14 231 249 14 522
KASRII 18 224 2N 5 88
W1CE 1 242 283 a5 81
WD2BSZ 47 #9857 0 514
K4hww a5 158 245 12 508
Wweysy —_ B -~ 508
KATVG — - — 503
AAGFG 196 69 @22 25 507
BPL tor 100 or more ariginations pius deliveries:
KY1T 231 WE1GXM 111
KATMKJ 214 WB53RX i1l
RaRXK 213 WHFIW 108
HN2ABA 174 KaRDON 107
KAGUE] 1580 N1CVE i04
WOBMA 145 RESNX 104
WAZYBM 128 WIFYR 103
VEJOCF 122 NX5E 103
KACERY 118 KESLA 103
KB5SAFD 118 WB4DVZ 11
NEIKW 112
Independeant Nets
Chack-
Nat Namne Sess Tle  Ins
Amateur Radio Telegraph Sociaty 54 585 243
Clearing House Net 31 630 502
Early Blrd Net k1l B0 -
Empire Blow Spaed Net #H ih2 360
Golden Bear Amateur Radic Net kil 293 2082
Hit and Bounce Net N 407 494
. ar 1759 2024
Missian Trail Net a 163 864
New England Novice Nat 25 a2 86
NYSPTEN 3n 10 b4z
Southwest Traffic Net 31 359 iT13
West Coast Slow Speed Net 30 48 374
20I1SSBN 28 353 1197
75 Mater interstate SB Net <Y ] 1031 1492
7290 Trathe Net 50 1315 3041 “j
HET-




Results, Tenth Annual ARRL
International EME Competition

The moon creates a DX dragnet.

By Michael B. Kaczynski, W10D and Billy Lunt, KR1R
Assistant Contest Manager, ARRL

Contest Manager, ARRL HQ

he story vou are about to read is

I true. The calls have not been
changed to protect the innocent.

The caper? The tenth ARRL Inter-
national EME Competition. Station
number one: location, Manvel, TX;
operator, David Blaschke, W5IUUN; antenna
system, 32 Yagis. Station number two:
QTH, Saint Paris, OH; operator, Gary
Crabtree, KBSRQ; antenna system,
32 Yagis. Those are just the facts, ma’am.

HBOSV used these antennas for his second-
place single operator, multiband finish.

As you may have gathered from the
introduction, the tenth running of the
ARRL International EME Competition
was far from average. Not one, but two
single-operator, I[44-MHz stations
managed to hurdle past all other 2-meter
entrants while blasting through the
megapoint barrier. Quite the feat, con-
sidering that both contest weekends
coincided with the high path loss of lunar
apogee!

When contest time arrived, all systems
were go (well, almost), WSUN reported
fireworks in his 8877 final caused by a
shorted high-voltage supply. Even with this

technical problem, Dave managed to set an

all-time-high single-op QSO total of 278
Q50s and 56 multipliers (including 42

HBSRM putting the final touches on his equip-
ment before taking top honors on 1298,

F2TU at the controls of his compact rack-
mounted station,

countries) for a total of 1,556,800 points.
KBSRQ was second, with 204 QS0s and
51 multipliers, for a total of 1,040,400
points. Gary threatens to put up 2 new
array this summer, to give W5SUN some
competition this fall. YU3IWV took
advantage of northern declination and 24
12-element slot Yagis to finish third.
NSBLZ finished an impressive fourth with
his 12-Yagi array. A total of 63 amateurs
entered the 144-MHz single-band category,
our perennial favorite.

Only one single-op Statesider managed
to finish in the top 4 on 432-.Charlie,
WORRY /5. A 264,000-point effort would
be a true accomplishment with a good-sized
dish, but to work 80 Q8Os and 33
multipliers with eight K2RIW Yagis is
nothing short of spectacular! Even 'RRY’s
super effort, however, wasn’t enough to
take the top slot from last year's band
leader, DLOKR. Jan’s 16 x 20-element

The 8 % 17-8l 144-MHz and 8- x 21i-al
432-MHz arrays that produced 66 contacts and
33 multipliers for single cp HBSCRQ.
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VE1ALQ smiles for the camera after a ssventh-
place finish on 2 meters.

Yagi array provided 90 stations in 25
countries a two-way contact. DF3RU and
DIG6MB confirmed Buropean supremacy
on 432 EME by finishing third and fourth,
respectively. New Englander K1FO rounds
out the top five.

With about 450 watts and a home-brew
20-foot dish, HBIRM edged OE9XXI out
by one QSO for the top slot on 1296. The
only other entry on single band 1296 was

Single-operator, single-band, 144-MHz, fifth-
place finisher EA2LU used this array from
Europe.

DJ2US finishing in the third slot.

The multioperator class is a European
favorite, hosting 9 of the 12 entries.
OZ1EME finished at the top of the field
with a score of 310k, 94 QS0s and 33
multipliers afl on 144 MHz. Another
European multiop, YUIAW and crew, was
the number two overall finisher and first-
place multiop, multibaod entry. Third
place overall and first place on single-band

432 was Statesider NCII (+ AA2Z) with
214,400 points, 67 QSOs and 32
multipliers.

Thanks again to all for sending in the
great pictures and Soapbox comments.
Wish we could print them all!

Will be locking forward to sesing all the
familiar calls and and lots of new ones in
the Eleventh ARRL International EME
Competition next year. Watch for the dates
to be announced later in Q87 Maybe this
will be your turn for that new record! 73.

SOAPBOX

I enjoyed the contest very much this year. High-
lights for me were working ULTBAT via the ‘“long
path”’ (western moon) tor a2 new country, and
working JASEYT, the only Japanese station heard
(WSUN). 1 just completed the new antenna a couple
uf weeks before the contest. Everything held up real
well, with 50 new stations, I new state and 5 new
countries (NSBLZ). Murphy stayed away this year,
and | had super echoes both weekends.
Unfortunately, thers was a one-way path to Europe,
as [ heard/worked very few of the smaller stations.
These unpredictabilities is what makes EME
interesting and challenging (WA6MGZ), | hope
evervone had as much fun as [ did, and 'm already
making plans for next year (VE1ALQ). Conditions
in November were good. Wish [ ¢could have operated
the October weekend, See va next year (WABTKJ).
There is nothing like EME, and the ARRL EME
Contest is certainly the high point for the year
(AF9Y). Murphy gave me a hit when my vertical
rotor broke during the Nov weekend and forced me
to steer by hand (DJY9BYV). Propagation was not 50
good with deep QSB, but polarization was compara-
tively stable (JAGCZD), Unfortunately, | could not
operate the first weekend since [ was on my honey-
moon {Qops, sure hope my wife doesn’t read this!).
f?qdz:z]zl was crazy enough to fill in and did a FB job!
( )

Scores
Scores list: call, score, stations heard, stations worked, multipliers, band (A—50 MHz, B—144 MHz, C—220 MHz, D—432 MHz, E—1296 MHz,
F—2304 MHz).
Single Operator, Multiband WABTKS 176900 65 &1-28-8 ARIFQ LBO0- 4 & 4B
NAGUY 308,400 52 3238 AFaY 168,000 60 60285 WEAWTG 1,800 4 4 4B
&1 47230 SMEDGX 156,600 54 54-29-B wsuwe (B0 & 2 4B
HBgsY 27000 3> 3 3B SMaCKR 145.800- 5 52.20.B GMAJJT 12000 10- 4 3B
i 46210 OKIMS 141.000- 47 47308 HGBET 1,800- 16- & 38
21 21-18E DK2PH 135,400~ d6- 46 29-B WAIOUB 2000 9 5 4B
SMIAKW 226,800- 17- 17-138 W7HAH 126,900. 47 47-27-8 KRGAL - &+ % 3B
a2 43-20D YUTAA 115,500- 55 55 21-B Kiagw a4 3 3B
4+ 4 3E WD 103,240- 43 43245 KG3N W F T VB
FDUFH 162400 10 10~ 7B W5HSUS 96,2000 3/ 7268 VEIECD 600- 3 3 2B
46 46970 WIFN G240 47 42.228 WAITTS L A ]
KAQIF (42,800 54- 54-240 WEBACGIMN 86,400- 32. 32778 WBSMSY 400- & 2. 28
12 1B 1LE SMEFUC 67,500 32 32218 W2MPK 400- 2 2 2B
SMPPYP 142,600 B & S8 ZZBALE 54.000- 40 30138 JAYE Y 10g- 4+ 1+ 18
43 28-18D DuzuD 58,500- 31 31-19-8 WIMAHZ 100 2 1= 18
9. 12- HHE LAIBM 50,400- 28- 28-18-83 wWaRSs 100- 20 1- 18
HALTF 159.800- » 2 2B SM2CEW 42,500 48 25178 KRCwW - - 1 1.8
B 28180 miFE :1.?&-?- ii- ;&}?—g WALCES 0 1. 0 08
1H 1B 13E 34, L
HBaCRQ 117800 87 57-26-B 12FAK 33,600 21 21-168 Slngle Operator, 432 MHz
9. 5 7.0 KasA 33,000- 22 22-158 DLYKR 35000 00 Y0-35-D
FaTL N2000- 26 75 15D WAZGSK 30,000- 20- 20-15-B WORAYS 2060000 BO- 80-33D
T4 14 13 KBHXW 27500 71+ 21-13B DF3RU 226300 73 T331.D
VE7BEG 22100 3 5 30 QKIKRA 27.3)0- 21- M-13H DJIsMB 180400- 7% 63-28D
4 14-10-8 WAACRG WH- 19 19-148 KIFQ 148,200 57- S7-26D
[sX:1aTH 400 1% 13 6D WORWH 23,400~ 18 18138 K3AZL WIA00 47- H72R D
4 4 4E SPSCIT P2 A00- 53~ 16-14-B DJSBY 101,200- 46 4622
WO5AGO 4300~ 13- & 5B FECAD 19,800- 15 15128 SAGCZD WEC 43 321D
4 2 1D WATTDU 18400 41- 15128 FGHYE 51,200 92 32 18D
WaoowW 16806 3 5 3R KG3LZ 14,0000 14 14-10-B SMBEUP 3,500 28 26-15D
o 4- LD :’gg&g 11?% ;3 }if;lg JA4BLS 2900 23 23130
9, 3 13 7 KLWE 29406 - 214D
Single Operator, 144 MHz SMSCRD 8800 11- 11- 8B QHZDG 28006- 20- 20- 140
W5UN 1,556,000- 202 274-56-B KFaM B.000- 35 10 BB Kaww 25,800 31~ 1% 140
KBERQ 1,040,400- 204- 204-51-8 AFIT €300 220 9 7B WBRAP 19,800- 28 18- 11-D
yUawy 40,700 185 149 438 HGPOGIP 4800- ¥ & 68 EA5KF 11.706- 2 13- 4D
NsBLZ 508,400 124- 124- 41-B WHBOZ M B & HB AET1XA 10800 1% 12- ¢
EA2LL 329,000~ 44, H&I5.8 QKIKMY (OK3LL, opr) WiJR 9.000- 16- {0~ 9.0
WASMGZ ~ 323,700- 80~ H3-30-B 3200- 11- & 4B WATWXY 3000 & 6 BD
VE1ALG 218,000 80~ 60958 WHWVM 3u0c- & & 5B JASBOH 0 B b

Single Operator, 1296 MHz

HBsAM 35200- 22 2&18-E
DESG 33,800 21- 2118E
[J2Us G300 12 3 VE

Multioperator, Multiband

YU1AW [+ YU1BB, YUTALY
2H000 20 2156
&0 50.23.0
QKIKIA (QK1s BNS, DAL, DAK, BCI,
DKW, oprsp 124,006 11- 11- 3B
1+ 161D
13 13- 1-E
i~ O BF

Multioperator, 144 MHz
CGTIEME (O3 1FTU, 2GZ, 510, opre
10,206 94 94-33B
FBSQ (+F2MA, 5 £ZH, CTW)
201,800~ 63 63-32.B
HG1W {HG1s YA, YU, HG2RN, oprs)
140,400 52- 52-27.B
EAIDXU (EA2s AGH, AYX, BB, BIZ,
oprs) 94,500 35 3/-2TE
OF/DJTUD { + D3ST, DLEDAT)
46800 26- 28188
WATHYJ (+WoKJY)
16500 27- 15118

Multioperator, 432 MHz

NG (+AAZT)

214,400 87 67-52°D
{SMSH (158 OTE, TDJ. opral

94,500- 45 dt-21D
QHZTI (OK1s EU, O, OH2s BGN, OHEs
DD, EH, QC, cpre)

IGO0 a8 38220
JHEYSI (A GZG, HYL, HXV, AWF,
oprs) 3000 11 & 5D

[5¥¥ ]
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4z Cumulative Contest

What's this? A contest where the top scorers got lots of exercise
- and fresh air and worked the same station more than once?

By Mark J. Wilson, AA2Z
Senior Assistant Technical Editor, ARRL

here were a number of unusual
I aspects to the X-band confest, held
over two weekends tast September and
October. For example, virtually all of the
entrants went portable. It was hard to do well
from home. There were no multipliers, and
the rules encouraged working the same station
from as many different locations as possible.
As usual, the more DX you worked, the
higher your score. More Q80s, however, did
not guarantee a win. WABEXV, second-
highest scorer overall, had half as many QSOs
_&s top scorer WOOY L. Yet eight other entrants
had a QSO total the same or greater than
WAGEXV’s,

When we first discussed a 10 GHz-contest,
the naysayers prophesized “We'll be lucky to
get a dozen logs.'* Ha! The final total was
52 official entries. We received logs from all
but the third, eighth and ninth US call areas.
Most of the activity—about 60 percent of the
total—centered in Southern California and
around Dallas, Texas. These two areas are
headquarters for groups actively involved in
microwave experimentation: the San Diego
Microwave Group, the San Bernardino
Microwave Society and the North Texas
Microwave Society.

Despite bad weather in several parts of the
country, there was a lot of DX worked.
K2DNR and KB7CT worked the farthest:
229 km. Fifteen entrants made QSQs at
distances of 100 km or greater. WAGEXYV
worked 17 stations at 100+ km, while
WABQYR worked 16.

QS0 totals were incredible. Nine entrants
had 20 or more QS0s, led by WASBNH with
41, WoOYT with 40, WASVIB with 36 and
KDSHM with 31, At least three stations—

WB2ELB, WAGEXV and WAGQYR—
worked five different grid squares for VUCC
during the contest period,

The title photo shows one of the contest
highlights: a chance to explore scenic country-
side. Imagine what the tourists must have
thought when they encountered a bunch of
San Diego Microwave Group X-banders on
Mt Soledad near the California coast.
Contacts were made from here to a number
of DX locations including Heap’s Peak
(about 154 km distant) and Palos Verdes
(146 km). Shown (l-r) are WBGIGP, N6IZW,
WAOMHZ and W60YJ. The unattended 4-ft
dish belongs to WB6W YR, who took the title
photo,

In a HF contest, reading the equipment
descriptions is usually boring—everyone uses
one of a bandful of cormmercial transceivers
and amplifiers. At 3 ¢m, anything is fair
game. For example, KF3N used **a 5 mW
Doppler module and an $8 AM-FM radio
modified to tune to 30 MHz.”” N6XQ made
29 QS80s (best DX 155 km) with ““10 mW out
of a Solfan burglar alarm with 2 home-brew
30 MHz IF and home-brew 24-in square
dish.”* The average power level used was less
than 100 mW, yet KF6C had a 10-W TWT().
Antennas ranged from small horns to 4-ft
dishes, By far, the most popular way to get
on 10 GHz was with wideband MA/COM
Cunnplexers, yet at least nine entrants indi-
cated that they could work narrowband FM,
CW or 85B. There were just about as many
ways to get on the air as there were entrants.

Practically evervone who commented on
the rules for this contest focused on the time
frame. W1XP summed it up nicely: **Forget
Friday night.” Several entrants suggested

adding more weekends and scheduling the
event earlier in the year. Ag this is being
written, we are sending a survey to those who
participated in the first contest to determine
the best times and dates for the 1987 event.
Rules for the Second ARRL 10-GHz
Cumulative contest will appear in an
upcoming issue of QST.

S0APBOX

Fantastic! My first contact was real DX—38 times
better than 1 had ever done before (YE3BFM/W1).
There was surprisingly little difficulty working the
roving station, Liaison was on 144,150 which, when
transverted, ended up on 10,368.150 MHz. Actually,
the LO was so unstable that the operating frequency
would slide simply by squeezing the case that held
the L.O chain, Thanks for a {fun but exhausting
contest! (WB2ZELB). The first weekend tested our
resolve with intermittent Aeavy rain. Up on the
Rock, our first contact was made under umbrellas,

WASVUB and his eight separate 10-GHz
stations. Does Kent get the award for bringing
out the most rigs?
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with very poor visibility. [f we hadn't had a dry run
the week before, we would not have known where
to point, Rain seemed to enhance the signal,
sporadically. The contacts with KG2K and K2MPD
were made without the use of 4 Haison on another
band. Indeed, all 3-cm contacts were much better
than the Z-m Haison. 1t was the most fun we have
had on any band in a long time (W2TTM). Jack
(K4HWG) and | attempted about thres times as
many contacts as we successfully logged by setting
up first on the western and then on the eastern sides
of Shenandoah National Park and mmning the
Skyline Drive parking overlocks as the second
Jocation. Signal strengths were excellent during all
successful contacts. An original program written for
the IBM?® PC calculated our corrected magnetic
hearings, distances, grid squares and theoretical
mazximum ranges. | would be happy to make this
program available to any interested user (KA4CKI).
We almost had more stations than operators; 1
showed up with eight complete units (WASVIB).
Discovered a new mode of propagation—Rig
Scatter. . .requires high wind and an unanchored
dish. , .regrettably only effective for a few feet
(KDSHM). This was really neat! Who would have
guessed vou could communicate over these kinds
of distances (22 km) with what just about amounted
to a microwave door opener! (KDSRO). ft rained
heavily, and all our mobile sites required going
wif-road—something you don’t do in south Texas
after a rain! {(KSBTS, opr of NSBHX). Great
contest! We had a terrific turnont of San Diego
X-banders. Many different approaches to equip-
ment. This marks my 3lst vear as an amateur
microwaver! (W6(1Y])), Condx were bad both
weekends, but I sure had a good time and a2m
looking forward to next year (WAGEXYV), On the
first weekend we were above a temperature
inversion, and while we could be heard by many,
we couwld not hear them (30 dB power difference).

Ed, WBOYJ, used a 30-in dish with a
polaplexer faed and Gunn source to make 40
QS0s during the 10-GHz Contest. He operated
from six different locations. (WDSFWE photo)

Next year we hope to have our RF amplifier working
with its 2 dB noise figure, not the 10 dB we had
this year (KF6C). The Hrst three contacts were made
from Santa Barbara island, 50 miles off the coast
(NNE6W), The first wegkend | was just below the

WABEXV/S, Cow Haven Canyon, Mohave
Desert, It's a good thing that Chuck's equip-
ment is built in a compact package—he
operated from 10 different locations during the
sacond weekend.

snow line at 8300 £t with 30 mi/h winds and heavy
clouds below me. Second weekend found me in the
clouds, but still managed several 90-100 mile
contacts (K6PVS), Copied WB6KDF ahout 15 km
away while [ was mobile on the way to the secoad
location, using only the dish feed—nointed the
wroktg way (NO6GN). All signals were 594 . ['m
looking forward to when we will have a chance to
push the distances to the limits of our equipment
(WTPUA). Worked my 9th grid square during the
contest (K2DNR).

Scores

Score lines indicate call sign, total score, total @SOs, number of different call signs worked and best DX in kilometers. Example: VE3BFM/W1
had 461 points total from 4 QS0s with 4 different stations. His best DX was 58 km.

1 4

VEIBFMAT 461 4 4. o8B KA4CK] 411- 9 = 4
AF1T 360- 3 3 S8 FAHWG - & -4
Ka1C0Z 182- 2 1- 42 E4AFUM 123 2 1- 17
wixp 182 2 1 42 WASIPI 123 & 1 17
2 5

Kg2Z T58-14- 1-103 WARVIE 20883615 66
WE2ELS T5B- 14 1.103 KDsHM 1845-31-13- &6
W2TTM £33 & 4 4% WSETG 1195-18: 9 55
KGzk 1. 3 - 48 WaASDBY 1187-15-11- 22
KAIGT 120- 1- 1- 20

KD5RG %85-14- 9 A2 &
NSBHX {+ KSBTS, NSBBO, WBDY) A783-40-18-171
WesBLB. WslLth WABEXYV NET20- 6164
ag7- 16 6 32 N&IIW 18- 26 18- 154
KFaN w1 722 WaSQYR 0321 817
NSBRG W 1 HFBC { + WOBFWE)
WIRETZ i LI I | 2520-20-12-153
WEHES 4458 7 3 55 NexXR 2548-29: 13- 188
KFSPE a51- & 5 24 N6CA F481-15- 14140
KaMK 280 2 2 25 WASBNH 1956-45- 10~ §7
KHS - 1- 1 8 NNEW 1674-12- 9183

KEPVE 1281 7 6158 K2ONR @5 2 L2
WREDNX R4 7. B 79 KBTCH 465 & 1209
KEDS 5 7o 26

WASMHZ B2 70 20 L

WREWYR V45 6 & 63 Aaap 385 4o 2 72
KeHLH 688 5 2142 WAOAL 6 4 P 64
WBRLK Gl & & 2 WABION W2 4 B AR
N&GN 236 4 2 15 KCEOR o 1 1. 10
KASEPC 1365 1- 1- 38

VE

¥ vE2bUB 1% s
WTPUA - B 4128 Fre Lol

Amateur Satellite Communications

{continued from page 70}

to downlink antenna-beam wvariations are
rinimized.

To assure repeatability, the benchmark for
each session is the observed strength of the satel-
lite’s beacon tramsmitter rather than, say, a
carrier sent through the transponder, To assure
accuracy of the — 3 dB increments, a precision
attenuator is used.

To calibrate a test shot, the test director
carefully adjusts the uplink power such that the
dowrnlink signal exactly equals the observed
beacon amplitude. This, then, becomes the
reference Z level for the test session (316 watts
effective isotropic radiated power [EIRP] uplink
in the session typified in Table 1).

Setting the 2, level is often difficult: it is the

88 1L

reason for using the strip chart recorder in the
receiver chain of Fig 2. With spin modulation
and variable transponder ioading to complicate
matters, careful observation is required before
the baseline Z,, level can be established.

Choice of the transponder test environment
is essential to the success of the test session, The
transponder [oading must be moderate and
stable. Too few users means statistically
unacceptable variations in transponder ioading
such that a single, strong signal could modulate
the test levels. Too many users reduces the effect
of individual users, but may mean QRM and
demand more uplink power than the power
amplifier can provide in its linear operating
range.

Once the benchmark Z, is set, it is simple to
reduce powsr levels in 3-d% increments using an
attenuator. One of the significant results to date
is that it is much easier to attain Z8 on Mode
L (7¢-cm downlink) compared to Mode B (2-m
downlink)! There’s a4 message here,

When Phase 3C is launched, two new techno-
sport activities will be introduced. The satellite-
based FMT will add a challenging new dimension

to the traditional HF versions since OSCAR
moves with respect to both the signal source and
the test participant. Doppler shifts will
complicate measurements for the competitor.

An OSCAR-based F 'n’ H event is conceived
as an analogue of the remarkable
SARSAT/COSPAS search-and-rescue trans-
ponders on US and TISSR satellites. In the
AMSAT version, the “‘Fox” (QTH unknown)
is a ““cooperative’ beast. To aid the hounds, the
fox retransmits the WWYV time standard through
the transponder. By comparing the arrival time
of the direct WWYV signal (via the ionosphere)
to the arrival time of the WWYV signal, as relayed
by the satellite, a curve is determined. A series
of measurements narrows the unknown QTH to
4 region.

The FMT and F 'n' H cvents are in the
planning stages and will be described more fully
in a subsequent column. Next time, we'll 1ook
at what it takes to be successful in the ZRO test,

[Write to AMSAT for free information about get-
ting started with OSCARs. An SASE to AMSAT,
PQ Box 27, Washington DC, 20044 will do the
trick.—Ed.] e



Coming Conventions

B —Marc!s 13-15
Southeastern Division, Oriando, FL
March 20-21 (CANCELED)
Michigan State, Muskegon
March 21-22 : :
Roanoke Division, Charlotte, NC
. March 28-29
“Nebraska State, Kearney
March 2829 . '
- Kentucky State, Ehzabethmwn - :
CApril 45 o R
- Delta Division, N Lime Reck, AR
- April 10-12 :
" Missouri State, Kansas Caty

ARRL NATIONAL commuows :
July 10-12, 1987—Atlznta, Georgla

~ Buly 21-24, 1988—Portland, Oregon

DELTA DIVISION CONVENTION
April 4-5, N Little Rock, Arkansas

The Central Arkansas Radio Emergency Net
(CAREN) is sponsoring their Arkansas Hamfest/
Convention at the Woody’s Sherwaod Forest on
W Maryland Ave. Doors open 8 AM-5 PM
Saturday and 9 AM-3 PM Sunday. Admission is
frea, Activities include: dealer sales, flea market,
Packet-Radio Forum, Air Force and Army MARS
meetings, DX Forum, ARRL Forum, a banquet,
and much more. Talk-in on 146.34/94. For more
info and reservations, contact Wayne Mahoker,
WASLLUY, 8 Canyon, N Little Rock, AR 72116,
tel 501-223-1935 days, 501-758-4545 nights.

KENTUCKY STATE CONVENTION

March 28-29, Elizabethtown

The Lincolt Trail ARC is sponsoring their
convention at the Pritchard Community Center
8 AM-5 PM Saturday and 8 AM-3 PM Sunday.

“Attention Hamfest and
- Convention Sponsors:
“ARRL. HQ maintains a date regsster of
_scheduled evenis that may assist you in
- picking a suitable date for your event. .
" You are encouraged to register your
~svent with HQ as far in advance as
~ your planning permits. Note that the
--hamfest and corivention approval
" procedures for ARRL sanction are
-separate and distinct from the date
- registar: Registering dates with AHRL
~+HQ does not constituta League
sanction, nor does it guarantee there
_.Will not be a conflict with ancther
- astablished event in the same arga.
_- We at ARRL HQ are not able to
-~ approve dales for sanctioned Hamfests
" and Conventions. This must be done by
“—.your Division Director for Sanctioned
“ Hamfests, and, additionally, by the
- Executive Committee for Conventions,
.- Application forms can be obfained
by wrlt{ng to or calling the ARRL -

Admission is $5 in advance, 36 at the door. Tables
are $10 one day, $15 both days. Fiea market is $5
one day, $8 both days plus admission ticket.
Activities include: walk-in testing, ARRL and other
related forums, food, free parking, flea market and
new dealers. Nearby motels, Talk-in on 52 and
146.38/98. For advanced tickets and setup
reservations, contact Hubert Hensley, WD4GDA,
PO Box 342, Vine Grove, KY 40175, tel 501-877-2234.

NEBRASKA STATE CONVENTION

March 28-29, Kearney

The Midway ARC will host their 11th annual spring
convention, held at the Holiday Inn. Featured

speakers are Dr John Champa, KSOCL (AMSATY;
Lyle Johnson, WATGXD (TAPR); Chuck Clonner,
KBNG Microwave); ARRL Midwest Director Paul
Cirauer, WOFIR, and ARRL Laboratory Supervisor
Jon Bloom, KE3Z (subject: packet radio). Activities
include 2 flea market, women's bazaar,
ARRL/VEC testing, commercial exhibits, ARRL
Forum, NE Section Officials' Meeting alternative
activities, NE Army MARS Meeting and a Saturday
evening banquet with Roger Welsch. (Nebraska
folklore), the featured humorist. Registration
information available from MARC, PO Box 1231,
Kearney, NE 68848-1231.

ROANOKE DIVISION
CONYENTION

March 21-22, Charlotte, North Carolina

The Meacklenburg ARS is spousoring their 1987
Charlotte Hamfest & Computerfair at the
Convention Center on 4th St & College St. Doocs
open at 9 AM-5 PM Saturday, 9 AM-3 PM Sunday.
Admission is $5 in advance, $6 at the door.
Activities: Forums, contests, cxams, dealers,
manufacturers, flea market. Talk-in on 145.29. For
more info, contact Jack Arnold, KD4JC, 1333
Picadilly Dr, Charlotte, NC 28211, tel 704-595-7073
days, 704-366-2382 nights

SOUTHEASTERN DIVISION
CONVENTION

March 13-15, Orlando, ¥lorida

The Orlando ARC is sponsoring their Hamcation
and Computer Show to be held at the Expo Centre,
500 W Livingston St. Friday, 5 PM-9 PM, features
4 Swap Shop (in 100% air-conditioned comfort.)
Doors open 9 AM-5 PM Saturday, 9 AM-3 PM
Sunday. Free parking available, also for self-
contained RVs, Activities include: AMSAT Phase
4 Seminar, 4 DARS meeting, alternative activities
on Saturday, VE exams on Sunday, and much more.
ARRL speakers include: President Larry E. Price,
WA4RA, and Executive Vice President David
Sumner, KIZZ, and Publications Manager Paul
Rinaldo, W4RI, Banquet on Saturday evening at
7 PM is §12.50 (limited seating). Talk-in on 146.76.
For tickets and information, contact Jack Leavitt,
KF4WM, PO Box 547811, Orlando, FL 32854-7811,
tel 305-647-3319. HE

Hamfest Calendar

Administered By Bernice Dunn, KATKXG
Convention Program Manager

Attention: The deadline for receipt of items for this
column is the 5th of tha second month preceding
pubfication date. Hamfest information Is accurate
as of our deadline; contact sponsor for possible
late changes. For those who send in items for
Hamfest Calendar and Coming Conventions:
Postal regulations prohiblt mention in QST of
g{izes of any kind and games of chance such as
inga,

California (Visatia)—Apr 3-5: Plan now to attend
the 1987 DX International convention sponsored
by the Northern California DX Club at the
Grosvenor Hotel (formerly the Visalia Holiday [nn).
For reservations, call the hotel directly at
209-651-5000.

Connecticat (West Hartford)—Mar 15: The
Insurance City Repeater Club will hold its annual

Computer/Amatenr Radio Flea Market at the
American School for the Deaf 9 AM-2 PM. Tables
$10. Admission $2. Tafk-in on 146.88 and 147.15.
For more information, contact Chuck Motes,
K1DFS, 22 Woodside La, Plainville, CT 06062.
Florida (Ft Walton Beachj—Mar 21-22: The
Playground Amateur Radio club will hold its 17th
Annual N Florida Ham/Swapfest at the Shrine Fair-
grounds on Lewis Turner Blvd. Doors open 8 AM
both days. VE exams Saturday only, ARRL, MARS
and QCWA mesetings. Banquet Saturday night. RV
parking. Talk-in on 19/79 and 52. For more infor-
mation, write to PARC, PO Box 873, Ft Walton
Beach, FL 32549,

linois (Grayslake)—Mar 29: The Libertyville and
Mundelein ARS will sponsor their Lamarsfest 1987

TARAL Hamfest

at the Lake County Fairgrounds. Northbound and
Southbound 1-294, exit to Rte 120 W, right on
Rte 45; fairground is 2 blocks on left, Doors open
8 AM-2 PM, setup 6 AM. (Advanced commercial
setup by reservation only), Admission $2 in advance
(deadline by mail March 20), $3 at door. Activities
include electronic and radio swapfest, exhibitors,
code speed testing, rest area, free parking, cafeteria,
and more. Talk-in on 63/03 and 52. For more info,
contact LAMARS ¢/0 Marc Abramson, PO Box
751, Libertyville, 1L 60048, tel 312-255-0642
(8 PM-10 PM).

TXentucky (Cave City)—Mar 7: The Mammoth
Cave ARC will sponsor their annual Glasgow Swap-
fest at the convention center, very accessibie from
[-65, Parking available. Hours from 8 AM until
closing. Admission $3 per person; exhibitors no
extra charge. Tables available $3 each. Activities:
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XX and ARRL Forums, flea market, VE tests at

10 AM. Walk-ins only; bring license and photocopy.

Talk-in on 34/94 and 144.59/145.19. For more info,

S,;nsd N4AHCO, Rte 2, Box 112B, Glasgow, KY
141.

Lounisianz (Alexandris)—Apr 4-5: The Central
Louisiana ARC is sponsoring their CLARC Ham-
fest 9 AM-4 PM. Admission $1. Activities: forums,
swap tables, testing, banquet, RV hookups and
special motel tates. Talk-in on 145.15. For more
infa, contact CLARC, PO Box 7772, Alexandria,
LA Ti306.

W.ouisiang (Lafayetie)— Mar 14-15: The Acadiana
ARA is sponsoring their Hamfest 87 at the Holiday
inn Central Holidome, south of [-1{} on Hwy 167.
Hours 9 AM-5 PM Saturday, 9 AM-1:30 PM
Sunday. Admission $2. Activities: dealers, forums,
flea market, exams, women's activities, tours, and
more. Talk-in on 22/82 and 81/21, For more info,
contact June Bodensieiner, 129 Patricia Anne,
Lafayette, LA 70508, tel 318-837-9484 day or
evening.

Maryland (Timonium)—Mar 28-29: The Baltimore
ARC will present the 1987 Greater Baltimore
Hamboree and Computerfest at the Marvland State
Fairgrounds Exhibition Complex. Faod and parking
available. Gates open 8 AM both days. Admission
$4 a day or $6 for both days; under 12 free. Over-
night accommodatjons available. The fairgrounds
are located east of 1-83 exit 17, three miles north
of [-6%5, just north of Baltimore. For more info,
display place or reservations, contact GBHC, PO
Box 95, Timonium, MD 21093-0095, tel
301-HAM-FEST.

Massachusetts (Framingham)—Apr 5: The
Framingham ARA will hold its annuai Spring Flea
Market and exams at the Framingham Civic League
Bldg, 214 Concord St (Rte 126). Doors open 10 AM
until closing, seilers begin setup at 8:30, Admission
52; tables $10 (includes one free admission).
Preregistration required for tables and exams, Talk-
in on 75/15. To reserve tables, contact Jon Weiner,
E1VVC, 52 Overlook Dr, Framingham, MA 01701,
tel 617-877-7166. To register for license exams, send
completed 610 Farm, copy of ham Yeense and check
for $4.35 payable to ARRL/VEC to FARA, PO
Box 3005, Framingham, MA $1701, Walk-in exams
on a space-available basis,

tMiichigan (Grosse Pointe)—Apr 5: The South
Eastern Michigan ARA is sponsoring their 28th
Annual SEMARA Swap and Shop 8 AM-3 PM. Ad-
mission 31 in advance, $3 at the door. Tables $8
in advance, §10 at door. Activities: ARRL, DX,
Packet, RTTY forums, and more. Talk-in on 70/10
and 52, Deadline for advance registrations is
March 21. For more info, contact Fred Lewis,
NK&M, 313-R81-0187, or write to SEMARA Ham-
fest, PO Box 646, St Clair Shores, MI 48080.
Michigan (Marshatl}—Mar 21: The Southern
Michigan ARS and Marshall High Photo Elect-
ronics Club are sponsoring their 1987 26th Annual
Michigan Crossroads Hamfest at the Marshall High
School 8 AM-3 PM. Setup at 6:30 AM. Tickets 52
in advance (SASE), $3 at the door. Tables 50 cents
per ft (min 4 ft), reserved until 8 AM; send SASE
to SMARS, PO Box 934, Battle Creek, M1 48016
or ¢all Wes Chaney, NSBDM, at 616-979-3433.
Amateur Radio license exams (Novice-Extra) at
9:30 AM. Preregistration requested. lnclude
Form 610}, SASE and $4.35. Make check out to
ARRL/VEC and send to License Exam, PO
Box 2, Pleasant Lake, MI 49272, Walk-ins on
availability basis. Talk-in on 146.67, 146.52 or
223.94. Directions: [-69 to [-94, then east to exit
110 {(eld US 27), then south and east to school;
follow signs.

New Hampshire (Hudson)—Mar 14: The interstate
Repeater Society will hold its annual flea market
at the Lions Club Hall, Lions Ave. Doors open
3 AM-4 PM. Talk-in on 146.85. Admission $1.
Tables $8 (some available with power). For table
reservations, call 603-623-0628 or 603-883-9441, or
write to [RS, PO Box 493, Derry, NH (3038.
New JYersey (Egg Harbor City)—Mar 28: Shore
Points ARC is sponsoring their Springfest '87
9 AM-2 PM at the Atlantic County 4-H Center on
Rie 50, about 15 miles west of Atlantic City, Sellers
%5 per space (bring own table); buyers $3. Food and

90 051=

drinks available. Talk-in on 146.985 and 52. For
more info, write to SPARC, PO Box 142, Absecon,
NI 08201,

New Jersey (Madison)—Mar 13: The Splitrock
ARA is sponsoring their Second Annual Evening
Hamfest at the Drew University Center, Rm 107,
Rte 24, Madison, NJ. Setup begins 6 PM; doors
open 7 PM. Admission $2 for buyers. Tables
available in several sizes, $2-38 per table. Talk-in
on 146.985 outside Madison area, on 146,58 in
Madison area. For further information, write to
SARA, PO Box 3, Whippany, NJ 07981, or call
Steve Halliburton, WA250C, at 201-366-9642,

New Jersey (Saddle River]—Mar 28: 'The Chestnaut
Ridge Radio Club is sponsoring their 10th Annual
Ham Radio Flea Market at the Education Building,
Saddle River Reformed Church, East Saddle River
Rd and Weiss Rd. Admisston 31. Tables $10 for
the first; $5 each additional table. Taifgating $5.
Food and drinks available. For more info, contact
Jack Meagher, W2EHD, 201-768-8360.

iNew Jersey (Trenton)—Mar 22: The Delaware
Valley Radio Assn will sponsor HAMCOMP *&7,
8 AM-2 PM, at the New Jersey National Guard,
112th Field Artillery Armory, Eggerts Crossing Rd,
Lawrence Township, approx 2 miles north of -95,
Ree 206 interchange. Admission $3 advance, $4 at
the door. Indoor selling spaces $6. Sellers must pro-
vide their own tables. [oors open & AM for
vendors. Food and parking available. Talk-in on
07/67. For more information and space reser-
vations, write to HAMCOMP *87, ¢/0 KB2ZY, Box
4418, RD 1, Stockton, N 08559 (SASE).

tNew Jersey (Willingboro)—Apr 35: The
Willingboro Repeater Group is sponsoring their
annual hamfest, 8 AM-2 PM, at the Holiday Lakes,
on Rte 130 and Creek Rd. Admission $2 in advance,
§3 at the door; under 16 free. Table spaces §5 per
8 ft. Table setup from & AM. Tailgaters must
purchase admission ticket; outdoor selling only.
Taik-in 146,925 and 146.320. Food and parking.
For more info, contact the Willingboro AREA
Repeater Group, PO Box 472, Willingboro, NJ
08346, or call Jack, K2KILM, at 609-877-5249 after
6 PM.

New York (White Plains)—Mar 8: The Westchester
Emergency Communications Assn is sponsoring
theivr WECAFEST 87 Hamfest ¢ AM-3 PM,
Directions: Sprain Brook Pkwy to 100C Bronx River
Pkwy to Westch Community College exit.
Admission $3. Food, ARRL and Tech Forums, VE
testing, ham-station demos, and much more, For
more info, write to Sal Lagonia, N2EOM, PO
Box 348, Millwood, NY 10546, tel 914.245-7550.

COhio (Circleville)—Mar 1: The TEAY ARC will
hold their 1987 Hamfest at the Pickaway County
Fairgrounds 4-H Bldg, Rte 22 East, across from
Kroger’s. Doors open 8 AM-4 PM, with eariy setup
at 6 AM, Tables are § ft and $35 in advance, 56 at
the door. Talk-in on 18778 and 52. Contact Tim,
NMBY, or Betty Herron for ticket and table infor-
mation at 339 Walnut St, Cireleville, OH 43113,
tel 614-477-2355 (SASE preferred).

tOhio (Maumee)—Mar 22: The Toledo Mobile
Radio Assn proudly presents their 32nd Annual
Hamfest and Computer Show, held at the Lucas
County Recreation Center on Key St, 8 AM-5 PM.
Tickets $2.50 in advance, $3 at the door. Tables,
parking, motels, food, women’s activities [1 AM,
and much more. For tickets and table information,
send SASE to TMRA, Robert Hanna, KEADK,
2154 Circular, Toledo, OH 43614.

Pennsylvania (Hermitage)—MWar 21: The Mercer
County ARC will hold its 2nd annual How-To-
Seminar 9 AM-5 PM. Topics are on ham-shack
skills and related subjects. License exams (Novice-
Extra); free admission for examinees and those
under 16; all others $2. Talk-in on 75/15. Location
is Hermitage Middle School, Rte 18, near Sharon,
PA. For more information, send SASE to MCARC,
Hox 996, Sharon, PA 16146, tel 412-962-4640 days
oT nights.

Pennsylvania {Monaca)—Mar L5: The Beaver
Valley ARA is sponsoring the 3rd Annual Tri-State
Hamfest, 8 AM-4 PM, at the Community College
of Beaver County ‘“*Golden Dome.” Forums,
testing, refreshments. Vendor spaces free. Table
rental available, Talk-in on 145.31/71 and 52. For

information on tables or reservations, contact Mike
Pasterik, KA3JRR, 115 West Woodland Dr,
Aliquippa, PA 15001,

South Carolina (Charleston)—Apr 5: The
Charleston ARS is sponsoring the Charleston Ham-
fest, 7 AM-5 PM, at the Elk's Recreation Site,
Cosgrove Ave (Hwy 7), off [-26. Tailgating space
no charge. Tables $5 each; free parking, and food.
Admission $5; under 12 free. The Hospitality Room
for hamfest participants will be open 7:30 PM-
11 PM or April 4, Talk-in on 19479, For amateur
exam information, contact Vernon Wells, WC4C,
128 Miley Ave, Summerville, SC 29483, tel
803-871-1218. For more info, contact Jenny Myers,
at B03-747-2324 or Carol Pemnington at
803-766-4939.

Fexas (Midland)—Mar 14: The Midland ARC will
hold its Annual St Patrick's Swapfest 10 AM-5 PM
Saturday and 8 AM-2:30 PM Sunday at Midland
County Exhibit Building, ¢ast of Midland om the
notth side of Hwy 80, Preregistration $5; §6 at the
doar, Tables $6 each; refreshments available; VE
tests given {(all categories), For further info and
reservations, contact Midland ARC, PO Box 4401,
Midland, TX 79704

Washington (Puyaflup)—Mar 14: The Mike and
Key ARC will hold its Sixth Annual Electronics Flea
Market at the New Pavilion Hall of the Western
Washington Fairgrounds % AM-6 PM, Admission
$2. Tables $15 before March 1, $18 aiter, Table
setup 4 PM-9 PM Friday, 6 AM-9 AM Saturday.
Commercial space $50, Free parking: free overnight
space for self-contained RVs, and food available.
Talk-in on 22/82 and 224.12. For further info or
reservations, write to M&K Flea Market, PO Box
2121, Kirkland, WA $8083-2121, or call Ray Leslie
at 206-821-4188 or Jim Christiansen at
206-265-3481.

Washington (Walla Walla)—Mar 29: The Walla
Walla Valley ARC will hold its annual Swap-Meet
at the Milton-Freewater, Oregon Community Bldg.
Doors open for all 8 AM-5 PM. Tables $5; ad-
mission free. Tatk-in on 38/28. For more info, con-
tact Bernie Frarier, WATCBX, 610 S Ist Ave,
Walla Walla, WA 99362, tel 509-529-0879.

tWest ¥irginia {Charleston)—Apr 5: The
Charleston ARC is sponsoring their Hamfest &
Computer Show at the Charleston Civic Center,
Phrections: Interstate 1-64, 1-77, I-79 to Charleston
WYV, take exit marked Civic Center, Admission $4.
Doors open 8 AM-5 PM. Talk-in on 28/88. Activi-
ties include forums, slow-scan TV, packet, flea
market, swap tables, computer demos, and more.
For more info, contact QOllie Rinchart, KASTIK,
tel 304-768-3534.

Wisconsin (Jefferson)—Mar 22: The Tri-County
ARC will hold its annual hamfest 8 AM-3 PM at
the Jefferson County Fairgrounds. Tickets $2.50 in
advance, $3 at the door. Tables $3 in advance, §4
at the door. Reserve early! Free parking, amateur
exams, and more. Doors open 7 A for sellers oaly,
Talk-in on 144.89/145.49 or 32. For more infor-
mation, tickets or tables, send SASE to Bob Barker,
K9RH, 724 Burdick, Milton, W 53563,

Wisconsin {Milwaukee)—Mar 7: The Milwaukee
School of Engineering ARC will hold its annual
Iramfest & AM-2 PM at 1121 N Milwaukes St.
Tickets $2; tables (4 ft} are $3. Send early. Talk-in
on 19/79 and 52. For information, tickets or tables,
send SASE to WOHHXFEST, PO Box 644,
Rm C-6, Milwaukee, WI 53201-0644

Wisconsin (Kaukauna)—Mar I4: The Fox Cities
ARC will sponsor a Swapfest at the Kaukauna High
School. Admission $1. Amateur testing available.
Exit Hwy 35 8 off Hwy 41 to Main St. For tables
and testing, contact Don Baker, NB9J, 621 W 7th St,
Kaukauna, WI 54130.

FEEDBACK

An error appears in February ()57 concerning the
Indiana Hamfest, March 8, 1987 in Indianapolis.
The cost per table lincluding space) is $8, not §5.

Note: Sponsors of large gatherings should check
with League HQ for an advisory on possible date
conflicts before contraction for meeting space.
Dates may be recorded at ARRL HQ} for up to two
years in advance. [+



Contest Corral

Conducted By Billy Lunt, KR1R
Assistant Contest Manager, ARRL

Feb 28-Mar 1

REF French Contest, phone, Jan QST, p 84,
RSGB 7 MHz Contest, CW, Feb QST p 83.

Rats Nest & Crooked Stick Contest Sprint,
Feb OST, p 83.

Feb 28-Mar 2
YL-OM Contest, CW, Jan QST, p 84,

MARCH

7-8

ARRL International DX Contest, phone.
Dac QST, page 80.

4

West Coast Qualifying Run, 10-35 WPM, at
0500Z Mar 5 (9 PM PST Mar 4), W6OWP prime,
W6ZR] alternate. Frequency is approximately 3.5%)
MHz. Underline one minute of the highest speed
you copied, certify that your copy was made without
aid and send to ARRL for grading. Please enclose
vour full name, call (if any) and complete mailing
address. A large SASE will help expedite your award
or endorsement.

12

WI1AW Qualifying Run, 10-35 WPM at 03007,
Mar 13 (10 PM EST Mar 12). Transmitted simul-
taneously on 1,818 3.58 7.08 14.07 21.08 28.08 50,08
147.555 MHz. See Mar 4 listing for more details,

14-15

Maine QS0 Party, sponsored by the Portland
AWA, from 0000Z Mar 14 until 24002 Mar 15.
Work stations once per band and mode. Exchange
serial number, signal report and QTH (county for
ME stations; state/province/country for others).
Suggested frequencies: CW-—1.810 and 60 kHz up
from low end of other bands; phone—1.870 3.930
7.280 14.280 21.380 28B.580; Novice--20 kHz up
from low end; RTTY—23.610 and 90 kHz up on
other bands. Work station on CW, phone and
RTTY on each band. Count t point for phone,
3 points for CW and § points for RTTY contacts,
Multiply by number of ME counties worked for
final score (ME stations multiply by ME counties
and states/provinces/countries worked)., Mail
entries to PAWA, PO Box 1605, Portland, ME
04104,

lowa SO Party, sponsored by the lowa Section,
from 1800Z Mar i4 until 0600Z Mar (5. Work
stations once per band and mode. No repeater
Q50s. Exchange signal report and county for lowa
stations, section or country for others. Suggested
frequencies: CW—1.810 3,550 7.050 14.060 21.050
28.050 MHz; phone—3.875 7,225 14,275 21.325
28.600 50,110 144,200 146.520 MHz; Novice
-~-10 kHz from low ends. Count I point for each
phone contact, 1.5 peints tor each CW contact,
3 points for each OSCAR contact. Novices and
‘Techs count 5 points for each QSO. lowa stations
multiply total QSO points by total Sections and total
lowa counties. Others multiply total QSO points
by lowa counties (max 99) worked. Bonus multiplier
for each ARRL lowa Section Official worked (max
8). Awards. Mail logs by Apr 1 to Bob McCaffrey,
KOCY, 3913 29th, Des Moines, IA 50310.

Yirginia State QSO Party, Feb OST, p 84.
Wisconsin QSO Party, Feb QST, p 84.

14-20

Tnternational Slow Scan/Fast Scan TV DX Contest,
sponsared by the Interpational VYisual Com-
munications Assn (IVCA) from 0000Z Mar 14 until
2400Z Mar 20. SSTV and FSTV only. Work stations
once per contest. Exchange by video name, QTH
and a picture {one of vourself preferred). Score
10 points for the first contact with any DXCC
country, 5 points per additional DXCC countries,
2 points per contact with own country and 2 point
bonns for an SSTV/ESTV relay contact for the final
transmitting station {the original material must
originate from another station who receives no

bonus points). Trophies. You must use official
IVCA contest logs, which are available from
WE6FVV, Send logs within 30 days to Mr L. B.
Tepfer, WoFVV, 12114 E Garvey Ave, El Monte,
CA 91732

13

Zero Distriet QSO Party, sponsored by the
Davenport RAC, from [800Z-2400Z Mar 15. Zero
District stations may work anyone; all others work
@-district stations. 80-10 meters only, phone and
CW. Work each station once per band and mode.
Mobile stations may he worked again as they change
counties. Exchange signal report and state. Zero
district stations also send county. Suggested fre-
quencies: CW-—60 kHz up from lower band edges;
phone—3.900 7.270 14,300 146.52; Novice—3.730
7.130, Count 1 point for phone Q80s, 2 points for
CW QS0s. Zero District stations multiply QSO
points by total of states, @ district counties,
provinges and DXCC countries worked. Others
multiply QSO points by number of Zero District
counties worked. Mail logs by Apr 20 to WaBXR,
5305 White Post Rd, Bettendorf, LA 52722,

17

WIAW Qualifying Run, 1035 WPM, at
1400Z (9 AM EST) Mar 17. See Mar 4 and 12
listings for more details.

21-22
YL-ISSB QSO Puarty, phone, Jan (5T, p 83,

BARTG Spring RTTY Contest, sponsored by the
British Amateur Radio Teleprinter Group, from
0200Z Mar 21 until 02002 Mar 23, Operate 30 hours
maximum, Off-times must ba no less than three
hours each and must be indicated on fog. Single
operater, multioperator and SWL categories. Work
stations once per band, 80-10 meters. Exchange
UTC time, signal report and message number
starting with 001, Count two points for RTTY QSQs
with stations in your country, 10 points for others.
Count 200 bonus points for each couatry worked
per band. For final score, add QSO points x (total
different DXCC countries + W/VE/VK call areas
per band) plus (band countries X 200 % continents).
Use a separale log sheet for each band. Mail logs
to be received hy May 30 to Peter Adams, G6LZRE,
464 Whippendell Rd, Watford, Herts WD1 7PT,
England.

Tenoessee SO Party, sponsored by the Tennessee
Council of ARCs, from 21002 March 21 until 05002
Mar 22 and 1400Z2-2300Z March 22. Work stations
once per band and mode. Work portables and
mobiles again as they change county. Mo repeater
or list QSOs, CW QS0s in CW bands only. Stations
musk remain on a band or maode for 10 minutes after
making a QS0. Exchange signal report and QTH
{county for TN stations; state/province/country for
others). Suggested frequencies: CW—I[.815 and 50
kHz up from lower band edges; phone—1.860 3,980
T.280 14,280 21.280 28.58(r; Novice—3.725 7.125
21.125 28.125 Count 1.5 points per CW QS0 and
| point per SSB QSO. TN stations multiply by total
states, VE call areas and TN counties {max 95)
worked. Others multiply by total TN counties
worked, Portables and mobiles add 500 bonus
points to total score of each country operated from
excluding home county (min 10 Q8Os from each
county). Mail fogs by May | {include a large SASE
for results, ceturn of log and/or certificate carned)
to Middle TN ARC, William Fulcher, NAWF, PO
Box 1702, Hendersonville, TN 37077-1702.

28-29

CQ World Wide Prefix Contest, phone, sponsored
by CQ Magazine, from 00007 Mar 28 until 24002
Mar 29 (CW contest, May 30-31). Single ops are
allowed a maximum 30 hours operating time; off-
times must be at least 60 minutes in length and must
be clearly indicated in the log. Multioperator
stations may operate entire 48 hours. Phone only,
160-1} meters (excluding the WARC bands).
Categories: single op, all band and single band; QRP
(SW output maximum); multiop {multiband only)
multi and single transmitter. Muiti-singles must

remain on a band for at least 10 minutes after
making a QS0; multi-multis are allowed only one
signal per band. All transmitters must be located
within a 500-meter-diameter circle or limits of
property; no remote stations. Work stations once
per band for QSO point credit, but prefix credit may
be counted only once. Exchange signal report plus
serial number starting with 001, Multi-multis use
separate numbers on each band. QSO points: Con-
tacts hetween stations on different continents count
three points on 28, 21 and 14 MHz and six points
on 7, 3.5 and 1.8 MHz. For North American
stations, contacts between stations in different
countries on the NA continent count two points on
28, 21 and 14 MHz and four points on 7, 3.5 and
1.8 MHz. For non-NA stations, contacts with
stations in other countries but on the same gontinent
count oue point on 28, 21 and 14 MHz and two
points on 7, 3.5 and 1.8 MHz., QSOs between
stations in the same country count zero points, but
are permitted for prefix multiplier credit. Multipliers
are prefixes, to be counted only once. A prefix is
the two or three letter/number combination that
forms the first part of an amateur call sign, as in
W1, G4, DF3, 8P6, etc. Stations operating outside
the call area indicated by their call signs must sign
portable. The portable prefix counts as the
multiplier; for example, AAIK/3 in Delaware
counts as an AA3 multiplier. Final score is total

oints times sum of prefizes worked. Awards
and club competition. Mail logs by May 10 {Jul 10
for CWhto C‘Q Magazine, WPX Contest, 76 North
Broadway, Hicksville, NY 11801.

3

West Coast Qualifying Run, 10-35 WPM, at
O500Z Apr 1 (9 PM PST Mar 31). See Mar 4 listing
for more details.

APRIL

4-5

North Americar QSO Party, CW, sponsored by the
National Contest Journal, from 1800Z
Apr 4 nntil 0600Z Apr 5 (phone—I800Z Apr 1]
until 0600Z Apr 12). Contests are separate. Single-
operator and multioperator. Multiop may be
multitranstitter, but only one signal per band. No
spotting nets for single op. Single ops may operate
any 10 hours, Rest periods must be at least 30
minutes long and noted in log. Multiops may work
the entire contest. Use only one call sign per contest.
Exchange name and state/provinee/country. 160-10
{no WARC bands). Work stations once per band.
Suggested CW frequencies are 35 kHz above band
edge; phone—I1.865 3.850 7.225 14.250 21.300
28.600. Try 10 m at 1900Z and 2000Z, 160 m at
0430Z and 0530Z. A valid QSO is two-way, logged
exchange between a North American station (as
defined by CQ WW DX Contest plus KH6)
and another station. Multipliers are states
{including KH6 and KL7), VE call areas (VE1-VES,
VYO, V02, VY1) and other NA countries (do not
connt USA, VE, KHé or KL7 as countries), Score
| point per GSO. Multipliers times QSO points for
final score. Awards. Send logs, sutmmary sheet and
dupe sheets before 30 days after the contest to Dave
Pruett, K8CC, 2727 N Harris Rd, Ypsilanti, M[
48198,

GARTG SSTV Contest, Part 1, sponsored by the
German AR Teleprinter Grouwp, (000Z-0800Z
Apr 4, 1600Z-24007 Apr 4 and 0300Z-1600Z
Apr 5 (Part 2 will be held Oct 10-11). 3.5, 7, 14,

21 and 28 MHz only. Work stations once per band.

Exchange call signs, signal teport and serial numbe.

GARTG members also send membership number.

Count 10 points per QS0. Multipliers: countries as
defined by the WAE and DXCC lists and W/K,
VE/VQ, JA, PY, VK call areas. Final score = (S0
paints x multipliers worked per band x continents
worked per band. Add 50 honus points per GARTG
member worked. Mail logs to be received within
2 months to Wolfgang Punjer, DL8VX, PO Bax
90 1t 30, D-2800 Hamburg 90, Fed Rep of
Germany.

Connecticut QSO Party, sponsorad by the Candle-
wood ARA, from 2000Z Apr 4 until 0200Z Apr 6,
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with a rest period from 0500Z to 1200Z. Phone and
W, Exchange signal report, serial number and
ARRL Section (county for CT stations). CT stations
work DX for (S0 points {only one multiplier}, Club
station WIQI counts 5 points per band/mode.
Novice (350s count 2 points; OSCAR QS50s 3
points. CT stations multiply QSOs by ARRL
Bections worked, others multiply by CT counties
worked. Suggested frequencies: phone-—3.927 7.250
14.296 21,3% 28,540 MHz; CW—40 kHz {rom low
end; Novice—3.725 7.125 21.125 28,125 MHz. Cer-
tificate to highest scorer in each state, and CT Cer-
tificate for working all CT counties. Mail by
Apr 30 to CARA, c/o R, Dillon, N2EFA, RFD 7,
Noel Ct, Brewster, NY 10509,

CRRL QST QSO Party, CW, sponsored by the
CRRL Apr 4-5, 1500Z- 23007 each day (phone—
Apr 11-12, 1500Z-2306Z each day). Work VE/VO
QST stations. Suggested frequencies are the lower
50 kHz of all CW bands {phone—1.850 3.850 3.740
7.250 7.060 14,350 14.130 21,300 28.600). Make
CW, phone or mixed contacts with 8 different
VE/VO QST stations and receive a special CRRI.
QST Award. Send logs and SASE or SAE/IRC
{business-size envelope) to Gary Hammond,
21'E3}§[N, $ McLaren St, Listowel, ON N4W 3K1,
Cantada,

10

WI1AW Qualifying Run, 10-35 WPM at
0200Z, Apr 11 (10 PM EST Apr 10}. See Mar 12
listing for more details.

11-12

MNorth American QS0 Party, S5B, see Apr 4-5
listing for more details.

CRRL QST QSO Party, phone, sce Apr 4-5 listing
for more details.

GARTG RTTYY Coatest, Part 2, sponsored by the
German AR Teleprinter Group. VHF, 1200Z-1600Z
Apr 11; HF, 07002-1100Z Apr 12, VHF and HF
are separate contests. Classifications: A—HF over
200-W input, B—HF under 200-W input, C—8WL,
D—VHF. Exchange RST, QSO number, name,
QTH, QTH locator (for YHF only). After each
QS0, the station who called CQ must QSY.
HF—2.5 and 7 MHz., Count 1 point per QSO.
VHF—144, 432 and 1296 MHz. Count | point per
144-MHz 50, 2 points per 432-MHz S0, 3
points per 1296-MHz (S0, Final score is total QSO
points, Mail logs to be received no later than 20 days
after the end of the contest to Wolfgang Punjer,
DL3VX, PO Box 90 11 30, >-2100 Hamburg 90,
Fed Rep of Germany.

13

ARRL Spring Sprints, 144 MHz.
21

ARRL Spring Sprints, 226 MHz.
25-26

Helvetia Contest

26

WI1AW Qualifying Run

29

ARRL Spring Sprints, £32 MHz,

Deadline: The deadline for receipt of items for
this column is the 1st of the second month

preceding the publication date. For example, your
information would have fo reach HQ by Apr 1 to
make the June issue. Please include nams of
contest, dates, times (Z) and complete rules. Send
t&_ %g?ﬁst Corral, 225 Main 8t, Newington,

Standard Contest Guidelines

1) Make sure your log details the date, time,
band, call sign and complete exchange sent and
receivad for each QSO claimed for contest credit.

2) Your summary shest should indicate your
score, including how you figured it, and a
declaration that you followed FCC/DOC
regulations and the contest rules. Your name, call
sign and complete address should be typed or
printed in block letters.

3) Crosshand, crossmode and repeater
contacts are usually not permitted. Contacts with
the samae station on different bands are usually
permitted.

4) Your log should be checked carefully for
duplicate QS80s; if more than 200 QS0s are
made, dupe sheets should be includad with your
entry.

§) Your log may be considered a checklog or
disqualified if it is incomplete or if too many errors
are detected by the contest committee.

B} Avoid standard net frequencies.

International contests generally offer awards
to top scorers from each US call area and each
country; state QSO parties to each state/province.

8) Your summary shest should include the
following statement: *‘l have observed all
competition rules as well as all regulations
astablished tor Amateur Radio In my country.”
The declaration should be signed and dated Ax<3

Special Events

Conducted By Billy Lunt, KR1R
Contest Manager, ARRL

San Antonio, Texas: The San Antonio RC will
operate Wi5C from 12007 Mar 2 until (0200Z
Mar 3 from the Alamo in celebration of the Texas
Independence. Operation will he in the lower
portions of the 10-80 General CW and SSB bands.
For QSL, send SASE to W5SC, 3642 E Houston
St. San Antonio, TX 78219-3818,

Sweetwater, Texas: The Nolan County ARC
will operate a special-event station 15002-2400Z
Mar 13-15, during the World’s Largest Rattle-
snake Roundup. Operation will be in the 20 and 40
General phone bands. For certificate, send QSL
and large SASE to WRSB, Rte 2, Box 121-A,
Sweetwater, TX 79556,

Fairbanks, Alaska: The Arctic ARC and the North
Star Borough will operate special-event stations
Mar 13-22 celebrating the Fairbanks [ce Festival
and the Yukon Quest Sled Dog Race. Operation

will be on all bands 10-160 and most mades. For
special QSL, send QSL and SASE to the station
woarked.

Macon, Georgia: The Macon ARC will operate
W4BKM Mar 28, 1500Z-2100Z, to commemorate
the Cherry Blossom Festival, Suggested frequencies:
phone—£4,237; CW—7,137. For a Cherry Blossom
Certificate, send large SASE and QSL to Macon
ARC, PO Box 4862, Macon, GA 31208-4862.

Deadline: The deadline for receipt of items
for this column is the 1st of the second
month precedin? the publication date. For
example, your information would have to reach
HQ by Apr 1 ta make the June issue. Please
include the name of the sponsoring organization,
the location, dates, times(Z}, frequencies and
call sign of the special-event station. Requests

for donations will not ba published.

QSLing Special-Event Stations: To get your Q8L
ar certificate fram any of the spacial-avent stations
listed here, follow these simiple guidelines. Q)
After working the station, carefully fill out a QSL
card for the QS0O. Show the date and time
accurately using UTC. (2) Prepare a self-
addressed, stamped envelope. If sending for a
certificate, use a 9- x 12-in envelope if you want
an unfolded certificate, or a no. 10 envelope if
folds are okay. Include enough p e for return
of your envelepe. (3} Mail both your QSL and your
SASE to the address listed, or to the address
given on the air by the station you (ISO. Be
patient. Special-event stations will often print their
cards andfor certificates after the operation [s over
s they will know how many to arder. |

b GH;

Strays ‘oS

ATTENTION: YIs

[”1 The Lani Kai Resort, Ft Myers Beach, Florida
will be the site of the YL Spring Fling,
May 29-31. Registration is $7 until May 1, $8
after May 1. Accompanying OMs need not
register, but must have meal reservations.
Activities include fashion show, shell-making
demonstrations, charter fishing, golf and tours,
"There will be 2 roofiop luau on Saturday night.
Hotel rooms and efficiencies cost $45; RV
accommodations available., For more
information, contact Myrtle Farnsworth,
MN2AKC, 142 Kihade Trail, Medford Lakes, NJ
08055, tel 609-654-9496.

92 (119 X

I would like to get in touch with. ..

[71 U3 or Canadian hams with spare amateur
call-sign license plates, Wilhelm Johannes,
YD2DKL, Pandega Duta 3/17, Yogyakarta
55281, Indonesia.

QST congratolates. ..

[ the following radio amateurs on 50 years as
ARRL members:
* Grant Storey,
California
* Lee McKee, WOBX, of Muscatine, lowa
¢ Paul Schneider, N6XW, of Oxnard,
California

WONIK, of Oakhursi,

{71 Mel Hughes, K6KSY, on being elected mayor
of Rancha Palos Verdes, California.

Feedback

1 The Novice and Technician class labels
in the [S-meters bar chart on page 58 of
January 19387 QST are not aligned properly
with the frequencies they relate to, The *“N*’
and ““T"* should be under the extreme-righ
column. &)




Section News

Administered by Steven Ewald, WA4CMS

The ARRL Field Organization Forum

CANADA

ALBERTA: SM Blll Glll ia, VEBABC—A/BM: VESAMM,

SECIVERXT, Th/DECG/SM: VESABC. Alberta

clubs gcarlng up 10: bllc -sarvice gvents, Northern Alberta
Radio Club tooking afier Bantam Hockey later in Decetnber.

Band conditions, éspacially 80 maters, have been veéy oor
the few weeks and monthly and peraonal totals icult
to obtain. Hepeater IInkln?“spreadlng rapidly over AEbarta
Hope avarymne has a ve Christmas and a good xe
in 1987, Traffic: APSN QNI , QTC 30, Informals 84. ATN
o]r;\u 282, QTG 62 F'ersonal "totals: VESGUS (1ormar(y
VEGCPE) 26, VEGEJ 6.
BRITISH COLUMBEA: SM, H. Ernig Savage, VE7FB—British
Calumbta Emargeniy Nat, 3560 KHz, N'M Fardi, VETEIU
repcrts chack -ing 92 485 B.C. Public Service Net 3727
KHz, NM Ford, VE7D) DF reports High 173 - Low 141 Total
4394, Both nels wera plagued with harmrendous atmosphetics
almost all of Decernber. Vancouver ARC had a vai well
attanded and successfyl Christmas . Mike, VETDXD,
awarded the mmmunﬂy award from the citizen af Gabdo]a
Istand for his out standing services as volunteer for the
ambulance service, \IIEQSM‘S Mike, is !eachln%e sanior Japanse
English in Japan. Wee-Willy, VE7RQ, has been Honored b
the Governor-General of Canada and many Mayars of B.
on his 90th Birthday. Bill was a SPARKER on the Empnass
Boats back in the ear twenties. Thanks to the Clubs for their
|ettars muchvag? d. Traffic: VE7BNI 584, VETEJL 298
YETFB ANG 130, VETEJW 108, VETXA 81, VEZFME
49, VEVCCJ 30, VE7/DJ 29, VETBUZ 21, VETBZI 16, 'VETEGM
11, VETBNH T VEZDEY 7.
MANITOBA: 5M, Jack Adams, VE4AJE—AL time of wnting
this report Jan 5, 1986 tha water [s lying on the straat - har
ta balieve it in Janu 20 of those who have received cards
{Manitoba Baction Appointees) stating that their membershlE
in ARRL has expired, ploase disregard this notice as ARH
na longer has a record of Canadian membership. In discussion
with Harry, VE3GRO, he will be otﬁc:a]ly contacting ARRL to
sse if an arrangement can e 1o engure section
appeintees who have paid their mambersmp receive literature,
elc, from ARRL until such a time ag Lendon Hqg. 1s able to
perform these functions. To those whe | parsona Iy asked to
pay Ihlll‘ mambershlp and already had vilone so1 Iealsa aeccﬁ z
13} 0 ory_om Sing™* to say the least. Ne
yoarg WWX Narty31 sesslons-sgg QNI - C. MTN-31
assluns 197 QNI-62 QTC-MEPN-31 aesstans—?BB QNI-25
TC. WRIN-sossions-200 QNI-1 GTC. Perscnet stats. Traffic:
VE4RO 173, VE4TE 58, VE4AJE 51, VE4IX 41,

MAHITIMENEWFOUNDLAND ASM: Aaron Solgman,
VE10C—Commemorating B5th Anniversary of 1st. Trans.
Aflantic Radio transmission, Nfild. Amateurs activated
VOAAA Cabot Tower, Signal Hill. New VE-1 QISL Burgau
Manaqer la VE . Boe 51, Saint John, N.B. E8G 2W0.
Oty QSL Euraau address is P.0. Bax 113, Rothasay,
Sup| [ement m VE-1 Cail Book available from
P D 683, Hahfax, 3. N.5. Applications for Call
Sen Licanse Platos now due Matl to VE Manager
1BKM reporis 9 members chackm in. Traffic raports’ to
follow in futdre. Silent K e'{s- Z). Belated
Graetings from your 8eclion Managers VE1GA new Section
will be wntlng this repost eff. 1st, January 1987, Tnx for your
co-operation.
ONTAHIO 5M Thivierge, VE3GT—BM: VE3LST. P
. SEC; VE::,@Q/ STM! VESCYR, TG: VESEGO, DEC.
VESFOB VEIJA, The recent flight of the Voyager aircraft,
the first airplane to succassilly fiy around ths {orld nonstop
and unreﬂ.]leltgd was followed by many. Little knowln wag&\}g{
@ pilots are novice toam eurs ager Is
and I'-ul1t£ 8@ (53?\1 NM 8 5 uite pleased
with his new TB-SMOS The l:ix)‘:'pular VHFIUHF antu Club
has been expanded 1o include 24 and ctive
January 1, 1987, A minimum of five grid square.s is needed
to qu: fy Contacis are good from the start of the VUCC
program, January 1, 1983. The Minister of Cammunications
was the Euest of hanour at the Kingston AHC's year and
dinner. VE3SV presented a review of the Club's activities for
the yaar including their emergancy capabilities. The Minister
then deliverad an excellent speach discussing AF susceml
L]

blllty and pledged the support of her Deparlment in
E ﬁ\sgro case, Exe utive of the Club 1s: VESLXA, Prez;
VE3 , traasurer; VEINFU, Sect’y. In order

to beat the aaﬂ&wenlng detarioration of band conditions and
speedily mave Christmas traffic, 3TM VEICYR implemented
aspec:al QON session af 18302 which proved va?Fsuccess
ful ware eamed VE3GSQ 822,
VESOCF 1. New comer VE3SST is active on the OLN as
an NC8. CF in Hamilton is now on the TFMCS [
kem Thay also welcome VEIWHLU, 489.775 in and 444,
which is a new UHF rapaeater hard linked Inta VESWHO,
VE BDK of © 'Happg \lallaxieI has joined the protessional loal-
rsma,s\o’E?FI % VES nng%ﬁw In Tlmmlﬂs while
F#s a8 arce is & haw yt apera-
tor. é)akv:lla AH&??;’: bsan active providing comrrrltunl
cations for a number of Fubhc service community events such
as (he Inca[. Intarnational badminton tournament, Red
CrossfUnited Way canyass and Fed Crass/Salvation Ansnay
\C':Egatmas distrtbUtion, Traffic: VE3 922, VEIFrAS 7

VEY
VESWM 26, VE3 #N VE3PO,)
“5§ ov. véawe 77. vtsEFx 28, \nésmcos

QUEBEC: SM, Harold Moraau VEZBP—E&TM: VEREDD. BM:
VEZALE. TC: VE2ED, NM: VEZEDO, VE2IJ Has sto, ped
down for other mterasts. many thanks.ﬂ-lhe or everything.
VE2lJ remains QSL Manager for the V E2 Bureau. Anyone
intarastad in ORS or GO arpcummams‘? Pleasa contact your
SM, Le Patit Train du Matin devra ajouter d'autres wagbns,
car le nombredsﬁ agers augments. Promp trma.bllssemam
a Victor, VE2EVX, qui est dg ratour a la maison %H )

saaur alhopnaj ’\'raﬁ‘\c' YE2JN 67, VE2BP §, VE
s suu'rcusw.w nday, VESWM.SEC:
%GF Ao va‘sxz sm %ﬁé N: véseg. VESEX,

VESHG, VESMML, VESWM. BM: VESWM. 0BS: VESCL),
VESJA. VESWM, Chrisimas traffie was pravalent on SK nets

and senior ¢itlzen homes weare prime participants. The
Amateur Aadio Eme nc; Service ATTY Not maels avery
Sunday at 1530 Tl 612 kHz. Net Cenlrol Station is
ru lans now 1o at‘rend {ha Saskatoon Ham-
fest and Josn CARFICR s:um sn:hedulad 1or
Saskatoon in August. Net rap ans 1 sessicns, 67 QNI
e ipaa e SN et
sessions. Traffic: X
24 \?Estlx 24, VESWM 4, VESOTK 2

ATLANTIC DIVISION

DELAWARE: SM, Harold K. Low, WASWIY—SEC: KCaTl, EG:
KC3JM, KATLNK, WASEWK, WASPHT, DEC: KSPFW, STM:
KAZIXV, PIO: WE3DPJ, SGL: AF3R, PSHR K2JL. Two new
EC's have been %ppnin!edl NG Go, WAIEWK and WASPHT.
New officers 103 WARE Bres NaDYC VP: WB3DP) Treas;
KAIMIY K. SARA Pros: KAGHAE VP: N3CGO
FY FSAHC Pres K3DX Traas W3IURR Sec KA3TUL

Congrats to KASQCY on upgrade to Tech in Dac aner getting
Eov;ca in Sept. Also to BG of Nanticoke on hls Bxtra.
|ubs nged your support. if you haya not paid your dues yet,

please do it as soon as possible. DTN Slations 271 Tric 51
in 23 sessions. DEPN Sttions 41 "Tric 13 In 4 sessluns SEN
Stations EB in & sessnons Traffie: W3QQ 265 WIPOQ BB
WAIWIY 51, WB3DUG 4 KAB KV 27, K3JL 21, KC3JM 10
W3FPVQ 10 {Nov) WaPQ

STERN PENNSYLV.&NIA SM, Kay Craigie, KCSLM—
ABM: W, C: WASPZO.
S8 WA STM RE30D, PO WAAMQ. TC: W3FAF, This
month's Iucky shamrotk goes lo the leaders of our ARRL-
Affilieted Clubs. You're the englnea ln more than 50 excel ent
ohganizations, and we thank you for the persanal wattag
invest in Amateur Radio! EF' 'S Afflllate C!ubs mclude svery
thln from relaxed dinner-meseting groups o take-no-prisoners

niast champs, from tight focus special interust groups 1o
hap?y hodgapod%e generalists. We've many differant kinds
can glve Amateurs the comradeship we
thrive on, Please remember to send in your club’s 1987 Annual
Beport, If yawr dub somehow didn’t get one or the club mascat
afs it, contdet KA3A or KC3LM for & raplacement so we can
kaap in much with you. if your club isn't affiliated, iha Club
ram offica at Newington can send you the how-to.
Aﬁ‘ ation has a number o SOSt -free benefils. Why not look
lt? Thanks to RF Hit ARC for invit II;B% KCaLM ta their club
bs.g uet, Phil-Mont’s officers are KA3J MM, NIEAY,
an
himself a notica for identifying improperly. No kidding. if
care about good Amataur%ragcticg btft rsgllzs that evgn Y‘gu
aran't perfect, consider bacoming an 00, We nead more In
the narth and northeast, Contact KCALM for info. WABDSP
has joined the ranks of Aasistant Technical Coordinatars. Do
ou know a ham with special needs? ARRL's Program for the
Isabied offers a package of free literature that'll help over-
come te¢hnical and oge:ating challenges. WASPZQ (Division
rop an ECAC) and KC3LM will attend this month's Atlantic
Divisign Cabinet meet| AIPZL was consulted by [Jela-
ware ion during revision of their Saction amesgency comm
plan, AHES wolunteers In last fali’s MDMS drill recsived ooIorfuI
cartificates of appreciation from this faderal %}ancy ORS!
now on packet radio can usa the LT {list trafflc) com ms.nd
on your favatite BBS to see what you could deliver or relay.
Is i true that whan EPA CW Net Mgr AA3B’s baby harmome
gays “dah dah,”’ Bud claims she's 1$easlklmg Morse? The new
Southeastern PA Practice and Trai
Wednesdays gt 1930 |ocal time on 145.31/H.
manager. Section Nets, November
EPAE NI551.'185 PTTN/272/01, EPAS 47011 6 hoc
November (QNIGTCS Sessmns MARCARES/B0/5,
MARCTN/1 4129:12 DEARESIE5M18, DBARES/E2/0.
D5ESNI101|’21 Traﬁlc Nwemblr) NZAZW 596 K(EP &,‘

N3COY 247, KA3D MNIAIW 118 WIKAG 7, KBaLJ
79. KU3R 69, AA3S & Kap) o4 w.qstauxss KASIME 63,
0} 60, WJKX 58, NSEFW 57, NIDFIM 50,
44, WaDP 87, K3Tx 55, WATWY 59,

KB3FW 24, K3EB CRA 22, 3AQN ‘22, WaVA 17,
WACL 15, KO3M 10, WaFAF 9, WIADE

MARYLAND-DC: SM, John A, Barolet, KJ3E— LAST
CHANCEI You have unif 4PM EST, March 8, 1987 to get ur
nomxnaunE pemion far the hext Maryland-DC Section anag
Headquartars. See January or February
HAPPENINGS colurnn fer details of nominating a candlda%a
Lot's have a spmted elsction with sevaral candldgtes for the
osition. Take action NOW! As | write this column I'm listening
0 the ARES in action prmuc_ilgﬁ%emargency communications
in connection with the A Hision and derallment
northeast of Baltimore, WB3EFG, EC for Baltimore has an
excailan{zglroup of oparatars working on sevaral rapaaters with
2-meter EM voice equipment and packet also in actlon. During
the manth of December MEC achieved another milestone as
ﬁzﬁckst bbs W3IW] made BPL, with WB3FFV bbs an aimost!
Bra i3 no formal ARRL tr24i¢ on packet, you sayl Of course
there ign't unless we put it therel And there was a pranned
ffort fo do [ust that, loading thosa two bulletin boards with
holiday greetin mesaages Congratulations ta those two
packetears for their suppart of the NT8 and tor the computer
analysis of their bbs logs to exiract records of the formal traffic
received and sent du ng the manth. MDG is doing something
about integrating packet and NTS. WARMO writes from
Chestartowhn about the new 2-metar repeater on the upper
Eastern Shaore, WAIUJE. And NIDRR phoned with informa-
tion abput the new Summit ARA in West Baltimore and their
i 09/224.68 MHz repealar mstalled with more than a little
uugh‘l given to the probah Novice Enhancement and
Navice volce privileges on 1hax band Did vPJou read JOIN
AMATEUR RADIQ'S ACTION M by Rick Palm in January
QST? It has Ins‘ggad sevaral MDG amateurs, sick of the run-
of-the-mill call me and raguast further information
on the section ARRL Flold Organization. Read the articls; then
phuns ar write me to Join a gfeat section ARRL team and get
arted on some organized and ugeful ham radio activity.
KSRXK MDG BEC, says wa need Eme: enc&(}oordlnators
in Harlord, Talbot, Ciuesn Anne’s ard Cargiine Gounties, Gorm-
plete man ement and organlza‘llnn information and section
w@n will t31J|r<>v|ded for aplgllcanis f&theég EC pos:tlons

has been
0R3
DIQTGIQNI

Weicormal iR E RETS N Mar
MDDIWSFAEBI?.SUISOG. MAEPN/NSE
30/224/1110 MSN/KC3Y  31/45/377, PONS/WES
as:za FHEDCAR K5!22t31 Mnc

B3IV, We have an Official Obssrver m EPA who sent _

KaRXK 86, KCAY 80, KJIE 75, WAZYLO 73.WAIGYW 68,
Tratfic: KKIF 700, W3lWI 598, WH3FFY aés. KJ3E 327,
KC3DW 318, KCIY 215, KINNT 143, WaFA 125, NC3Z 107,
N3IEGF 89, KIHXK 94, w»\aw.oan. N3DE 88, W3LDD 86,
W3DQI 48, KX3U 44 KT3T 41, WB3BFK a8, N3AO 36,

WAIGYW 25, WAsuzl ap, N BSF‘ 22 KASPUHE 0, WarZv
13, KA3T 12, W3ZNW 10, WAZWDT 9, K3OMN 8

SOUTHERN NEW JEHSEY: SM Rlchard Baier WA2HEB—- -
SEC: K2QL). STi: WE2LIVE, ACE: KZIKE. TC: KAZRAF B
VACANT, 5GL: KAZKMU, BM: wazuva OQG‘ WAZHEB
ATG's NEBCIT KA2RJA, K2JF AND WE2MNF, This seems
like & good fime to print a section directery, 10 put some
addresses 1o the calls you see above. If you are interested
ina of the following Figld Servica Appaintiments, please cane
fhe fullawmg or ORS, OBS or NM contact: WB2UVE,
15 . Camden Ave., Moorastown 08057. For ECcrOES cnn
tact: K2QIJ, P.0. Box 73, Burlinton 08016, For AT
KASRAF, 53 Shady Lanb DI, Lakewood 08701, For OO o
PIA cantact: WAZHEE, 1226 Aldubon Dr., Toms River 08753,
For state ra uiatogg tniomanon contact KAZKMU, 10
&h e Ad. g 04, For club information contact:
K2IXE, 10 HollywoodB Forked Fivar 08731, Oh. Recentl
several peaple hays sug ested to me about having an *'S|
Telephone Hotline”, The Idea does certainly have some marit.

What do vau think? | Plaase leat me know Lntil nsxt mon:h 3.
Traffic: WB2UVB 695, N2FKA 126, NG2T 1 L &8,
WAZMGV 65, VAZOR 59, WAZHER 21, NZCER 26

WESTERN NEW VORK

Wit Th .
WBHTA-ACC: Nach WéGLl-Ii “"c’)c %‘;WS""

WAZPULU, SEC; N SG
WR3CUE, Appomhnems &NM% UBD anyTNX WB2ID5
who must siep down as lor NYPON at year end, Club
Officers: JGA) G- WB2YCA WAZBZBR KAZg'FH KAEOTS.
N2GAQ now VI ofSTARS Fublic Sarvice Hanor Roll; NZABA
N3DPF KAZDQRA N2EIA N2EVG WASF)) VE2 FMO W2FFt
W2G) NN2H WB2IDS W2ZMTA KU2ZN WB2NLL WB2O0W
BA ND28 KA2 KA2TWY KA2UBD

WB2 TVX UBD NE2W KVWAI
KA2ZNZ WZZOJ December BPL: N2ABA WAZHSB
WB2OWO KAZUBD

NYEEM 29638 0900 gu N2AGO  093-004-04
YBR 3530 WaMTA 02300404
NY&IM* 3677 1000 WB2EAG 356-483-31
WDNM*  04/84 1100 Dy OWO 345-219-3
Mike Farad 3925 1300 Dy VEZFMQ 211-118-31
PON* 3913 1700 Dy KAZUBD £66-423-31
NYSPTEN 3925 1800 Dy WB2HKU K42-110-
Empire S8 3500 1800 Dy W2WSS  950-102-3
OCTEN/E*  34/94 1830 Dy WBPHLY 625-147-31
Net 31/91 1830 Dy KA2CMQ 03
STAR* 13/73 1830 Dy NE3B 267-073-31
WDN/E* 57117 1830 Dy WB2OWO 551-316-31
B%lgblns 93/33 1900 Dy WAZSEF 220-030-27
E* 3677 1900 Dy KU2N 388-298-31
JCARC Net 10/70 2000 Dy KAROTS 378005
Black River /7855 2100 Dy WB20OFU 389013
CNYTN* 30 2115 Dy WAZPUL 274-132-31
OCTEN/L* 28/88 2130 Dy WB2HLY 294-098-31
WDN/L" 04/64 130 BEOWO 7-228-3
296-194-31

NYg/L* 3677 2200 D¥VI
*NTS Nat, Other Nets re| oning ohawic Vallg¥ Tl‘ﬂtnl% Nat
019- 08511, VHF Traftic Handlers Info N
Ghamplain Valley ARG SE Net 067-001-04, Lewls County
ARE ACES Net 047- 002-04 Flacem maeatin anew Yo
F}_’ Farum in Batavia pragy caor-
dinated A freqs astablishad on both six and twg matar: Two
meter local area nets ware agreed for Buffalo 145.05,
Rachester 145.03, Bin hamton Imira 145 07, and Mbany
145.05, Many thanks to 1, W20DC and many
others for the success of 1h|s session, Next NY Packet
meeting Is tn Binghamton on 28 March, NE2W in Bin,
has bednidentified as a Packet Node Station for the
Traffic e interface ior PACGRAM farmat traffic—!
Recently haard—*"coordination, who needs it?”" Sounded ike
coardination was & dirty, archalc word! Don't you believe it!
Coardmailnn is now needad more than ever as new amatauy
racfzg tec%] ueg are baln? develngod }gr Packet Radio and

WAZHSE a47
W2MT, BA 2, WAZF L) 445, N30PF419 NaEI.ﬂ
366 WBEIDS a4, KU2N 291 vszmq 280, NNZH 2
ND3s 247, KAZDB Yiu W2FR 183 wszcm&
1?0 W2G] 163, wazu a Fi W2Z0J 109,
2W 102, WBENLU 95 wzuﬂf g5, N2DY’I‘§1 N2EVG 91,
71. WAZJPE 68, KA2TWY 68, K2QR 65, AF2K 525.

8, Wi K2IUT 14. (Nﬁv) KA2DOA 93
PPS 34, K2OR 7, K2VR 2,

Forum
amtan
ational

WESTERN PENNSYLVANIA sM gnor. Schular, K3SMB—
SEG: W, N, STM: WHa C3ET, TL: N3EFN.
ooc K.GSMB PIO KcsTo ACC‘ GL: WaDTW,
QNI QTC sess D MAN
A 2! 155 3585 0oFr  WAIUNX
WPABTN 438 171 31 2983  BI0OP WA3H
KFN 289 201 26 3983  1.00P N3EMD
PFEN 224 244 31 3958 5:00P WAZJ
KS5N 43 24 22 3730 Y:.30P N
WFRAIMTN 348 184 31 133.2&' g:00P KAZBGC
NWPAZMTN 105 37 26 1%?&; 10:00P KGanNY
WPARTTYN 12 3540 D:00P  WASZSC

| am sorry to announce a Silent Kay WSTFI He will be missed
oh the gir by his rrlands W3IKMZ's new call is KDAC gogd
luck with tho new one, Ted, We would like 1o have an ATG
ang QG in all clubs, Ganba.ct NIEFN for g Immams for ATC
and KC3ET for OBS appointment. For 880 contact K3
Twant to thank KR3P, K3LR and KJ3Q for their halg in !hase
ositicns. ndiana Co. ARC Dfficers for 1987 are Pres. N3EHO,
P WSU Sl cJTFlEAS W3FVU, Board KASMBC, K3RKY,
N KaV0, & RASRIL The Eont Armstrong Wirgloss
Aasn Oﬂlcers are Pras N3DOL, V.P. W3ZC8s WBYEY.
Treas, KSJVJ eithas NAEEL & KoY. BcAm Oiticers
Pres. KG3YF VPN BEQE, 2nd V.P. N wsa
Tiaas. WEHEE, Truataes WBBLKO, I KA,
WAIDMB, KA3BVR aFCL. AFITI‘Y Net on 2640
KHz is new and meem Sund ane on RTTY
is welcome 1o check in, WAIZ C SNET A AGER. Packet
radio i3 being pushed into the front for tratic handling In
certain areas and we have high hopes for it's use in the

saction, Trafflc: W3OKN 713 Makes BPL, KQAT 483, N3EMD
March 1987
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K

TOP-OF-THE LINE
HF TRANSCEIVER

GREAT PRICE. CALL

KENVWOOCD
TR-2600A 4

A few left at
SZ288.8E
plus free spare PB-26

HOME STUDY

NOVICE VOICE COURSE
LGRS -

>

lad RoviCe-voice queshons
code & theory cassette tapes
fext books, code oscillatos, key & batt
olor Ham Bands wall chart & frequency list
Sealed nevice exam for 2 Ham fnend ta give you the
code & theory test in your home
® FCE license application forms & instructions to vour
examiner. ldeal for spouse & the Kids!

545.95

Mo orgt

EBECEGEEEEEEL

MA-40

40° TLIBULAR TOWER

sz45 EALES $549
MA-550%

55" TUBLILAR TOWER
s1245. BALE! $899

® Handles 10 sq. ft. at 50 mph

#* Pleases neighbors with
tubular streamtines look

ATX-455
55' FREESTANDING
CHANK-UP
# Handles 18 sq. 1. at 50 mph
& No guying required
] ® Exira-strength Construction
—dit, ® Can adg raising and motor
Jdrive accessories

S with oplionat
MARS rott bess

IN STOCK FOR QUICK DELIVERY
OTHER MODELS AT GREAT PRICES

o

il

CRANKUP SALE

Single Strength
{handles 9 sq. ft.)

HG37SS - 37" Tower
HG52SS - 52° Tower

Heavy Duty

(handles 16 sq. ft.)
HGS4HD - 54’ Tower
HGT7OHD - 70" Tower

® All steel

® Includes base & rotor
plate

® No guying required

® Hot dip galvanized

® Accessories available

_CALL FOR PRICE

KEMNWOOQD
R-5000

High Performance Recelver
® Coarns 10D 2 -0 MHZ 0 30 haneis

= Sypenor dynanid raroe:

* Liinpater caniol ophan

LOW PRICE!

RAES )

FT-727R
@nw_ [Dual Band

ms440 MHz

Enhanced Version
Now Availablel

ZZREAT PRICE!

MM EIS

30w in, 180w out,
with low-nolse
preampl

MODEL
2M30-180P
for 2 meters

SALE]

£219.95

From the Originator of the
GUALITY VHF AMP/PREAMF COMBO]

Full Line Now Includes

UHF Models with
GaAs FET PREAMP1

Tollfree including Hawafi. Phane Hrs: 7.60 am 1o 5:30 p.m. Pacific Time. California, Arizona and Georgia customers cak! or visi nearest store

California. Arizona and Beorgia residents please add sales tax. Prices, specifications. descriptions subject o change without nutice.




KENWOOD
TS-811A

TS-T11A

Ideal VHF/UHF base stations for
2M/TOCM transcaive operation.

GREAT PRICES.CALL

KENWOOD
TS-440S

HF TRANSCEIVER
#® 160-m to 10-m Amateur Band
® 100-kHz to 30-MHz General
® Available with optional
built-in Antenna Tuner.

CALL FOR PRICE!

KENWOOD
TR-751A

COMPACT 2-METER
ALL MODE TRANSCEIVER

LOW PRICE!

ANAHEIM, CA 82801
2620 W. La Palma
(714) 761-3033, (213) 860-2040
Betwsen Disneyland &
Knotts Berry Farm
(?01_"'11.?&; GA 30340

ufarg Hwy.

?DCI

&ell Mar. KG4MJS m

Durawlle 1 mi, north of i-285

Bob Ferrero WERJ
President
Jim Rafferty N6RJ
VP So. Calif Div.
Anaheim Mgr.

TOP-OF-THE LINE
HF TRANSCEIVER

CALL FORLOW,LOWPRICE

NOW! RAPID DELIVERIES

FROM STORENEAREST YOU

KENWOOD
TM-3530A

The First Comprehensive
220 MHz FM Transceiver,

ARE YOU READY FOR
220 MHz OPERATION?

BURLINGAME CA 94010 PHOENIX, AZ B5015
959 Howard A 7

(415) H2- 5?5? 602 24

George, Mgr, WBGDSV

5 mites south on 101 from SFQ

QAKLAND, CA 34606
2210 Lrvin siun St

1415) 534

Al Mgr. WAss K

17N-51n Ave. /175 16th Ave.

w Gamelback Rd.

ob, K?HDH
East of Hwy. 17
SAN DIEGO, CA 52123
5375 Kearn Vllla Rd.

%‘om Mgr KME

kKENwOoOD €C)
TH-21BT/31BT/41BT

MINI HAND-HELD
With dip switch
programmabhle
CTCSS encader
built-in.

GREAT
BRICE!

KENWOCD
TM-2570/2550/2530

\UW

Compact FM
Mobile Transceivers

LOW PRICE!

KENWOGOD
TH-205AT

The @

Ultimate
Affordable
Portable!

GREAT PRICE!

VAN NUYS, CA 91401
6265 Segulveda Blvd,

gﬂ 988-2212
Mar. KBYRA

San Niego Fwy.

at Yictory Blvd.

STORE HOURS
10 AM-5:30 PM

Hwy. 163 & Claremont Mesa Blvd. CLOSED SUNDAYS

_CALL TOLL FREE (800) 854-6046

Toll iree including Hawaii. Phone Hrs: 7:0(tam to 5:30 p.m. Pacilic Time Calilornia, Arizona and Georpia customers call or visit agarest store.
Calitarnia. Arizona and Georgia residents pfease add sales tax. Prices, specifications, descriptions subject to change without notice.

~ March 1987
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. . 1.2 GGHz Transceiver:
Superior Grade General & The First Full-featured

Coverage Receiver ' 138 - 474 MHz 1240-1300 MHz Transceiver

S‘ALE! CﬁLL FQR pﬂ’CE 15-278A (28w 1G-275H (100w) ﬂRE YOU HEADY FOR
GREAT PRICGE! 1.2 GHz OPERATION?

ICOM gy | HAND-HELD
[C-28A/28H VHF/UHF

2-METER MOBILES
IC-28A (25w)  1C-28H (45w} 1C-02AT IC-2AT
£ OW PRICE! IC-04AT IC-4AT IC-3AT

ICOM
IC-L2A/u2AT ,
Min
AN ) Hand-Held
The Latest in ICOM's Long 25 MHz-1300 MHz w/ TT Pad
Line of HF Transceivers IN STOCK FOR GREAT
CALL FORLOW,LOWPRICE IMMEDIATE DELIVERY

ANAHEIM, CA 92801 BURLINGAME, CA 24010 PHOEN]IX, AZ 85015 VAN NUYS, CA 91401
5620 W. 12 Palma 969 Howard Ave. 1702 W Gamelback Rd. B265 Sepuiveda Blvd.
{714) 761-3033, {213) 860-2040 (415) 342-5757 {3602] 242-3515 B18) 958-2212
Belween Disneyland & eorge, Mor. WBEDSY ob, K7RDH Al Mgr. KEYRA

Bob Ferrero WERJ Knetts Berry Farm 5 mules sauth on 101 rom SFO East ef Hwy, 17 San Diego Fwy.

et RAMTL QAN oMGANDCASMS  SNDIECOCAIE  IoRE HouRs
uford Hwy. 1vingsten $t. earny Villa R.
Jim Rafferty NBRJ  1404) 2620700 m {415) 534.5757 1 56.4200 10 AM-5:10 PM
¥P So. Calit Div. Neil, Mqr. KG4MJ AL Mor, WASSTE om, Mgr. KM6K ’
Anaheim Mgr. Juraville, 1 me. north of 1-285 17N-5tn Ave./175. 16th Ave, Hwy 153 & Dlaremont Mesa 8lva, CLOSED SUNDAYS 7 g

CALL TOLL FREE (800) 854-6046

Toll free including Hawaii, Phone trs: 7:00 am to 5:30 p.m. Pacitic Time. Calilornia, Arizona and Georgia customers call or visit nearest siore. T,
California. Arizona and Geormia residenis please add sales tax. Prices. specifications, descriptions subject to change without notice. -




MINI
HAND-HELD

E FT-23R
2 METER

FT-73R
440 MHz

5w, Dual Band
2my 440 MHz  §

Enhanced Version

FREE SHIPMENT

MOST ITEMS UPS SURFACE

FT757GX

i 8 ¥
Compact HF Mobite Transceiver

CALL FOR PRICE

FROM STORE NEAREST YOU

NAVAESY

FT 2700RH

TR P — ié ““g%, % i
Full Duplex FM 2M/70cm

CALL FOR PRICE

AL M O

HANDHELD
l FT 209RH

5 WATT 2M/HT

CALL
NOW

FOR
LOW
PRICE

NAVNESY

~ FT726R

Great for OSCAR 10 and VHF DXing

YOUR BESTBUY!

WE SHIPDIRECTTO YOU
FROM ANY ONE OF OUR
NATIONWIDE OUTLETS.

ANAHEIM, CA 52801
2620 W, La Paima

{17141 761-3033, (213} 860-2040
Between Disneyland &

Knotts Berry Farm

BURLINGAME, CA 94910 PHOENIX, AZ 85015
999 Howard A 1702
415} M2-5757
earge, Mgr. WBSDSY
& miles south an 101 from §FO0

W. Camelvack Rd.
B02) 242-3615
oD, KFRDH
East of Hwy. 17

Ve,

Bob Ferrero WBRJ
Prasident ATLANTA, GA 30340 OAKLAND, CA 94606 SAN DIEGO, CA 92123
Jim Rafterty N6 5071 Buford Hwy. 2210 Livingsfon St. 5375 Kearny Villa Rd.
m Rafterty NGRS qoq 630700 ' @R i1 bad-srsy o191 80-4400
VP So. Calif Div. Neil, Mgr. KGAMJ Al Mor. WAGSYR oin, Mgy KM6K
Anaheim Mgr. Doraville, 1 mi. north of 1-285 17N-5in Ave.7 175- 16k Ave. Hwy. 163 & Claremont Mesa Blvd.

VAN NUYS, CA 91401
6265 Sepulveda Blvd,
(818) 9852212
Al Mgr. KBYRA
Ban Diego Fwy_
at Victory Blvd,
STORE HOURS
10 AM-5:30 PM

CLOSED SUNDAYS
Y40

.
® d

V1
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COREORATION

8975 W. GOSHEN AVE., VISALIA, GA 93291 ﬂ

Fastest Shipments 8
in the Industry.

MODEL HEIGHT HEIGHT NUMBER WEIGHT SEC.0D SUGGESTED
NO. MAX. MIN. SECTIONS POLINDS Top Bol. HAM PRICE .4
MA-40 o e F) 242 A'sq. 4w P TISO0 ’
MA-550 58 P 3 435 3'sq B $1245 00 ”‘_’,“ﬂj',{;,;’;,
MA-550MDP* 58 2rTe 3 820 3'sg 6 $264000 i
MA-770 o 2z + Gds  a'sq, 8 FHBEOD  rrter hanes
MA-TTOMDP* 7% 22107 4 gD 3'sq B $3780 00 4
MA-B50MDP* &% 296" 5 1126 a'sq.  (Q7 §a0an.Qp  Neter dnve §

‘FADP madels complete with heawvy-duty mator drive with positive puli down,

A SERIES CRANK-UP TUBULAR TOWERS

Will handle 10 sq. ft. antennas at 50 MPH winds.

e

20X

—
X

v
p i.‘.\"%gn'ﬁ

PURREO)

N

DOPIDG

FREE STANDING CRANK-UP TOWERS
Will handle 18 sq. ft. antennas at 50 MPH winds.

MODEL HEIGHT HEIGHT NUMBER WEIGHT SEC.OD SUGGESTED
NO, MAX MIN. SECTIONS POUNDS Top Bot. HAMPRICE
TX-438 3B’ 8" 2 355 128" 18 § 825.00
TX-455 1 F 3 &7 2% 18" $1395.00
TX-472 e aze 4 1040 2ut A%t $2295.00
TX-472M0P* s ey 4 izi0 PPET 1% $3695.00
TX-489 8y a8 & 1590 T2 2% $a995.00
TX-489MDPL* ay 234" & 1800 12%7 RS $5095.00

*TX4TRMEP includes heavy-duty motor drive with positive pull down. TX-489MDPL. comes with heavy-duty

motor drive with dual lavel wind and positive pull dawn. {Both motor drive models inciude imit switch brackets).

FREE STANDING HEAVY-DUTY CRANK-UP TOWERS.
Will handle 30 sq. t. artennas at 50 MPH winds,

MODEL HEIGHT HEIGHT NUMBER WEIGHT SEC.OD SUGGESTED

NO. MAX. MIN. SECTIONS POUNDS Top Bol HAM PRICE
HDX-538 3% 2rg” 2 &00 15 18" $1185.00
HDX-55% 55 22 3 470 15" 1R $2095.00
HDX-572 7 228" 4 1420 " 25%" £3565.00
HOX-572MDPL® vE 2" & 1800 15¢ 25 $8495 00
HDX-549MDPL" 89 2ys” 5 2340 15" 0% $7195 00

“fncludes heavy-duty motor drives with dual level wind &nd positive pull down. HDX-57 2k DPL includes limt
switch brackets only. HOX-58MOPL includes hmit switches and limit switch brackets

FREE

STANDING “LOW PROFILE” COMPACT

ZRANK-UP TGWERS.
Will handle 18 sq. It antennas at 50 MPH winds. { TMM-433HD handles 24 5q. it.)

MODEL HEIGHT HEIGHT NUMBER WEIGHT SEC.OD SUGGESTED .
HO. MAX. MIN. SECTIONS POUNDS Top Bol.  HAM PRICE
TMM=-43355" 33" wiomast 174 4 A5 10 18" § 98500
TMM-433HD" 33 wipmast 11'4" 4 400 1aw” 20T $1195.00
TMM-54188" 41" wiomast 12 B 430 10 208" $1295.00

*Hy-Giain and some Alliance rotors when installed inside tower will restrict retracted helght by approx 24
tdost Kenpro mogels allaw full retraction,

Standard bases inciuded with all towers
(except MA-770, 770-MDP and B50-MDP).
ALSC AVAILABLE: ® Motor drives for mast towers

® 5 to 24’ antenna masis ® Coax arms ® Service platforms

® Mast raising fixtures ® Special bases ® Limit Switch Packages

FOR ADDITIONAL INFORMATION Contact:
Amateur Electronic Supply (All Locations) ® Texas Towers
Ham Radio Qutiet {All Locations) ® U.S, Tower (208) 733-2438

triees <ie FOR tactory asaha 1A Frices ol shecticahions are sidect to vhanue withoat notice

1500 WATT PEP TRANSMATCH KIT 1986-87
CATALOG
Call Now $1.00
Nel-Tach DVK-100
Digital Voice Keyer
in STOCK - ‘
$349 net Khlﬁ’ .
BASIC KIT Basic Kit £
1 - rotary inductor 28uh $154.95 '
2-6:1 ball drives Plus $4.00 _ .
1 - 0-100 turns counter Shipping and handiing [
2 - variable capaciiors 25-245 pf 4500 v rms P.0. Box 973-C

OPTIONS—
enclosure {pictured in Sept. 86 CQ)

4:1 balun kit
digls. lerminals, ceramic standoffs, hardware, torgids, amp components, B & W coil stock, elr.

Pelham, NH 03076
(603) 635-2235
telax 887697

$60.00
$18.75

98

05T-

441, WNIVAW 224, N3AES 177,
WASDBW 73, ws GO 69, WaRLL
50, %ms Z 44, W

N o e
KCGHFI 22, KAJEGE 11, W3SN

CENTRAL DIVISION

ILLINQIS: §M, David E, Latian, WDYEBQ=—SEC: WIQBH,
snggacnm) OOC: WoTT, BM: KOELIL. SGL WAKPT. PIO:
QSFT. TC: N9AF. ASM: AASD, Cangratula-

tions 10 NCQT whe earned BPL this month with a tralfic total
uf 817. December brought its heaviar than usual tratic load,
the handling of which was not_made aasier by the
nerally lousy conditions on 80778 in the avanings. ThHanks

[ PIA NSEWA for the fine surmary of his many public infor-
matlon activities throughout the yéar, If each of ug wara as
conscientious about keeping the medfa informed of the public
gatvice activities of Amateyr Radio as Bill has been, ragio
would be a household topic of discussion throughout the state.
Keep up the fine workl Dacamber saw the campletion of the
Ion%{awa.ited Hinots Repeater Assn. membarship information
aga. If by the time you read this, tha trustee or other
raprasemnﬂve ©! your codrdinated repeater has not received
the mailing, please contact WOSEBQ for a copy. It appears
that the novﬂlt of the Ilinals Hection ARAL hotline,
00- 451-2775) has wom off a bit,
2f the number * jum 1o see if it works, s

ﬁ:at regular use in the coordinating of varlous activities within
e section, and gets guite 4 fow calls from nun amatours
interested in getting licenses, as wall ag from Laague membears
with quaestions abat the tield organization. in shart, it it appears
to ba wall warth the section budget dallars that are spent to
gpnrt it, and it will be oanunued 2% long as our bu ich

WDgDZ CIB KAQBB KAICTW,

WASYZR 22 QLNQ 21 N7DDY20 wabwn 19, KSWMP

16, NODIX 13, WSJUM 12, KOREW 11 WDQHQW1b, KDSTK
'WSVEWM 5, WADRUM 5, WGOES 3, NOEDK

INDIANA SM, Ron Koezor, WUHSM

WBOZQE. §TM: WaJUJ, ACC: RéTU. KaPg.

msvuo BM: KCQ‘TA PIO; KAQLQ ooc; Klog, SHG:

NOWB. Net Manaﬁers TN KDSBDU QIN KJgJ, ICN KwaD,
VHE WoPM
Net  Freq Tirtte Daily UTC QNI OTC QTR Ses
TN 3910 1330721302300 3557 G4 2B6Q 89
QIN 3656  {430/0000/0300 514 480 1582 &2
ICN 3705 2315
IWN 3910 1310 1569 64 3]
IWN  WHF  RBleom.J/Kokomo 2018 345 62
Hoosier VHF Matg: 3696 168 114
APPT: KDONQ, E‘GJohnson County; WB! QLR EC Hamilton
Cnunty. WOCRI, EC Cass Gounty RNC, Momaom Bg
un NQBRN. > Vigo nty; N9BS, CHS: NoBA
Silent eys vanswlle ' KDGMN, Tefre Haute. BEL

for Decomber: WSJUJ total trafllc, 1
oﬁ the menth is Huntlngmn County is small town club
tsabcimm mer'? rsd ra%es a ealar and
twice a week, and activel
80 ct ia KCIGX 'J}lu nperaleg FI}=|ta!d Day,
wdes travslers ald ax rest £s on the lnterstate highways on
haliday weake 30 provides public service com-
munications Ior threa annua] lpcal gvents. Proof again that
you need not ba big to be acﬂva Keap up r.he aod werkl
Aubum hams got sothe geod PR the mayor
get mrcrmation about ;E;phoon damage tiook lass than 30
mlnu!es 1o gat a report from Saipan to Auburn. All Indiana
r N have a listing of licensa test sessions for the
¥a o know when the next sesamn is, chack
mtp ITN CN orQ[N and ask the NCS, | plan to be at the Tloga
AHC club mpeting March 2. Looking forward to meeting evary-
one thare, Dan't forget the Winchester Hamifest on March 1
and the Indrana Hamiest (tormeniy callad tha Martinsvilla Ham-
fest) at indy an March 8, Also, dan't forget that 1987 is the
80th anntversary of the ARRL DXCC prodram. Do something
special o rommemaorats the evant. COnuratulahons to the
A Fi. staff who have kept this the premior DX award world-
wide! Club officers ploase make sure your 1987 affiliation
forms ara seht in to maintain your aclive stalus, It is such a

simple step 1o sta %m the family. mailnnmgnons
Decembar waJud KJ9) 442, WALV 2
3, KBOHH 1 03, KQWW..I gnwn 42,
Ao 83 WHOOL 50 KASCN 46, WDSH 1l 42,
WHIZOE 36, KDOER 35, WOPMT 28, NODTG 27, KSKTE 26,
gzﬁm 2, WBQIHR 22, KASLOM 20, KASHNY 19, WezZGe

WISCONSIN SM, _Richard H. Fleggm KQGDF—SEC
WIOAK, S’I‘M KQ ACC

NCOG. : AGIV, TC: KHGDF Thank,s to
NSEEE for txpabl{ hand[ing the VIICC Awards Manager po-
gition for the past three years KQRHS will be taking aver the
work and can halp tyo 8 award. Contirm 100 or
more dgnd squares fo quali ror lhe VHF/AHF Cemur%(}tuh
awari (.-ongra!ulanons to YUCC reclplents K1 ™
KDLy PD 6 molors

waYclen 2 matars; and WHLB b h 2 and Ei metem March
7 at § AM, Milwaukee Schoal of Enginasrin HG S
sauthwest comar of Milwaukee and ) neau
far information. The 1987 Wisconsin sta.ns at noon
on March 15th, check QST Contest mn or ask othar
amateurs for details, Get on the aif to meet other Wisconsin
amateurs (‘?Ne the Wisconsin QSO Parly # try. March 14, Fox
Cities ARC Swapfest, Kaukauna High Schocl axit Hwy 55
south off Hwy 41 to Main Street, exams available, NBIJ.
March 22, Tri-County AHC Hamifest, 8 AM, Jafferson Caoamty
Fa:eg{ngnds walk-In axarns bagin 8 AM 2t WCTI, 805 Main

ewau e, with W New officers Mancorad HC:

Pres. M: \. Pras, WBSESM: Sec. NOFVZ: Troas.
NQBGX. The Eadger State Smaks Signa.l newslatter which pro-
motes Wisconsin Amateur Radio noW has & new print format.
BSSS does us all a sarvice by publishing an exam list, club
maalln scheduls and all the news. Cantact K922, KIEN or

WBGUQT for information on how you can subscribs. The
Ozauken RC new Newsletter Editor is WEWQ; former editor
KASDDN will be putting more time into other club a.mwmes
So to e ort Snlent KAngBIQW Lel m e know e D 29

c: WBY
WQCBE 253. was 246, KYGDF WBBRGO 170
NIALG 156, WaUCL 125 Nsisnl. 108, Ngécx 5, KU T
85, WEDND 73, KASBHL 78, WHQICH 78 GQG ’.'4 KSAK
7 KLZ 50, WDIFRI 4 Va0 338
WEINRK 31 wauap 31, KGUE 26, KIF
NQFFN1B 1 NPVD 2. %.9

ALV 75, W) 1,
GE 147, NSBDL 107, NDBCX i
68, AGOG 62, KASBHL 50, Py 11 K8LGl 9,

DAKOTA DIVISICN
MINNESOTA: SM, George Fredricksen, Jr.,

340 Thls month’s S8C

, SET nr:/spr&

KCET—5EC:



See vou at the DAYTON HAMVENTICN in the
MAIN ARENA
for all of the 1987 SUIPER DEALS!H

WE §TOCK ALL MAJOR LINES OF AMATELIR RADIC EQUIPMENT, ANTENNAS,
”O\NER ,f-u'\lD RADIO ACCESSORIES.

STORE HOURS

MondeFriesy  GALL OR WRITE FOR OUR FREE CATALOGUE
Saluiay 1600 AL b WE SERVICE WHAT WE SELL! 212286595594

1887 ONABLOTTE HANFY
iD COMPUTERFAIR

ARRL ROANOKE DIVISION ANNUAL CONVENTION, 1987

SAT. MARCH 21 93100 AM to S:00 PM —— SUN. MARCH 22, 9100 AM to 3:00 PM
CHARLOTTE CONVENTION CENTER, 4th & COLLEGE STREETS, CHARLOTTE, NC

AlWARDS AWARDS AWARDS AWARDS AWARDS
FORUMS MANUFACTURER AND DEALER BOOTHS FLEA MARKET TABLES EXAMS

SPECIAL ~ CW CONTEST SUNDAY 11:00 AM - GPECIAL
$%%%% PRIZE 10 THE FASTEST LICENSED AMATEUR!

LICENSE EXAMS BY CHARLOTTE VEC ON SATURDAY
COMPLETED FORM 610 AND $4.00 FEE RERQUIRED BY MARCH 14, 1987 - ND WALK-INS
MAIL TO THARLOTTE VEC, 287 BENNETT LANE, CHARLOTTE, NC BE8213

ADMISSION STILL AT 1983 PRICES!
PREREGISTRATION TICKETS: #5.00 AT-THE~DOOR: %6.00 {(VALID BOTH DAYS)
Flea Market Tables: Preregistration $10.00 : At—the-door %12.00
PREREG. DEADLINE MARCH 14, 1987 -~ MAIL REQUESTS + S.A.5.E AND CHECK TO:
ZHARLOTTE HAMFEST, P. 0. BOX BE1134, CHARLOTTE, NC 28222-1134
Talk—in freaguency - 145,289 MHdz.

HAMFEST ACCOMODATION SPECIALS
HEADRIJARTERS HOTEL: MARRIOGTT CITY CENTER, 100 W. TRADE ST., CHARLOTTE, NC 2820z
Phone 704-333-9000 - $54 sngl or dbl, reservation by Feb. E7, 1987, subject to availability
ADDITIONAL ROOME at RADISON PLAZA HOTEL, TWO NCNB PLAZA, CHARLOTTE. NC 28280
Phone 704-377-0400 ~ Subject to availability

EXHIBIT BOOTH INFD: Dick Klavaohn: W4OWD, 7317 Easen Court, Charlotte, NC 28211, 704-3b64~3441
PREREGISTRATION: Jack Arnold, KD43C, 1333 Picadilly Dr, Chariotte, NC 28211, 704-~3&6-2382
FLEA MARKET INFO: Jeff Blyth, KA4WYC, &34 Norihway Dr, Charlottey, NC EBE0B, 704-393-7140

CW CONTEST INFO: Jack Mitchell, KO4FHS, 442 Mammoth Daks Dry, Charlotie, NC 28211, 704-346-2835

March 1987



OPPORTUNITY CALLING FROM NRI

Start your own telephone/
cellular radio

service & repair
business

New Bootstrap Industry Lets You Be
Your Own Boss

Since the breakup of AT&T, things aren't the
same in the telephone business. Now there's a
perfect new business opportunity for
thousands of independents who have been
trained to service, install and repair old
phones, plus all the new cordless and cellular
mobiie car phones, that are becoming more
and more pogu]a.r NRT's training and start-up
equipment offer you the option of starting
your own bootstrap business or cashing in on
the jobs being created by the new telephone
technologies. _

NRI shows you how you can make a
good living in telephone servicing, with a
practical combination of electronic funda-
mentals and hands-on experience with all
types of phones in use today in homes and
offices—cord, cordless and cellular,

Learn troubleshooting—with cordiess
and memory phones you keep!
The heart of NRI telephone training is eight

| AR ...
N
ot

{71 Golor TV, Audio, and Vidso System Servicing ] Industrial Electronics
|] Computer Electrenics wit Microcomputers [ Electronics Design Technology
[7) Digital Eiectronics

[_] Cammunications Efecironics

McGraw-Hill Continuing Education Center
3939 Wisconsin Avenue, Washington, DC 20018

We'll give you fomorrow.

[?J’EHEGK ONE FREE CATALOG ONLY
[] Telaphone Sarvicing

[”1 Rohotics & Industrial Cantrols

Action Learning kits. You master the “reason-
why” theory, then you move immediately
into “hands-on” practices. Using a digital
multimeter and a telephone line analyzer,
yvou'll test every function of a telephone line,
zeroing in on the problem spots and
correcting them.

As an NRI student, you iearn at home, at
your convenience. Without rigid night-school
schedules or classroom pressures. NRI's
tested “bite-size” lessons lead you step-by-step
toward your goal of independence as a
telephone service expert.

Send coupon for FREE catalog

Find out for yourself exactly what this new
NRI training can do for you. NRI's free catalog
gives you all the facts on training for
Telephone Servicing & Repair or other
technical fields such as Microcomputers,

TV/ Andio/ Video System Servicing and Com-
munications Electronics. If coupon has been
removed, write to NRI Schools, 3939 Wiscon-
sin Ave., Washington, DC 20016.

For Career coursss
approvad under G7 bill,

("] check for details.

il Baslc Elestronics
{2) Small Engine Servicing
L1 Appliance Servicing

Niama (Plaasa PART

Age

I (7] Data GCommunications

“Biraet

Accredited by the Nationsl Home Study Counclt

100 DO5=

19037 |

KABARP, STM KDPCI, Hetlo to averyona that 1;_1
the new aditar of this column, please
goes out to the guys who helped out at the LauHenua.n [mer

nations| Sled Dog Races held on December 27128, 1985 near
Wynne Lake. A sbecial TNX goes uu to tha Communications
5] ﬁﬁ whose members were:

PAUE  WDRENG, laaand WBWJI dam mnytwort
the follgwing Silent Keys' Ni
Kline Bowaer, our des| athy 10 U‘IGII' farn and friends.
Qur Amateur of the onth for Decemberi NT@B, Lo, fro
Parkville, We shou!d have a drum roli tor this KMEW

fram Coon Rapids, is Ham of lhaYaar GON TI('}NSI
Qur recent upgrade include KADYZE, Dean, to G naral, [n
¢losing; an rojems had o beauti WX in

with Antenna ‘:
Deoember to get It done, | did. (Just ask my wife,) 73's
KAGRFP,

REQ TIME GNIVQTO/ISESS MGA
MESN/RTTY 3820 €:30P 78/4/13 WARLUT
MEN/ 3685 6:30P  404/106/31 KABERY
MBN/2 3685 10:00F 320/47/31 NCE
SSN 10 &00P 25139130 KAMODQ
MEPNIN 3929 1200P Br7/224/31 WEEWN]
SPN/E 3929 &30P 938/194/31 KABBFP

2051101421 KpOGI

o] 2004 E0B5/3971173  WDOBAC
N EMERGENCY FREDE 3929 BULLETING: 3685 & 3049
M/MS0: 3620. Tratfic: KABEPY 498, WADTFC 468, KABARP
423, KDBCL 270, KT9l 199 Nn#oo 144, m:sev 9
WODRGUF B9, KABDDC 87, WHGRW B4, NACLS 70, KDENH
?o WEBWNJ 64, WOEM B9 KDDC-I 5a KOSGI 58, KABAJF
KAPBFD 43, WAGONE 45, N . KCaT 29

s 28, NTDF.\ 21 KABPC.]W‘I 18, KaePLN
18, KABCDE 13, NBCRO 7, NcEwA? NEHHE §6.

NOATH DAKOTA, M, Lois Jorgensen, WASRWM—This is
rmy last repart as | have resigned ag EM as my job doesn't

ive e ena time to do Amataur Radio justice, Congratu-
ations io NOAFP who was clectad 48 your new SM. I'hope
you all give him the help and cooparaticn you gave me; It is
always appreciated, Be sure a¥°u send hiri your Club News-
Ietter as it hefps to know what Clubs are doing and helps to
got news items for his column. WOGZD was on local Television
at his GTH demostating Ham Radio shuwing DX cards and
tﬂ[kmg an his rig. Thanks alot Paul for FB,

FREQ MGR SESS QNI
GOUSE ANVER 1990 WeCDD 4 138
D WX NET 3883 WEGE] a2 819

7
AT KAﬁFS 21 364 20
NOF!TH FORATY 04.'8 SOH 44 0
ratfic: KADFSM 105, (Nw)WﬂCDO 48 WaCDO 69,
SOUTH DAKOQTA: SM, R, L. Cory, WSYMB—8TM: NRABE,
Dla Johnson. SEC; KASKPY, Watner Muns. The Rapid Clty
council has passeri an antenna ordinance to regulaia anten-
na_construction in Rapid City. Rapid City Clib president
WEBLPWA, Rudy Moaney, did a lot of work with the peopla
on the couneil and he reports that the ardinance as passed
is kind to the radio amatuers and it does naqt craate any
preblem lor ham radio. The Amateur Radio call letter Licanse
plate bill is house blll nr 1015 and calls for piatas o ba no
charge i hn% the time you read this that it will have
passe NUABE roports 67 stations now Dn packet in south
dakota | am atill looking for a vo[unteer fur a bullaﬂn station

qQrc
61

tar South Dakota. Anyone interested in intment,
pleasa contact me. Due t¢ defa In the rnail have not
teceived the traﬂ"c ra ort at the {ima of this writing. ratiic:
KRZBJ 111, KREHA PY 32, WAOVRE 48, WEHBOMF
33, Wb 11, NBAGE 11, Y KAGUEN 6.

DELTA DIVISION

KANSAS: SM, Joel M, Harrigan, WBSIGF— ASM:

sEo NS ARG B WHOK 3 3%&1. WaLeL lilc
F0. Bepeater Canrdmatnr' e 1987 ARR|

Delta Division Oonvamlcn Al nl 4 & 5 ln Lttt]a Flock. If you naed

Informatlon‘contact & Mahnker in North Littla
ock. DON'T MISS TH ON. 1887 club officers;
resWBs ASOOY Sec KASDQG. MAR
- F'res K Sec NI5D, Treas

VP KASWY KCS2V, Act.
PREELK, K Ak ARG Pros AL NAT, VB ws&-EP Sec
REC, Treas KASBML. The WDSB Packat Gatewal tg

is up and running and is racemng NTS traftic into the Btale

It is also available to export NTS traffic alse. Qur section Iraffic

handl rs are 1o be commended for thilaxcellant \ggrk during

ohday traffic rugh. Ark Razarba

B 30 pm each night. Arkansas CW Net an 3591 KH

Congratulations to' KSUR on appeintment to DXAGC.

LOUISIANA: M John “Wandy" Wondergem, KSKR—SEC:
K5 ADF ACC: K5DPG, SGL: KDSSL, COC! KESQK. TGt
NSJM. PACKET: ESS Congrats 1o tha new officers of the
Baton Rouge ARC. Pras: John KEPGW. VP: Bick NVSA, Set:
Bok W5RLK. Treas: Tom NSADP, Most hams at sametime
have enoournsred & problem that needs outside assistance
Io solve. To agsist hams with a voluntesr contact that has
tachnical kncwledgs the ARRBL oznts Tachnical Coordine-
tors (TC) and Assistanis (ATCs]. hey have indicated their
willingness to help ncwnoes ko old timers with = fechnical or
proflem. RF problems in todays world of electronic com-

q_ rs and centrol saeim 1o be oommonplal:e Contact your
C or any of the ATCs and th make same suggestions
and refer you to 2 wealth of A lnformatlcn Bill- from
Waest Monroa, Ronnie-KDSKT fram Olla, Bob-N2EBH/5 from
Fort Palk and Clarence WBSHIV !mm arias arg ready
to help if you request assistance, [f you are intarestad in being
appalntad an ARRL ATC you need to be a full member, b8
@ tech or higher and have a technical undersiandln of ham
E?gc;?d it |ntarasled mntastjt the Loglslann on achnlcs]

C12) herwood
Orlagns, LA

Marlc yaur wlendar for March 14 & 15
110 and La 167 in Lafayette. See you thare.

MISSISSIPPI: SM, Paul Kemp, KWBT—ASM: KEQNE, SEC:
: ALIGO, ACC KCEVD, PIO: KASVBE, 0O
WEVMS, VHF Coord:' NSEWU, BM: AJOX, TC: WBSSXE
Kudos to the Jackson ARG for anothar outstanding ABAL
State Canvention and Jackson Hamfest; KC5YD and crew did
anaother great job! Hatliesburg and Laural ARGC's anj their
annug! joint dinnar meating ahd ARRL forum., F!a%a mport
the deaths of KEQAF, a premier traffic man and op;
WS5TAB, known widely for his work; and W5GHZ, who
spent many an hour helping new and potential hams, These
gemlemen \m!! be sorely missed, Completly reworked 31/31
atar up in Natcher and sounding great| More and mora
101«; ] r’:‘lcv()rllg E ket; have you sampled this axciting new
frontia pring amiving, i’'s a gocd time to get your
smuon chackad out for slont saasan;™ have your gear raady
80 in case you're needed. Is there life above -20‘? Your
£1C recalves ragular reports from Vicksburg, Jacksan,
Goast, Hattiesburg and Laurel; but, there's Jiftle lnpu1 fmm
the northem half of the Section, Lot us hear f

share your accomplishmenis in thase nr‘%v ?ﬁ
Sessions 31 ONI 2352 QTC 64, MMN ]Sessio 1Q




} 1C-R7000

IC-02AT
IC-04AT
1C-2AT
IC-3AT
1C-4AT

1C-3200A [C-RT1A

TS-9408

TH-21AT
TR-2600A TR-T51A TH-31AT

TR-3600A TH-41AT

R-2000

TM-2530A
TM-2550A
TM-3530A

March 1987 101




WE MOVED! NEW LOCATION! MIAMI’ S LEADING

DISCOUNT DEALER ... 1 MILLION DOLLAR NEW
LOCATION FACILITY, WITH 17,000 SQ.FT.TO SERVE YOU

“Serving South America& The Caribbean Since 1956 ”

—— MW, & (07th AVE ~

NaGl fo e W

A NW. [94th AVE é;,
&

Counter Intelligence .,pl A N % ?‘
& Communications &

1950 N.W. 94th Avs.
Miami, Fia. 33172 .

tha latest state of
the art

. \}Bf/ P " apen 24 hrs. a day for our - ;OJFOT%?;::Z::“& )
- il \n# T South American customors Ny
& .
Dade upon request. l wly Jﬂﬁgu"' « BISCAYNE BLVD, - .. SEEN
(3053)"?\!913;3 685 T DOWNTOWN MIAMI HIOMIAMIBEAGHY . 3

Open 9-6 Mon.-Fri.
(305) 763-8170 " 5ar 0.5 o ke,
Telex 9102401958 o Answer Back NG DIST UG . Amaleuy

® Commercial
W YAESU | EpIcom
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AUTO-KALL GIVE YOUR EARS A BREAK]

The AUTE-KALE plugs into tha speakerack on your VHE ‘UHF FM iransceiver, scanner,

Al Thebuilt-in speaker = mytad unhl your persanal 3-digi code 4 mcaved Anynne witty

o Touch-Tone' pud on ther g can acivate the ALTO.KALL. Great for families with 2
T More ngms, activatton of amergency nets, etc
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et CMOS cirguilry

MorseMaster 11

A% featured in Feb.. 1987. QST—
The atfordabla, salf-contained, fuli-
featured, automatic Morse training
vamputer. Tha MorseMaster |l does
it all tor $46.95 (kit), ar $49 95
{assemblod. 80-day warranty}.
%250 shipping In US. GA residents add 4% tax, Visa and
MC aceepted,

Stong Mountain Engineering Co., 404-879-0241
Box 1673, Gtone Mountsin, GA 30086

Motron Elecironics TR Only $89.95

55 W 215 Ave f Pk 5300 shipping-handling)y |
fugene. OH 97405 AC power Napply ang audio '

Call o7 write tor more o, 503-887-3118 Emet-com inchidgr
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Early Reservation Information

» General Chairman, Jim Simpson, WB8QZZ

Grand banquet tickets are limited, please
place your reservations early.

¢ Giant 3 day flea market ¢ Exhibits
s Awards *® License exams
¢ CW proficiency test

Flea Market Tickets

We increased Flea Market area by nearly 400 spaces
this year and all were sold out by January 10.

Special Awards

Nominations are requested for "Radio Amateur of the
Year', ‘Special Achievement® and ‘Technical
Achievement' awards. Contact: Awards chairman, Box
44, Dayton, OH 435401.

License Exam

Novice thru extra exams scheduled Saturday &
Sunday by appointment only. Send current FCC form
610, copy of present license and check for $4.35
{payable to ARRL/VEC) to: Exam Registration, 8830
Windbluff Point, Dayton Oh 45459

Slide Show

35 mm slide/tape presentation about the
HAMVENTION is available for loan, Contact Dick
Miller 2853 La Cresta, Beavercreek, OH 45324

Parking

Free parking is available at lHara Arena. In addition,
there will be free shuttle bus service from all major
motels and designated parking lots. Parking and road
informaton will be available on DARA's 146.34/.94
repeater.

Free Bus Service

Free Bus Service will be provided between many
Motels and Hara Arena. See the schedules at the
motel registration desks. Avoid parking problems at
the Arena by taking the HAMVENTION buses.

» Asst. General Chairman, Bill McNabb, WD8SAY

Campers & Trailers

Campers and Trailers may be parked at Montgomery
County Joint Vocational School. A HAMVENTION bus
will provide transportation between the camper
parking area and the Arena, No campers or travel
trailers will be permitted to park in the Arena lot or
Flea Markel area.

Wheelchairs

Wheelchairs will be available. Send S.A.S.E. for
details to “Wheelchair' P.O. Box 44, Dayton, OH
45401.

Alternate Activities

HAMVENTION is for everyone. We have planned
activities for the YL or your non-ham family
members.

Deadlines

Award Nominations: April 4
Lodging: April 4

License Exams: March 28
Advance Registration and banquel: USA-April 11

Canada - April 4
Information

General mformation: (513) 433-7720

or DARA Box 44 Dayton, OH 45401

Flea Market Information: (513) 2230923
Lodging information: (513) 223-2612
(No Reservations By Phone)

This is the year for you to attend the internationally
famous Dayton HAMVENTION, Come with your
friends to hear enlightening forums, see the latest
equipment. and visit a flea market that has
everythingl No matter what you are Ioo}nng for, you
can find it in Dayton!

HAMVENTIOHN is sponsored by the
Dayton Amateur Radio Association Inc,




__Tech Talk from ICOM

ICOM

The Closer You Look,
The Better ICOM Looks

hile inidal purchasing deci-

sions concerning amateur

equipment are often influ-
enced by glamorized magazine adver-
tisements, the overall acceptance and
long-term success of any unit depends
on its after sale performance and reliabil-
ity. ICOM realizes that satisfied custom-
ers are always the best salespeople, and
its new generation of HF and VHF trans-
ceivers continue to reflect that philoso-
phy. ICOM is devoted to top of the line
quality, smooth operation, and uncom-
promising service.

One shining example of that situa-
tion is dernonstrated in the 1C-735 and
IC-751As RF power amplifier reliability
record. Thanks to the use of elaborate
protection circuits and conservatively
rated components, an operational fail-
ure of those transceivers’ 100-watt
“finals” has yet to appear at ICOM
America’s service centers. Furthermore,
a large number of ICOM owners cong-
nuously report “really putting their
transceivers to use” with heavy contest-
ing and RTTY operating. That's reliability
supremel

The previousiy mentioned protection
circuit in [COM transceivers monitors
final amplifier current, forward/output
power, and reflected power. A control
voltage proportional 1o those measure-
ments is then directed to an auxiliary
input in the transceiver's ALC drauit,
The usual purpose of an Automatic Level
Control section in any $SB transceiver is
to limit its IF amplifier's gain during
modulation to ensure maximum “talk
power."”

The sounds and syllables in normal
speech continugusly vary in amplitude.
Some are strong and quite pronounced,
uthers are barely perceptible. Byincreas-
ing the IC-751A's gain for weak sounds
and decreasing ts gain for strong
sounds, a high average RF output is
maintaired during transmissions.

The ALC section in ICOM transceiv-
ers thus serves a dual purpose: constant-
ly protecting the power amplifier from
harmful operating conditions, and en-
suring full bodied modulation during S5B
transmissions. Its operation might be
visualized as an electrical equivalent to
the RPM-limiting governor added to
some autos to avoid engine damage.

Since ALC section can be monitored
on the transceiver’'s front panel meter, it
serves as both an operating and prelimi-
nary diagnostic aid. A steady output
mode such as RTTY or FM is suggested
for diagnostic checks. If the ALC meter
reads abnormally iow when there’s less
than 100 watts cutput, the power ampli-
fier is trying to boost a weak input {low
mic gain or weak AFSK tones}. Anexces-
sively high ALC reading indicates the
power amplifier is protecting itself froma
high input or excessive reflected power.
Clever radio, eh?

Although an external oscilloscope
can be used for determining aproper mic
gain setting, the convenient and popu-
larly accepted technique involves ALC
metering. The mic gain is adjusted until
the meter reads comfortably within its

ALC zone to provide full bodied modula-
tion with normal speech, Too much mic

ain will cause an excessive ALC reading
ﬁ'emember, it's measuring “hold back™
action on the power amplifier]. Low mic
gain will not produce ALC action {and
since the levels in speech vary, “talk
power” is lost).

Several of today’s HF linear amplifiers
require only 65 to 70 watts of RF drive to
produce their maximum output. Since
additional drive can create a distorted
signal and adjacent frequency interfer-
ence, amateurs usually consider reduc-
ing their transcelver's mic gain (and for-
feiting ALC-acquired “talk power”} to
reduce RF drive. ICOM owners, how-
ever, enjoy a3 more logical and efficient
alternative, A front panel RF POWER
control functions on all modes (including
SSBJ, providing transceiver output ad-
Jjustments independent of the mic gain
settings and ALC action. The results
assure maximum “talk power” at any RF
ievel, It's the best of both worlds!

\Whether your cperating interests in-
volve QRP, QRO, or samething in be-
tween, ICOM’'s new generation trans-
cejvers have you covered with maximum
“talk power” and long-term reliability.
It’s also reassuring to know the ICOM
service department isn't bogged down
with repairs so an ailing unit receives
prompt attention. lt's an inspiration
rather than an inconvenience to its out-
standing technicians.

Ready to join the. winning team?
Join the new ICOM generation!

ICOM America, Inc., 2380-Hath Ave NE, Bellevue, WA 98004 Customer Service Hotline [206) 454-7615

3150 Premier Drive, Suite 126, ining, TX 75063 / 1777 Phoenix Parkway. Suite 201, Atlanta, GA 30345

ICOM CANADA, A Division of ICOM America. Inc. 3071 - #5 Road, Unit 9, Richmond, B.C. W6X 274 Canad:

Al stated specifications are approximate ard subject to change without notice ar obligation. All ICOM radlos significantly exceed FCC regulations Hmiting spurfous emissions. TT138.



All HF Band Transceiver /
General Coverage Receiver

Advanced Circuit Designs

LR

FM, AM, CW, RTTY
e Superb Frequency Stability
¢ Continuous Duty Operation
Crystal Clear Signal Quality

Midsize Masterpiecel The de-
luxe IC-751A includes more high per-
formance features and professional
circuitry per cubic inch than any
other HF transceiver. lts smooth-as-
silk operation and long-term reliabili-
ty produce the ideal contesting,
DX'ing, mobiling and portable rig.
Owning an IC-751A truly means
"Going First Class!”

Unsurpassed Quality and
Reliabifity. Quality and Reliability is
important to you and it's important
to ICOM. 1ICOM now covers you and
your investment with its exclusive

®

All Modes Built-in USB, LSB,

one vear warranty, There's more!
The IC-751A’s receiver boasts 105dB
dynamic range for superb listening,
The 100% duty cycle transmitter
defies abuse and delivers 100 watts
of exceptionally stable and clean RF
output. Reliability. Quality. One
year warranty. That's ICOM.

All Bands, All Modes Inciuded,
Operates 60 through [0 meters, it's
easily modified for MARS operation,
plus it includes general coverage re-
ception from 100kHz to 30MHz. No
compromise, no ¢omparison!

32 Tunable Memories. Store
both frequency and mode informa-
tion. Use them to quick-access your
favorite spots or as 32 preferred fre-
quency-remembering VFOs.

ICOM America, [nc., 2380-116th Ave NE, Beltevue, WA 98004 Customer Service Hotline (i’h&LﬁSd-?M 9
3150 Premier Drive, Suite 126, Irving, TX 75063 / 1777 Phoenix Parkway, Suite 201, Atlanta, GA-30349

EE N1

NSIDE THAT COUNTS!”

A Modern Amateur's Defight]
Special attractions include an elec-
tronic keyer, semi or full break-in
rated to 40 WPM, panel selectable
500Hz/FL-32A CW filter, and volume
control-tracking sidetone, SSB trans-
missions are enhanced with an RF
speech processor and tone control to
produce sparkling clear audio. PLUS
there's a new rubberized tuning
knob for velvet-smooth tuning and a
full line of accessories and filters,

RF Power Control. Varies output
independent of mic gain, ALC and
speech processor action. Enjoy
maximum "talk power” at any drive
level!

To see the IC-751A, contact your
local ICOM dealer.

IGOM CANADA, A Division of ICOM America, Inc., 3071 - #5 Road, Unit 9, Richmond. B.C. V6X 2T4 Canada.

All stated specificatians are approximate and subject to change withoul natice or obllgat'ionA All 1ICOM radios significantly excesd FCG reguiations hmiting spurious grnissions. 7514187 7
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single, !ow—cost alternative for a
" pair of EIMAGC 3-500 Z tubes for  the new EIMAC 3CX1200A7 iube
‘new amplifier designs. from Varian EIMAC, or any Elec-

it

s

L. "d:a.xﬁ()" Iong , :

.= Plate dissipation: 1200 watts

-« Glass chimney SK-436

avaitable

» Standard EIMAG SK- 410
socket available

More information is available on

' S. Pioneer Road -

"-".-Salt Lake City, Utah 84104
‘ ,Telep,hqne: B01-972-5000.




ICOM IC-28A/H

vosoL

t L2 (o
VHE

e

THE ONE FOR THE ROAD

+ Compact Size

¢ Simple to Operate

¢ Large LCD Readout
¢ 25 Watt 1C-28A

& 45 Watt IC-28H

¢ Packet Compatible

® 21 Memory Channels

The IC-28H has all the features
you need for carefree 2-meter mobile
operation. The only thing it doesn't
have is a big price.

45 Watts. The IC-28H provides a
full 45 watts of powerful output. The
1C-28A 25-watt version is also avail-
able. Both units have a selectable
low power,

Large LCD readout. A wide-view
LCD readout can be easily read even
in bright sunlight. An automatic dim-
mer circuit reduces the brightness for

evening operation,

ICOM America, Inc., 2380-116th Ave NE, Bellevue, WA 98004 Customer Service Hotline 20
ICOM CANADA, A Division of ICOM America, inc., 3071 - #5 Road, Unit 9, Richmond, B.C. V68X 274 Cafiada

Wideband Coverage. The 1C-28H
performs from 138~ 74MHz Ispecifica-
tions guaranteed from [44.00-143MHz)
and includes weather channels. ldeal
for MARS and CAP operation.

Compact Size. The IC-28H meas-
ures only 2 inches high by 5/ inches
wide by 7l inches deep {IC-28A is 5%

IC-27A

The IC-27H 45 watt and IC-27A
25 watt ultra compact 2-meter
mobiles continue to be available,

inches deep). Great for mobile instal-
l[ations where space is limited.

21 Memory Channels. Store 21
frequencies into memory, or lock out
certain memory channels, All memories
are backed up with a lithium battery.

Scanning. Scan the entire band
or the memory channels from the pro-
vided HM-12 mic.

Easy to Operate. With only 11
front panel controls, the IC-28H is
simple to operate.

Available Options. 1C-HM14
DTMF mic, PS-45 13.8V 8A power sup-
ply, UT-29 tone squelch unit, SP-10
external speaker, IC-HM 16 speaker mic
and HS-15/HS-155B flexible boom
mic and PTT switchbox.

3150 Premier Drive, Suite 126, Irving, T%.75063

o Al statad spacificat:ons ara anperoximata and gsithiact 1o chanoa withaut nstire or ahlination. Afi radine sinhificantiv exnead FI" rennlatinng fimitine eniniriniir emiceinne  28H¢ B
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juality scanning
ecelver...Top
juality at & gem
sf a price.

ICOM introduces the
C-R7000 advanced technoi-
gy 25-2000MHz* continu- -
Us coverage communications
eceiver, \With 99 owner pro-
rammable memories, the
C-R7000 covers low band,
ircraft, marine, business, FM
roadcast, amateur radio,
mergency services, govern-
nent and television bands.

Keyboard Entry. For
implified operation and quick

COM's commercial

peleEERe

tuning, the IC-R7000 features
direct keyboard entry. Precise
frequencies can be selected by
pushing the digit keys in se-

quence of the freguency or by
turning the main tuning knob.

29 Memories. The
IC-R7000 has 99 memories
available to store your favorite
frequencies, including the
operating mode. Memory
channels may be cailed up by
simply pressing the Memory
switch, then rotating the
memory channel knob, or by
direct keyboard entry.

Scanning. A sophisticated
scanning system provides
instant access to most used
frequencies. By depressing
the Auto-M switch, the

iC-R '}'OUO automatically memo-

rizes frequencies in use while
the unit Is in the scan mode.
This allows you to recall

fréquerncies that were in use.

Other Outstanding
Features:

e FM wide/FM narrow/AM/
upper and lower SSB
modes

® Six tuning speeds; 0.1, 1.0,
5. 10, 12.5 or 25KHz

& Dual color fluorescent dis-
play with memory channel
readout and dimmer switch

e Compact Size: 4-3/8"H
x Ma"™¥/ x 10%"D

& Dial lock, noise blanker,
combined S-meter and
center meter

First'in

Communications

& QOptional RC-12 infrared
remote controller

& Optional voite synthesizer.
When recording, the voice
synthesizer automatically
annourices the scanned
signal frequency.

*Specifications guaranteed
from 25-1000MHz and 1260-
1300MHz. No coverage from
1000-1025MHz. No additional
module required for coverage
to approximately 2.0GHz.

See the IC-R7000 receiver
at your local authorized ICOM
dealer. Also available is the
IC-R71A 0.1-30MHz general
coverage receiver,

ALL THIS AT A PRICE
YOU'LL APPRECIATE.

g,
iy,

ICOM America, Inc, 2380-N6th Ave NE, Bellevue, WA 98004 / 3331 Towerwnad Drive, Suite 307, Dalfa?‘aD( 75234

At stated specifications are approximate and subject to change without notlce or obligation. All ICOM radios significantly excend FCC regulations ¥miting spurious emissions. RA00DIBS
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=ver of strength

Hugged, all stee! Hy-Gatn antenna crank-up towers are galvanized
after welding. Precision welding fixtures assure straight and true
alignment of tower sections for close tolerance ¢rank-up guide
systems. Diamond web bracing, 2.5 times the strength of ordinary
“W" bracing, adds strength where tower sections meet,
Open-and tubular steel legs are galvanized inside and out and
permit unrestricted moisture drainage. It all adds up to long
lasting, rnassive tower strength for antenna loads of up to
16 sq. ft. at 60 mph.

&
&~
= &
¢/ 3/ o7
.§_¢§ §3$ éggétb
fo /) F& &S
HG-3768 a7t 205 ft. 9.5 ¢ 50 mph
HG-5255 52 1. 21 &, 4.5 @ 50 mph

HG-54HD 54 ft. 2151t 16 @ 60 mph
HG-70HD_ | 7O, 2151t 16 @ 60 mph

Towers come complete with inged base, installa-
tion steelwork, predrilled rotator plate and a
manual winch.

Hy-Gain crank-up towers require no guying and
canform ta ElA, to the Uniform Building Code,
and are approved by Los Angeles (license 1095).
UBC documents for building permits are avail-
able on request (specify tower model) before
yatl huy the tower.

OPTIONAL TOWER
ACCESSORIES

« Mast » Thrust Bearing » Coax
Arms » Rotators » Tawer Gin Pole

FREE FREIGHT

Order any Hy-Gain tower from your
dealer for factory shipment direct to
you. Hy-Gain will pay the freight on
the tower and any of our antennas,
rotators and accessories ordered
for shipment at the same time.

This affer is limited 1o within T
the 48 contiguous United States.

For detalled information call toll free

1-800-328-3771

In Minnesota call 612-887-5528

Gin pole allows |
one person to
filt the tower.

TELEX

TELEX CONMM

9600 Aldrich Avenue South
Minneapolis, Minnesota 55420

.
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BSGQTC& HAEN( 5Gi Sesszons&QNlB?QTGo
giws ssfons 31 QT iasissippl represented
%szmm DF‘l‘yds GU%T)O Sishﬁ KTSZJ%ECHKW
1 Bl
BoW and RESEQ). Traffic: NSAMK 633, K182 1

TENNESSEE: §M, John C. Brown, NO4Q—ASM: MGLS
ACC: WAMGLS, DOC: WIFZW,' SEC: WA4GZO, SGL:
WAAGEE, 3TM: NG4J, & Tc W4l-[HK Much talk hes Iglean
running the bands aboul RAD 0 MANAGER" for
Lhe section. | guass the 8M, but nonthe-
less as of 1 January, 193? B|II Gtﬂ?: 4YXA has consented
1o taks on the 1ask. | say task and that is {he least that could
be said to describa the Ings required to gat the program and
namagement and operation system going for Tennessee. He
will need all the help trom all sources he can get, He will need
managers for the various local and 2rea nols. Ploase make
centact with ham and ofer your agsisiance and resources.
Many thanks Bill for taking on the JOB. Your section er
ig requesting that all hamtes? commiittee chairman sand N
a note or radiogram as soon as possible. | need to also ad-
vige HQs sa that hamfest matarial can arrive in time for the
affalr. The date ig also needed so that Section Btaff perscn-
nel can be scheduled at the hamfest, By the time you read
this the seasen will be under way. Thanks for your assistance
in this matter, | am retninded about the mlergrlg of pur VE
teams. Thers have been some not: getting out
qn same teams. Sure hopa none are In the Tonnessee Sec-
fion. Team liaisons keep clean, squaaky clean your team. |
am not in the [east way sayin that we have not baen,  thank
u for that. The traftic activily for this reporting pericd is uda
am sure that we did a lot thak | am not seaing and can add
1o'§hm [ or&t A m{l faction can baa?a!izafgofmmgallin%
ugghol i rgs s from & distan
Iage s? f Y%U Jué%lgfﬁ?L&E \Aﬁ hava some fins
someafmsnm dlmnsayth g1 they are de-
inga mlg!ﬂy b, Thanks WA4HKU and WEAT and host
of others on nets that | don't hear. Trafic tor this &:ﬂud
as follows: LF Sasalons- VH|
Sessions-a1, GNL2201, OTC533; OW Sedsions-47, GNESY.
NET MAN Hs-plaase ﬁet YOUT repors i 1o NG4.f before
Bth of the manth. Honer Rell-N4Q8Z, N4OSB,
WA4CNW, NG4J & W4LVP., Statian activity for erlod'

WorzW 4 153, WA4

NN4S 100, WATYY 68, KAWOP 53, KASKDB 49, W HKL]
28, W4TYU 26, KE41.823 &4PFP§D W4PSN 19, erit
10, N4OSB 9 & W4MRD.

GREAT LAKES DIVISION

KENTUCKY: M, Dale Bennott, WALJTE—Not ml.tch goin
on this manth. We alt mads Itlhrough the holidays. DRQ
anjoyuus holiday. KTN is in the news again, Russ,
KMGBZ Id like for somaone to take over a8 manager.
He has agraed to ramain in office for a while. Anyone
intaregted in the job, pleage iet tna know. Russ has done &
fine job and wa vary myuch appmsctlaate all your eﬁom Hag

g: your mmd Russ, onas

adio is still growm In the Soma new areas ac%ﬂvltx

are Hazard erset naed to get some

the mmhwsatoomerofthe we would hava the

ﬁra well covared, PSHR; KMMTX 17 Traﬂlc KAVHFEOﬁ
| 2, WD4RWU 83, KA4EAA 48 MTX 38, KA4

2, Kahok 25, WDACQF 23, K4HOE 23, Mswréz KJ4HP

22, WA4AVV 15, KAJGEZ 8, WAPKX 8, KU4A 4

MICHIGAN: 5M, James R, Seolay WBSMTD%IiantKayl
with doep regret: WSEOD; KBBIC, thoge who might have
imissed it elsewhere, the MI ARRL State ﬂonveminn wilt bo
hald in Saginaw, Aug 2¢-20, in conjunction with the GL
Division Caonvention, rather than ln uskagc)n in March e.s
previously announned Clubs: pificial 0 years oid
on January , but all of 1987 i aur squlcentenmal year.
Are you ng tnvuwed in tha celebration? 1t's & golden
qppor:unl for dome PR and for ha\drég a lot of fin, So
from HC, L & ARC. If
I don t get your bulletin and you're domg somethlng related
10 the celobration, It me know, what, whare and when, to help
me with a mmprehensivo raport I'll be trying to put ather
for this memuorable time. Phoios would ba nice, 100. Michigan
Emargency Patro! (MEF} in the Detroit area we[oomes and
ancaurages amateur immclpatinn ‘Those with autopaich

HE apnn‘r’?’q?nﬁa%"““ b, (Sh Cataipn AR E’L%ﬁon

ucal Eroup s view of packet communicaﬂun (Bay Ara

What ned to the Racket? Seams tobe

BBS Dlgipnﬂ:ers, and quiet QSO s mth one gr two peopls.
o8 can't axigt an the same fraquancy. &o everyone is
mking thair own frequency ta pla on Wl stlli haven't settlad
on what we can do with if, We tried passing me as but
the rest aren’t ready for that Most are still leaming the
many melhodl of packet and time will tell If it realizes the
al, Not necessadily en accurate summation of the overall

plcture. but & good indication of the "gmwmg _peins" tha:we
all should be aware of when ws hear all { ket about
Packet.” Does anyone remember when S8EB wa.s infan-
Q%Or VHF repe ars in !heirs? Dec; nat activl (glat QN

éu 11‘1r 30; UPN 16 1{2.
7‘55 52 31, SEMTN is riow a Emoi Toafiic:
=sa PL), WDSKOG 330, KaRDN 224 (BPL FOR

RIG. + 3 182 172, MIB 157,
WBFII\Q121,WBQ B 119 KGHAI5115. NBHHH 91, KBGXY
B4, KZBV 81, WBASYA 78, NBAHA Wwag
&3, KBUPE 61 NBDSWST NBHWLSS NJEH RBKM

34, W8 lHX

ey
\f\:::.l M 15 N%W@[Wﬁwgis %va W

omo sm .Ieﬂrs A, Maass, KIND—ASM: NSAUH. ssc
WDBM K\'E&J : WAZM. ACC: K30, TC: KBBMU
00C: Aoal FIO & sm_ MBCVK.

NET OGNl OTC Sees. Tmaoca) FREQ. MOR
BN 3577 NEEVC
BN B s 31 40 2577 KATVG
BN 308 144 31 1800 3605 WEBEK
457 5 B1 0451900 3872 KAOZ
ONN 137 32 28 1825 2708  WDSKBW

COSN 1810 3.
OSSBEN 2202 1391 93 ;232.3615. 39725 WBBJGW

OSSN 213 225 3 0848 M-F 3577 KABGJV
0800 58n 3577 KABGHV
GEM 114 17 14 50 G WRACTX
Ohlo Section ARES N s un, WoaMPV
Ham!est in March: Circ!awl!e Ma.roh 1 Tcledom!aumee March
5; Laka County March 22, The Dayton Hamvention is coming,
April 24- 26. Amateur exams: Mafch 14 in Go!umbus lea.
and Maumes; March 21 in Youngstown, g! Brigty
and Mentor; March 28 in Ravenna and a.rberlon April 4 in

Paortsmouth. Contact me tor details. Tornado week
beglns March 22, with lstatamd- drill NaﬂnnalWeather
Service on March 25 at 1010 AM, Ipate: the public



..pacesetter in Amateurtidio

flordable HT!

¢ 12VDC input terminal—allows & Heavy-duty final amplitier and heat
direct mobile or external J sink. The die-cast rear panel assures
power supply operation, J  reliable operation. With the optional
When 12 VDC is applied, £ 12-volt PB-1battery pack, the TH-205AT
power output increases to provides 5 W ouiput. The standard

TH-205AT

ffordable 5-watt hand-heid
ransceiver, Ultimate Affordability!

it’s here now! The affordable, 5 watts! P “J,."F Ei4 volt PB-2 prOVideS 25W Oulput.
“Kenwood Quality” hand-held trans- ¢ s (300 mW low power).

ceiver. Standard features include
a large, easy-to-read LCD display,
wide-range power requirements
(operates on 7.2 VDC—16 VDC),
3-channel memory, built-in
battery saver circuit, and, when
operated on 12 VDC, a robust
five watts of power! The die-
cast metal rear panei/heat sink
assures cool, reliable operation.
Receiver frequency coverage
from 141—163 MHz is also
standard—you can even listen
to the “weather channels” at
162.40 or 162.55 MHz!

= Monitar switch—ta check fre- ~w
quency when PL encode/
decode switch is on.

» Extended frequency coverage —*
for certain MARS and CAP
cperations.

¢ 3 memary channels stora frg- ~"
quency and offset, And so easy
to use! Simply press the
memory channel number to
recall your favorite channals!

s Night ight, oftsetireverse, ..~

2large, easy-to-read LCD display.
© Frequency, offset, memory channel,
TX. RX, and battery indicator,

# Fraguency UP/DOWN keys, Used to
select frequency or scanning direction.

& 5can function key,

& Autematic battery saver circuit extends
battery life. No buttons to push!

% Supplied accessories include: Rubbetr
flex anterna, beit hook, 8.4 V, 500 mAH
NiCd battery pack, wall charger.

s 18-key DTMF pad for repeatera"“ﬁ
autopatch is standard.

ptional Accessarips:
1) PB-1 12 V 800 mAH NICA batt pack 15 W out-
put) 2) PB-2 8.4V 500 mAH NICd bath, pack (2.5 W
output. 3) PB-3 7.2V 800 maAH NiCd batt, pack

iLh Woutput), 4) PB-4 7.2 ¥ 1600 mAH NICA hatt
pack (1L5Woutpul). 8) B1-5 AA manganesedidkaline
hattery case. 8) BC-7 Rapid chaiger for PB-1, 2. 5,
ar 4, 7) BC-2 Compact battary charger

8) SMC-30 Speaker microphone. 9) S6-12, 5C-13
Soft cases. 10) BA-3, RA-5 Yelescoping antennas.
1) RA-BB StubbvDuk antenna ® TSU-2 CTCSS
enuodeldecode unit ® YR-2530 2 m, 25 W RF
power hooster 8 LH-4, LH-5 |Leather cases ® MR-4
tobile bracket ® BH-5 Swivel inount ® PG-2Y DC
~able * PG-3C Filtered cigar lighter eard,

KENWOOD

TRIQ-KENWOOD GCOMMUNICATIONS

mplete service manudls are avaiizbie far aiil frio-Kenwoad transcevers and most accessories, 111 West Walnut Street
ecifications and prices are subject to change without nolice or obligation Compton, California 90270

» NEW! Twist-Lok Positive-Connect™

battery case. A wide range of quick-
change commercial duty battery
packs are available.
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ANTENHA INFEBANGE
PORTLHING MET WM

AUTOMANC PUSH-BITTON
Swe ANTENNA SELECTION

IT’S NYE TIME
TO TUNE UP

264
WERNIER DIAL

CONTINUOUS
POHER MONITORING

Diseevar this dura-
bly buill, fecture
packed MB.V.A
Antenna Tuner,
You'll tind oparcting
conveniences thot
make andenna tuni

< snp. The MB-V-A i3
value englneered io do the |ob over

WI H A wide opnmllng rungea CcrnpNure qusglity.
I the
wo \'FAR WARMNTY!

Maximize Powor Transier.
Match your transeutier

NYE VIKING

vananle o

A0 DIRAMOBL NAMASNIS SUPPIassIon,

Aulomalic $WR, Hands iva metering ot SWR No resel of
calibeation neesded. Separate powear aler — 200 o 3000
aitts — automatically switched  Fasv fo mad 2% lecessed.
hocklighted meters show SWiv and power continuously.

Fracitron Jawai matars.

Antennag Switch, Newll PUSH-BUTTON ardensa swtching to 4
antennas (2 coax, dngle wire tind hwin Iead). Tuner bypass
on fist conx output. We designed this rugged switch o

bandle the powar

Hw Batun. Trlfllar wound, friple com tore:d gives balenced

twin teodars hom 200 to 1000 chms ang

output o
unbalonced output down 1o 20 ahmg,

Model Options. MB-1V-A1 includas all ME-V-A faciures tass
antanna swilch and balun. MB-V-A2 i dantical toMB-fv-A4

with the addiion of a tiple coie bolun

' 1.4 MHz will not lune on some anlannas.

sutpat impadance  to
gimest any anbanno sys-

M (O MaXimuin eonsen ransier,
Bl Nolwork, Low Fass Pi Natwark tuning — (.8 to
u IMHz Haavwy duty, siver piated confinuously

able inductor with 25:1 wemier digl 7000 volt
apcitar and 18000y swatch selechad  fixed
wepachons on oltput ide. Tunes 40 fe 2000 ohm antennas.

FIISH-BUTTCH EASY GRIP
CAPACITOR SWITCH TUNING

QTHER NYE VIKING PRODUCTS:
Straight Keys Squeere Keys

ond Memory  Kevers. Phonhe
Patches. 2KW Low Pass Filters,
Adtomahc SWR and  Power
Meters tor HF and 2m {(plus a
model for the blind). 200w PEP
anfenna tuner All-Band
Antarma and more!

Ask for a free calalog.

WM. M. NYE

COMPANY

1614~ 130t Ava ME.
Bellevus, WA $8005
(208) 454-4524

TO ORDER CALL YOUR
FAVORITE DEALER

AES

HRO

Madison Electronics
EGE

Henry Radio

Barry Electronics
C-Comm

Missouri Radio
Quement Electronics

Code Prachce Sets, Electronic

MICROWAVE MODULES Lid.

LIVERPOOL ENGLAND

LINEAR TRANSVERTERS

558 — CW —~ AM — FM PX PRICE
MMT 50/28-§ 50 MMz 20 Walts $342.00
MMT 50/144 50 MHz 20 Walts 34200
MMT 144/28 144 MHr 10 Watts 186.00

MMT 144/28-R 144 MHz GaAsFET 25 Watts  342.00
MMT 220/28-8 220 MHz 15 Watts 242.00
MMT 432/28-5 4327435 MHz 10 Wafts 285 00
MMT 1296/144-G 1296 MHz GaAsFET 2W 36200
MMT 1268/144 DSCAR Moda-l. 2 Watt xmit 278,00
CONVERTERS
MMC 144/28-HP 2 m GaAsFET 74.00
MMC 432/28-8 70 cm Gown to 10m 83.00
MMEK 1298/144 22 cm DowntoZm $86.00

CALL FOR CATALOE AND ORCAR SYSTEMS.
PRICES SUBJECTY TO CHANUE WITHOUT AQVANGE NOTICE
VISA'MARTERCARL ACLEPYED.

POWER AMPLIFIERS

PREAMPLIFIER BUILT-IN PX PRICE
MML 144/30-L5 144 MHZ 30 Watt HT AMP.  $129.00
MML 144/100-LS 144 MHz 100 Walt HT AMP. 24200
MML 144/200-§ 144 MHz 200 Walt GaAsFET 42900
MML 432/30-L 432 MKz 30 Watt HT AMP 232.00
MML 432/100 432 MHz 100 Watt ATY/SEB/FM429.00

MML 432/50 432 MHz 50 Watt 7 10 Walt in 219,00
MML 1296/15 1296 MHz 15 Watts CALL
PREAMPLIFIERS GaAsFET
MMG 144V 2 m RF Switched 55.00
MMG 1296 25 om 111.00
ATY.

MMC 435/600 70 cm Black Converter 6300
MTV 435 20 Watt 70 cm xmtr 298.00

CONVERTERS

FPREAMPLIFIERS
ATV -« OBCAR

THE “PX "™ SHACK
52 STONEWYCK ORIVE
BELLE MEAD, NJ 08502

{201) 674 - 013

CALLING HOURS
11 AN — 3 PR orders

6 FM — 10 PM 1echocal
EST

112 0O5%=

henelits tram the impartant services of the Skywarm/Wéather
Watch pi rams slmemda[ New officers for the Columbus
ARA: Pres; P Wi ; Treas: KEBEY,
Bourd Members. NBEFB ADBI, KBNIO. The Lucas County
ARES spansorad a “'Short Wave Santa' operation this year
{as did many cther clubs a:ound the stata), allowing children
in the hogpifa! to talk directly with Santa from their rdbms. The
Athans County ARA recently gracduated 5 new novices from
their classes. They also have néw repeater hardware ge?eater
and controller oSara.:na under the call WDS
Dacamber 12, mmunications van was raquasted
by the Dayton Fire Drepartment to ass murications
conearning a burning propane tank in the m!ddIe of I-75. Red
Cross used six cperators 1o assist with the astabil ishment of
twe evacuation centers. (ine explosion accumed, damaging
several cars and houses, but no Injurias were reportad. The
Fairtield ARA_and the Gtterbein Calloge ARG fave [oined
forces In a linked repeater system, adding the Cantral Qhio
areato tha gready immense145.19 repeater cwe
Eau'f ield system has 14 raceiver salas I|1 Ohm
e Dhio recaelvers are in F
Ctncmnan, andalia, Wilmingtan, Oxfard and xgnl
Ottarbain 14547 repeater is permanaently mkadtotha Fa:rheld
c‘éﬂem providing depenidable communications from
lumbiag to Cincy, Indiznapalis, and points sonh: tantastic!
The 1986 end-of-year statistics are now gompiled, with the
Ohio Sac’non Iooking strenger than aver, Ovar 60 now ARRL
Field Organization appoiniments wers Iasued in 1986, and
more and more peaple arg g eﬂlrg active in the various ARFAL
1OOrems in Omo[ ataurs in Chio reported handling over
ogram massa es wnh an ave o of 120 siations
reportin aach manth ¥| in the traffic
handling programs in the Sacﬂo wo can always use more!
Decem ar was our largest month, with 135 raffic handlers
12131 m s handled! There are mord amatetrs
in Ohlo an at the and of 1983, and mora of them are AFRL
members, Let's rmake 1987 2 daut year for Amataur Radio
in Ohlo! ‘The stallons listed below have reported handlin
radiogram traflic during the month DEGEMBER 1986:
ﬁ%& FN 553, | 3

2. &2, m\'rr 51, KESCV 50,

WABFQW 48, NOFPH 47, KB3WHN 47, KCAJV 4&. NB 40.

L4,NKBB 37, WD&DKQ.T? NECB 35 35,

s e G L
be, NF as &szg. Nascm.m

Naaoazs,ma KD8WI22 KDSIC 20, KABVYT 20

ABHED { 1b KC8D 14, WBEGDM 3. sAJL

12. NGeH 12 M 12, WDBCEP 11, NEHKO 10,
KABSON 1 K'AESZH 10, WBSHL 8, NBGGIL b, WASNZE 9
WDsATN S Nacwa WEZM 8, WBBAWM 7, NBGLY 7, KZBP

, WBH KD8HB 1, NSHEA 1, KiLT 1, WDaMS]
mupﬁ NKZM1 KABZOW 1. (Nov.) KF&S 111,

HUDSON DIVISION:

EASTERN NEW YORK: 6M, Panl 5. Vgg:emk
%Twméﬁ._rtézim. sec'.vﬁ' BzHQ BM

386129
NEWS: Alhan AHA new officers Pres-K2QF
MB L KBZCR

rs
W200) g [ ort Sllent Key W2BKH, CONR naw
F‘res KDaS P-*Jm

in Dec. and hmap
NQ2L naw exam coordinator. Westchest 1A, haard Wa2JAd
talk on ncisa and how to aliminate it and W2HP ta.[k orl B naw
bearn he purch GA will have presentation in January
on el packet operations. Albany ARA had annual msg fair in

handled 138 holiday rae‘llngxwmuw M X

wszsso NQZH, NZBNY, wzc.:d WAZGYY iganll:lpating
Sorry tg raport K2GL Buzz Revves of conlest fams becama
Silent Key in Dec. Dac PSHA: NOZH, WRIEAR, KASMY.,
WH2VUK, K22M, 1622y, W2PKY, NZEQM KBZATJ Dac
EPL: WRSEAS, WAZYBM, Tratic: W 780, WAZYBM
299, B2y , K22l 275 KY 210 NG2H 205,
KAIMY.] 107, Hnw‘n TOW 81
N2EQM 24 ka2t 12 &, N2FSJ 16, KB2ATJ 14 'KAZNGJ B.
NEW YORK CITY-LONG ISLAND‘ SM, John H, Sma!e,

K21Z—AS! WENL.
WBST TCIRH WAZYRNH. S, PIO

KA2WIE The tollowing are traffic nets in and around the

sagtion;

NCVHF  146.745/R ‘1930 M-F K2HPG/mgr

BAVHF  146.670/R 2000 M-F K2YQiimgr

SCVHE  145.370/R 2000 M-F,Sn. KAZJMAmY

NYS/M  3877khs 1000 Bally WBZEAGMGr
YS/E  3877khs 1900 Dajly  KU2Nimgr

NYS/.  3677khs 2200 Daily KU2N/mgr

NYFON 3913kha 1700 Dally Ka2UBDmgr
83 3590khs t? W2W mgt

145, 010 Packet Node 5131203
Al| times are [ocal. Please note that ig the packet-node

statlon, and that all incoming NTS traffic should be routed
!hrough him. Please note the new changes, after many years
we have closed down NLI CW and Phane. It was a very hard
d-rismn but K2MT came up wim ava able plan, We
sl have a section CW net, and thatis N 'he saction phone
natis NYPDN [ feal that we arg making batter usa of
uencies by combining, we will miss meating
924 but the Amateur Radio lonsopheric Packett Auto-
foma:d:n? Net, "Skipnet” is looknPf I possible frequencies
and 3630 1s ona belng considerad, ot us not stand i ln ths wa
aﬁ?g = [ooking fof stations to help out wi
handimg traﬂ:c nn acket and deing packet to N 8 llaisons
and ltalsnns ko NTS and N PGN 1 lmerlated cantact Hob
at 7 16, Icera for SIARA for 1987 are QZ Pros.,
A Traas, New mambenoi the Wantagh
ARC are KAZNFM, KB2BIT, NK2T, Officers fo C are:
WAZKXE Pras.. WB2ALW VP.. WBSKWG Treas., WEIWAK

2




T% :‘?i@ ? if ‘ ‘5 @ﬁ YHF/UHF all-mode base stations

The TS-711A 2 meter and the TS-811A
70 centimeter all mode transceivers
are the perfect rigs for your VHF and
UHF operations. Both rigs feature

Kenwood’s new Digital Code Squelch
(DCS) signaling system. Together,

they form the perfect “matching pair”

for satellite operation.

= Highly stabie duai digital VFQs.
The 10 Hz step, dual digital VFO's offer
excellent stability through the use of a
TCXO (Temperature Compensated

Crystal Oscillator).

e f.srge fiuorescent multi-function

dispiay.

Shows frequency, RIT shift, VFO A/B,
SPLIT, ALERT, repeater offset, digital

code, and memory channel.
# 40 multi-funciion memories.

Stores frequency, mode, repeater off-
set, and CTCSS tone. Memories are
backed up with & built-in lithium battery.

 MonEL TR-7114
WAl THANSCENER

& Yarsatile seanning functions.
Programmable band and memery scan
{with channet lock-cut). “Center-stop”
tuning on FM. An "alert” function lets
you listen for activity on your priority
channel while listening on ancther
frequency. A Kenwood exclusive!

* HF power ouiput control.
Continuously adjustable from 2 to

25 watts.

ptional accessories.

& [F-10A computer interface
# [F-232C level translator
% CD-10 calt sign display
& SP-430 external speaker

= S-1 voice synthesizer

& TU-5 CTCSS tone unit

= MB-430 mobile mount

= MC-604, MC-80, MC-85
deluxe desk top microphones
Complele service manuals are avallable for all Trio-Kepwaod fransceivers ang most accessories

% MC-48B 16-key DTMF, MC-43S LIP/
DOWN mohile hand microphones

= SW-200A/B SWR/power meters:
SW-200A 1.8-150 MHz
SW-200B 140-450 MHz

2 SWT-1 2-m antenna tuner

® SWT-2 70-cm antenna tuner

& PG-20). DC power cable

+ Automatic mode seiection.

You may select the mode manually
using the front panel mcde keys.
Manual mode selection is verified in
International Morse Code.

= All-mode sqaueich,

+ High periormance noise bianker.

¢ Speech processor,

For maximum efficiency on S3B
and FM,

e IF shifi.

& "“{iick-Step” tuning.

Vary the tuning characteristics from
*conventional VFO feel” to a stepping
action. .

e Built-in AC power supply.
Operation on 12 volts DC is also
possible.

¢ Sami break-in CW, with side ione.

& ¥S-1 voice synthesizer (optional)
More TS-7T11A/811A information is
available from authorized Kenwood
dealers,

Specifications ain prices are subject 1o change without notice or obligation,

KENWOOD

TRIQ-KENWQOOD COMMUNICATIONS
1111 West Walnut Street
Compton, Calforma 90220
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% KENWOOD
o e YAESU

New compact general coverage
receiver/ham band transceiver.

Call to Place
Your QOrder

ziogad
CARPORE UGN

7 A ETRON

RCRPRORATION

And More

® Small Size

* 10 Memones

* Scanning
Wick

.F“reqiency * Competitive Pricing
Coverage 4 e Fast Service

esizer 237w x §

¢ Helpful Salespeople

J.equol 23—y

George, Dale, Frank,
. Jdoe and other know

ledgeable professionals

are wiliing to help you.

14 051

IC-751A
~|Deluxe HF Transceiver

Call For Your Price

e
[C-28A/1C-38A/IC4BA

VHF-UHF Mobile

& Compact size
® Large LCD Readout
® Zi memory channels

Call For Your Low Price

800-426-6528

TOLL FREE — Including Alaska and Hawalii.
During regular store hours.

Washington residents call (206) 784-7337

Professional repair service Is avallable
through our complete service facllity.

All prices, spectiications and avallability subject to change
without notice. Washington residents add applrcableurq @

Free UPS Ground Service applles to moest Iranscelvers with
refated accessories excluding antennas.

C-COMM / 6115 ISth Ave, NLW. / Seartie, WA 98107

STORE HOURS:
Mon.-Fri.  9:00a.m.~5:30p.m.
Saturday  10:00a.m.-4:30p.m.

- o . g s may s G e W L — g g o



2«m/?0 -cm FM transceiver.

The first is still the best! The original
FM “Dual Bander’ TW-4000A delivers
25 watts output on hoth VHF and
UHF in a single compact package.

2 m and 70 cm FM in & compact
package.

Covers the 2 m band (142.000-148.995
MHz}, including certain MARS and CAP
frequencigs, plus the 70 cm FM band
{440.000-449.995 MHz), all in a single
compact package. Only 6-3/8 (161}W
X 2-318 (B0 x 8-9/16 217D inches
(mm), and 4.4 Ibs. (2.0 kg.).
Single-function keys allow easy
operation.

Large, easy-to-read LCD display.

A green, multi-function back-lighted
LCD display for better visibility. Indi-
cates frequency, memory channel,
repeater offset, "S" or "RF” leval, VFO
A/B, scan, busy, and "ON AIR" Dimmer
switch.

Front panel illumination.

10 memories with offset recall and
lithium battery hackup.

Stores frequency, band, and repeater
offset. Memory 0 stores receive and

transmit frequencies independently for
odd repeater ofisets, or cross-band

(2 mi70 cm) operation.

o Rugged die-cast chasmis.

¢ Two geparate antenna ports.
Use of separate antennas is recom-
mended. This simplifies antenna
maiching and minimizes loss. However,
mobile installations may require a
single antenna. The optional MA-4000
dual band maobile antenna comes with
an external duplexer.

+ Programmable memory scan with
channel fock-out.

Programmable to scan all memories, or

only 2 m or 70 cm mematias. Also may
be programmed to skip channels.

« Band scan in selected -MHz
segments.
Scans within the chosen 1-MHz seg- %
ment (.e., 144.000-144.985 or 440, UOO~
440.995, etc ). The scanning direction

RN

KENWOOD

Optional accessories:
VS-1voice synthesizer
TU-4C two-frequency CTCSS tone encoder
P3-430 DC powsar supply

KP5-7A fixexd station power supply
MA-4000 dual band mohile antenna with
duplexer

5P-40 compact mebile speaker

SP-60 mobile speakar

Somplete service manuafs are avalahle for all Tno-Kenwood transuenvers and roost acces:

FM DUAL BANDER

= MC-42 UP/DOWN microphone
& MC-55 B-pin mobile mic, with time-out timer
e SW-100B SWR/power meter

» SW-200B SWR/powear meter

= SWT-1/SWT-2 2 m/70 cm antenna tuners

e PG-3A noise filter

& MB-4000 extra mounting bracket

SONES

Specificatons end prces dre sulyect to change withou! notice ar abhgation

Antenna mag mount is nat Kenwaogd suppiied,

may be reversed by pressing either the
"UP" or "DOWN" buttons on the
microphanea.
& Priority waich function.
Linit switches to memory 1for 1 second
every 10 seconds, 1o moenitor the activ-
ity on the prionty channel,
= Common channel scan.
Memores 8 and 9 are alternately
scanned every 5 seconds. Either chan-
nel may be recalled instantly.
+ High performance receiver/
transmitter,
(GaAs FET RF amplifiers o both 2m
and 70 em, high performance mono-
lithic crystal filters in the 1stiF section,
provide high receive sensitivity and
excellent dynarmie range. The high
refiability RF power modules assure
clean and dependable fransmissions
on either band.
* (iptional “voice synthesizer unit”
Installs inside the TW-40004, Voice
announces frequency, band, VFC A or
B, repeater offset, and memory channel
number,
¢ Repeater reverse switch.

Moare TW-40004 information
is available from authorized
Kenwoced dealers.

KENWOOD

TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut Street
Compton, Califarnia 80220
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America’s Best Kept Secret!

TEN-YECS

CORSAIR [ HF TRANSCEIVER, Model 561 . . . 51345

Receiver performance that only a permeability tuned oscillator can deliver
... superb signal to noise ratio, vutstanding adjacent signal rejection.
Three, frequency tuning rates using dual range offset tuning. QSK with a
changeover time of 30 ms or less for superior CW or AMTOR operation.
Twelve position band switch for operation on all nine HF bands, from 1.8
to 30 Mhz, plus 40 Khz overshoot on band edges.

RECEIVER

Sensitivity: 0.25 pv for 10 dB S/N ratio.

Selectivity: 16 pole crystal ladder filter, 2.4 kHz bandwidth. 1.6:1 shape
tactor at 6/60 dB. Three position. mode independent, switch selects
standard 2.4 kHz, optional 1.8 kHz, 500 Hz or 200 Hz filters.

Notch filter: Greater than 50 dB notch, adjustable from 200 Hz to 3 5
kHz.

Audio Bandpass filter: 8 pole, active tilter centered at 750 Hz variable
from filtered to flat response.

Passhand tuning (PBT): Tunes 2nd IF {requency 3 kHz.

Noise Blanker: Switchable on/off with adjustable threshald and blanking

L P

ARGOSY II, $SB/CW HF TRANSCEIVER, MODEL 525D . . . 3695

A unique combination af smalf size, simplicity and low cost. Great for mobile,
portahle and base station use. Operates 80, 40, 30, 20, 15 and 10 meters, in
500 kHz segments, plus 40 kHz overshoot at band edges. 100 watts input with
solid state, no tune, final. 12 to 14 VOC at 500 mA, RX, 9A TX. Optional RX
filters. 250 Hz, 500 Hz or 1.8 kHz. RX sensitivity .3uV for 1048 S + N/N typical.
(iset tuning range, 6 kHz. Variable notgh filter, greater than 50 dB rejection,
200 Hz to 3.5 kHz. Optional noise blanier, Famous Ten-Tec OSK CW, of courss.
Clutter-tree front panel allows single-hand operation without even loaking at the

rig, even with fat fingers. Isn’t that different! Weighs in at a mere 8 pounds!
HWD 4”x9.5"x12".

Model 225 1157230 VAG 9A power supply .. .. cvoaes v e ear e $120.00
Model 222 Mohile Meunt, w/quick release . e erer e $21.50
Model 223A Nuige blanker {plug-in)._...............ovvinnnnen. $31.50

116 0O5%=

Otiset tuning: Dual range, tune RX, TX or TRX.

PLUS: Built-in anteana pre-amp, spot button, selectable AGC fast, slow
and off and much more.

TRANSMITTER

RF Qutput: Broadband, sofid state, self tuning with 85-100 watts, all
bands.

Built-in lambic keyer. Speed adjustable 8-50 WPM with 40 character
programmable memory.

Mulli-meter: Reads Ic, Power out, SWR, speech processing level.
Built-in speech processor, with level controd, standard.

Variable ALC, adjust power output continuously from 100% to 259 and
retain full ALC action,

PLUS: Rear panel connectors for station control, AFSK, QSK, phone
patch, auxiliary antenna, PTT, standard CW key, 2nd more.

POWER REQUIRED: 13.8 VDC, Base or mobile at 20 A.

Size: HWD 5.25™ x 15.25" x 15",

REMOTE VFO, Model 263 . . . 5219

Uses the same PTO design as the CORSAIR. Adds compiete TX/RX

CENTURY/22, CW Transceiver, Model 579 . . . 5389

Put the fun back into hamming. This is a op notch, 50 watt, GV transceiver.
Features found in only the best rigs are included. Fult break-in Q1SK, excellent RX
selectivity an CW (also tunes LSB/USE) and 1008 solid state circuitry, Broadband
'ng tune” RE amp. Operates 80, 40, 30, 20, 15 and the lower 500 Khz of 10
meters, Power required, 12 to 14 VDC at 6A. Size HWD 47 x 107 x 10.5". Weight
6 Ios. Great for partable, mobile or base station operation.

POWER SUPPLY for Century/22. Model 979 115VAG . . . %98,

979E 230VAC . . . 110

THE ULTIMATE HF MOBILE ANTENNA SYSTEM

.+ » From ¥28.00 - 340.00 per band.

HF mohile is 2 world of compramise! Give yourself a chance. Cheose the
finest, environmentally pratected, antenna system. Loaded to the hest
height fer radiation efficiency, and i clear most overhead cbstacles. Upper
85 whip Is vertically adjustable for “no tears™ tuning. Lowest wind
resistance 100, less whipping and de-tuning. Standard 3¢" x 24 base fitting
screws into all standard mounts. Typical height 78" or less.



Our outstanding SSB performance
equals our CW and DIGITAL reputation!

] O ]
e 4 Ta Za 3

OPERAIL
CVTADRIVE

frequency control. Front panel switch selects, CORSAIR transceive, 263
transceive, CORSAIR TX/263 RX, 263 TX/CORSAIR RX. You can also
listen to both frequencies simultaneously. A balance control is provided
for priority adjustment, Also makes provision for Xtal control. Connects to
CORSAIR with cables provided. Size is HWD 5.25" x 7.5™ x 127,
MATCHING SPEAXER/POWER SUPPLY Model 960 . . . 3229

A highly regulated and filtered, 22 amp. supply. Includes profective circuit

breaker and primary power fusa. Can use either 115 or 230 VAC, 50/60 Hz.

Siza is HWD 5.25" x 7.5" x 127,

TITAN HF LINEAR AMPLIFIER . . . 52685

“BOOM BOX" EXTRAORDINAIRE! Remoted power supply makes
possible, this compact, desk top linear amplifier. Puts out a solid 1500
watts SSB and CW, 1000 watts continugus power on RTTY, AMTOR or
SETV. Lightning fast GSK for ''break-in”” CW and super AMTOR
performance.

TITAN aRty
Lingar Amplitiar

Hi/La plate voltage switch.

Metering: Full time plate current meter. Multi-meter, selectable for plate
valtage, grid current, power out or reflected power.

Vernier drive, fune and load controls.

Peak power indicator: Ultra quick 10 efement LED bar-graph display.
Amplifier tubes: Two Eimac® 3CXB00A7, ceramic, external anode, air
cooled trigdes in grounded grid circuit. Plate dissipation, 1600 watts.
Frequency coverage: 160, 80, 40, 20 and 15 meter bands plus 18 and
24 MHz standard, 10 meter kit supplied upon proot of authority to
transmit.

Size and weight: HWD 5.25" x 15.25" x 15", 17 bbs.

POWER SUPPLY (Supplied with TITAN) -

Primary power: 220-250 VAC @ 20 amps, maximum.

Conservatively designed for cool aperation under full load using a Ten-
Tec, tape wound, Hypersil® transformer.

RF DECK HifLo blower speed switch.
Drive power: 80 walts typical. gi?é :EI‘III; ;;?:IIghL HWD 8.257 x 13.4" x 10.25". 45 Ibs.
Four LED status indicators, including *‘overdrive’™’ warning. .

The term of the

TEN-TEC WARRANTY

1S ONE YEAR...as always!

1.5KW ANTENNA TUNER, Model 2298 . . . #1299

Designed ta match your 50 ohm, un-balanced coaxial, transmitter autput

to virtually any un-balanced antenna. General coverage from 1.8 ta 30

MHz. Handles ali the power the law allows.

* Reversible 'L network circuit for best match and bandwigth, at either hi
or fo, antenna impedance.

* fyoids false load indication.

* (Caramic insulators and coil forms throughout. Silver plated switch contacts
and roller inductor coil.

* Byilt-in SWR bridge.

System by-pass swikch,

4 Pogition antenna select switch.

HWD 5.5"x13"x11", 9 Ibs.

Also availatle in kit-form. Model 4229 . ., . $219.
for balanced feedline order accessory balun,
Model 3223 .. . ¥15

..;America’s Best Kept Secret!

T1E EI:

Highway 411 East
Sevierville, Tennessee 37862
615/453-7172
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ALM-203T
List $345.00

-4 2m FM Handheld Transceiver
¥ * 2 Band HT
1 Band A 140-150 MHz
Band B 150-160 MHz (Recélve Only}
+ 10 Channel Memory
* Bullt-in Sub Audibla Tones
« Battery Save Function
+ 3 Watts Cutput Standard; & Watts with
12V adapter
» Don't decide on a handheld until you have
seen Alinco’s newaest!




Yaesu has rlous listeners
for the serious listener:

Yaesu's serious about giving you
better ways to tune in the world
around you,

And whether its for local action
or worldwide DX, you'll find our
VHFUHF and HF raceivers are the
superior match for all your listen-
ing needs.

The FRG-9600. A premium
VHF/UHF scanning communi-
cations receiver. The %00 is no
typical scanner And ifs easy to
see why,

You won't miss any local action
with continuous coverage from &0
to 905 MHz.

You have more operating modes
to listen in on: upper or lower

sideband, CW. AM wide or narrow,
and FM wide or narrow

four can even waich television
programs by piugging in a video
monitor into the optional video
output.

Scan in steps of 5,10, 1214, 25
and 100 KHz. Store any frequency and

related operating mode into any of
the 99 memories, Scan the memories,
Or in between them, Or simply
“dial up” any frequency with the
frequency entry pad.

Plus theress more, including
a 24-hour clock, multiplexed output,
fluorescent readout, signal strength
graph. and an AC power adapter

The FRG-3800 HF communica-
tions receiver. A better way to
listen to the world. if vou want a
complete cornmunications package,
the FRG-8800 is just right for you,
You get continuous worldwide

coverage from 150 KHz to 30 MHz,
And local coverage from 118 to 174

MHz with an optional VHF converter

Listen in on any mode: upper
and lower sideband, CW, AM wide
or narrow, and FM.

Store frequencies and operating
modes into any of the twelve chan-
nels for instant
recall.

Scan the airwaves with a number
of programmable scanning functions.

Plus you get keyboard frequency

entry. An LCD display for easy

readout, A SINPQ signal graph.
Computer interface capability for
advaniced listening functions. Two
24 hour clocks, Recording functions,
And much more to make your
listening station complete.

Listen in. When you want more
irorm your VHF/UHF or HF receivers,
just look: to Yaesu, We take your
listening seriously.

YAESU

Yaesu USA
7720 Edwards Road, Cerritos, CA S0
(213) 404-2700

Yaesu Cincinnati Service Center
9070 Gold Park Drive, Hamilton, OH 45011
(513) §M-3100

Prices and specifications subject to change without notice.,
FRG-9600 SSB coverage: 60 to 460 MHz.




ANTENNAS
ANTENNA SYSTEMS

“INVEST" in a Telrex antenna!

Why gamble with shoddy antenna construc
ion when Telrex makes available a profess-
ionally designed quality product.

TIRED OF WIND
DAMAGE ?

Antennas that last “‘Decades”
{not months}

i~ TBBEM/4KWP
[ " TBSES/2KWP

Some of the WORLD'S finest,

TB4EG 10, 16, 20 Mtr., $320.00
TBSES 10, 15, 20 Mtr, 547500

TB5SEM 10, 15, 20 Mtr. $550.00
TBSEM 10, 15, 20 Mtr. $655.00
20M326 3 elem. 20 Mtr. $410.00
20M536 5 elem. 20 Mir. $695.00
20MG4E 6 elem. 20 Mtr. $1075.00
15M532 5 elam. 15 btr. £510.00
15M845 8 elem, 15 Mtr. $985.00
10M523 5 elem. 10 Mtr. $275.00
10M636 6 alem. 10 Mtr, $725.00
2MVS5814, 2 Mtr. phased $289.00

Prices subject t0 change.

For data on the complete line of Telrex
antennas phone {anytime} and leave
your call sign, or write.

Phone: 201-775-7252

Write: Telrex p.0. Box 879
Asbury Park, N.J. 07712

' m e aggar EE

Doug DeMaw’s
QRP Notebook!

Doug DeMaw, W1FB, has been
writing articles about QRP oper-

ating and equipment construction

for many years. In this ARRL pub-
lication, Doug presents construc-
tion projects for the QRP operator,
from a simple one-watt crystal-
controlled transmitter to more com-=
plex transceiver designs. Rather
than simply presenting a collection
of completed units, Doug guides
you through the project “building-
block” style. This way, you gain an
understanding of how the circuits
operate and learn how the building
blocks might be put together in
other configurations.

Experimentation and low-power
operating go hand in hand. Con-
struction of a complete modern
transcelver is a major undertaking,
but some of the circuits in this book
can be put together in an evening
or a weekend from a few dollars'
worth of paris. Once built, the
equipment can be tested and im-
proved as your understanding and
skill grow. Many of the simpler cir-
culits can be used later as parts of
the more complex projects.

The QRP Notebook contains 112
pages. #0348, copyright 1986,
$5.00, plus $2.50 postage and
handling ($3.50 for UPS).

. M Pomeramz KBaAPF Kl

120 OS5k

Sec KAZBYB/N2GUL, W

Wa28 KIYEW, B2CUW
% Ditectors. WB LW has proposad a sub-fund of LIMAFIG'

Halen Reed fund in mamory of Wood gs 256 senci
contributions to either Hank Waner kB?ALW Shemard
S, Eaat Hils, NY, 115??‘ o Kaw1 unther, WBZWKcm 219
orrnand w_oficars for
g Aman mﬂ? %P Mfg
Hoc.,, WA2DNP Treas WBE %
Nzebw W2V Diagtors: Ot sora Tof Gooat Seutl Bar AR
Pras, V VP, N2GET Sec., reas.,
wznux, N2FIF, mael NaGbK Oir, Officors 1or tha Clueans
r of 'lha American_Red cicas are: N2AUK Pres.,
W VP., WAZBOW Sec., WB2BW1) T
WE2LICY Dir. On%raatwahons 'to ou new Diroior WAZDHF
and Vice Director the future is now. Traffic K2YQK
249, WZGKZ 85, K2JFE 14, {Nov.) K2YQK 138, WZGKZ 72,
{Sept.) K&JFE 2.
NORTHERN NEW JERSEY: SM, Robert R. Andersc
K2BJG—ASM (VE |Ialsbl1? NZXJ. ASM [FO Info); NaBFG
EG: N2FGZ STM: NQ. GO KAZ

Passiac coun affecttvo 1{ 8T, DEG%VREE reports & score
ot 197 or Menmouth County ARES in the 1988 SET,
EC N2 P has been appointed %X‘our Bac to prawde Sat-
tion loval ARES haison with NTS. NTS Eastem Iy
hag recommanded mglemantattun of VHFIUH Pack-
at to facilitate the movement of third party tratfic, KC2TF Is
jon Packet Managor, His nsibiliies
Packet Inter-saction and in{ra-region ira
he recommeandation |s that only ona ack-
o1 Node Station {PNS b- allowed ingach section, Harg In our
NNJ saction {he W, A-1 PBBS is daesignated to perform
this function, ORSs are aeded ta provide liaison at least once
within & 24—hnur period toffrom the PNS and NTS CWiPhone
nots. WBAFTX is providing Packet liatsan with NNJVN/E, Ta
ansure that this essential at/NTB net liaison ig proparly

| covered and functional a section Packet Liaison Manger is

needed. This will bs & NM position for NNJ Packet a!son
NNJ/PL. The NNJ PNS NA-1} provid
rn% deﬁnalec PNS’s in the NLI {(Al2Q.0
ons o other a vl .
amapo Mountain A.Ftb has renewad it's statug as a Speciat
Service Club. K2MHP has baen awarded the Bergen ARA
amatsur of the year award for his cutstanding efforf running
BARA's VE program. Congratulations to the following who

were new1 hcensed or upgraded during December sessions
: NNJ VE

Baunnna M Ft. Monmouth AR
Board an sr?? Novice: GBrew, D Cafro, FKunan.
D Me Guira J ﬂev. N Tendsil, T Furga.sh and B Reltz,
Technician B, KB2BAK, KAZYCW, KBZBCK, KB2BRI,
I . KB2APF, PH, dKBszH B2BVN,
o, ousten, an anel
2ENE: JoEgseoio, D) fiousten, sha KAzEilr Seneeal
and NAMVA. Advanced: N2¢UH N2GOF, KE2B0J, N2GIX,
and N2GPE. E}drl‘ WBS H, WAZTKA, N N2CXX, KAZELF,
KAZCMB, N2EM| Kb PS, K2thJA, and KAZYGY.
Dacember Data; 5P |nd|cates VHF f’acket Lialson,
Net Mpr. Freq Tinw SES QSP QNI
MM W2RRX 3695 1000 a0 124 20
NJPN ~ Wace 3850 1800 51 263 481
NINE  AGZR a608 1900 Y ]
NIN/L  AGZR ages 200 ) 74
OBTIN WBROMP 14712 4000 M 212 A6
CETN 146.685 1 Not Rec.
NJVNE WBZFTX 146893 1930 DWVIP 27 B4 313
a0 138 M09
NJSN W‘BePKG am 1&0 lw Nt Flac.

[QPE WAZ
NNJ Amateur Hadlo Publlc lnfﬂ Linc 201 735-8550
SARIFHSR; N2xJ egx NZDXP 232160, W20 40/,
WEZGMP Ba/es, WaR 15313{ K2vx 1560128, K2SC 28/,

233222

§;
§
E
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MIDWEST DIVISION

IOWA: 5M, Rollin Slavers, WBMVW—SEC KOEBG, STM:

ggwt AQC' M: KRIIR, TC; KADAS,
L: On G, 22, Loo W oelebrated yoars 4s

an nma!eur 50 years as a mamber of the ARRL, Cangratula.
tions, Lae, from alf of us. All League appointoes are allglble
o The ABHL call San hadgss &f approprigie back mun
colars, contact you SM tor my Informatxon Hamld(

was hanorad lhe la. Dtv nf the American Cancer le'a‘
ha organized 40 years ago with the help of other doctors.
clubis nolding Convantions and hamfests should register their
gvaent dates as so0n as possible to help avoid conflict wllh
cther avants, [a. Parly March 14-15, Sioux City hambol

] mén‘y 2¢-31.
NI Qnl OTC FREG TIME DAY MR,
75 Meter noon 1238 176 3070 18303 Dy WEMFF
75 METER EVE. 550 72 37¢ 230 Dy NBAEF

CH NovBDec 40 &  370B  TPM MVF NO#t
ITEN-Hes& 104 25 3870 2330 “»‘un KDQHG

Traﬂ"c KDGF 197 wnss 190 KAMDF 150 KDlPT 124
KABGEA 110, KBBRE 63 WEAAVW 48, WBRJ
42, KARVBA 14 WDEW 14 TLCN CﬁNI 241, QTC "147 In 82
sesslons,rd MWaYLS, DTEN, 962 messages B2 sess. et talg
595 !ar?ressmedsm byKDi 50, WRHTP 47, KOaLX
rt BAL ingtal

The Daven| lad & new re atar
w:th autopatch on 1 which gmaﬂ Incraaga n-
varad arsa. R aH rator for 5 yaars.
liconsed as ZAJ an Dec, 22 1%

KANSAS 5M, Robert M. Summaers, KDB)(F-—SEC NEBLD.
STM: WOYH. Xmasshouldboiang over by the time you read
this culumn so 'l just say { hope you all got what youdeserve
as Presants. (1 all war the b u should ha.ve
receivad some nica naw aar. NKEES is hoping a lot of
raceivad PAGK gear. Harry has agreed to cpordinate u
PAGKET activity jor KB, If you are interasied in uin:n the

PAGKET FUN, contact hlrn WRPB g rts the A

ARC celebrated ts 20th er memben

Preaen Net achw%fnr Lhe mont o Nov Is as follows:
QN DAYS

KSEN 113 172 Wﬂ’RC 00z DALY

455 35 WoFRG Mkh‘l 12452 MWE

3820khr 1400z 88n

KW Lo TIT  WARHOZ  Jezbkhz 0OOMZ DALY

KMWN  Tod G4 WARHOZ  3920khz 1300z DALY
GBTN 2382 107  WODE 7253khe 1830 M

QXS 256 4 WBOZEN  3610khz 0100z DALY

610 khz 0400z DALY

3? 11 waM sramz uwo: }' ms

smrt the naw year off i et raal actwe ‘apply 'tor I
stalion a&;}ointmenil T t: N 4%

IXF 5!5

Nanz , WERYM

WheZEN
19 iy {o wncHJ
MISSOURL: 5M, BenSmlth KﬂPCK—Amateunln the Kensas



WELZ CORP.

LOADS = WATTMETERS

<) THL CORP.

AMPLIFIERS » COUPLERS

S ST T 3

THE MOST POPULAR HAM RADIO ACCESSORIES
are available from WELZ. WELZ brand easy
to-read power and VSWR
meters and other high

quality station accessories
are used world-wide.

WELZ, good enough to
be the best.

THL THE INDUSTRY LEADER IN DESIGN AND
PERFORMANCE add-on accessory VHF/UHF
amplifiers, antenna couplers
and now HF LINEARS too.
When power out is
your problem, stop
in for the THL
brand sclution.

SANTEC

" PORTABLES

ROTORS ¢ ACCESSORIES

WHEN YOU TURN YOUR ANTENNA,

DO IT WITH KENPRO antenna aiming
devices and accessories. From light to
¥ heavy-duty there’s a KENPRO for you. NEW
Satellite tracking AZ-EL units with external computer
controller interface.

LOOK CLOSELY AND YOU WILL CHOOSE SANTEC. 2
Santec hand-helds are truly the BEST value + quality +
performance combination available today. A Full 5 Watts
output, Multimode Scan, 10 Memories and AUTO-
DIALER make the SANTEC a fantastic hand-heid radio.
Try one yoursetif at your next trip to your favorite Ham 3
Radio Shop. E




P
titennas, there are no capacitors.
0 break down under high RF
" voltages, and a turer may be safely
used for multi-band eperation if
desired
« Direct 50 ahm feed. Tuners
usualiy not required when operating
in resonant bands.
» Full power operation.
» Uises. “'ISO-RES™ inductars.
+ Stainless steel hardware.
* Fully assembled.
Model DX-A 160-80-40 Meter Quarter Wave
Twin Sloper —
* The premier low frequency DX antenna.
* Combines the tremendous DX firepower of
the quarter wave sloper with the wide hand-
width of the half wave dipols.
* One leq1s 87, the other 557, Installs ke
an inverted-V, Ground return through tower
of down-lead . . .. .. . $49.95 each

Madel DX-DD "Delta Bipole” 80-40 Meter
Electrical Half Wave Dipole —

* Also covers BO-10 meters with a wide
range tuner.

* Only 82° overall length . ... $69.95 each
Model DX-KT 160 Meter Add-on Kit for
Maode! DX-DD Dipole —

* Adds a total of 20 to overall length

af Madel OX-DIY . .529.95 each
Available from your local A!pha Delta Dealer
or direct. Add $4.00 shipping 2nd handling
LISA uniy: l-_xports quoted,

ALPHA, DELTA QRMINICATIONS. INC. 3

P.C2. Box 571 Centerville, OH 45459
(513) 435-4772 Orders

current solutions to current problems

8012 CONSER BOX 4327

ASSOCIATED RADIO

OVERLAND PARK, KANSAS 86204

BUY — SELL — TRADE

VISA-MC
AMEX-DISC.

£a

ALL BRANDS NEW AND RECONDITIONED

WE LL BUY YOUR EXTRA RIG
OR ENTIRE STATION

Can 813/381-5900
DISCOUNT PRICES
SEND $2 FOR CATALOG
AND WHOLESALE LIST

122 05%

City area provided communications for the Prims Health
Marathon and 10K Run. The oporation was organized by
WABKUH and mwaﬁwmml OtEI‘BgI &%19 assistin
warg KADNZQ KADYL ; KAHWZ’E
WBBROQ, RIATM W woém G,
B, KARSZY and RQBD ItFi"é electlon llmgvfgr many
amataur radlo cfubs in the Missourl Section, W gs
glad to repert club news, so ths clubs reﬁomn anv:lthelr 19
officers ate: Hanaibal ARC, Pros.
KIeW and Tres. KECG, Ozarks Amateur Fiadio éoc:et'y' Pres
KY9B, VP, NBGNH, Sec-Tres. WBESQY nard Directors,
k’\fgﬁ%ﬁw and KQe2, Kansas DX Club; P Ameﬂ VE
L ca
KDMJ

and the St Charles ARC; Pras. NBGL,

NDHDM é NDHDL and el?ﬁ&d to the Boar of Diroctors

ware; NI New Flad c? ulmments

far the monm were; NﬂMU ORS,

DH.’:'S{PgmMmant . The Kansas dgﬁ;ﬁ ha.u net cn 145 &2
2 fourth Thursday of the

ation were, NFﬂQ BOUGY., NECTT,
wH

PNSM, KGPK, NPETF, KWi
KO, KAgUXV,'KBAT, K802, NBHDL, KAGIUF
and NBGLY
Ses QNI GTC Day Time Fraq Mgr
PM MHz
MON G2 34 M3 Dy TLNA6 3 285 Kas|

MEQOW 31 683 234 Dy w3 Jos3 KaDS0
MOSSE a1 #2189 Dy :d+] 1,963 KRB
JAEN 5 75 52 Yue a0 i47.84124  NOXE
MITN 19 68 38 MonSat &:30 A7 NEBKE
HEN T3 274 27 MonFrl 1205 3.880 A0S0
PHD 5 183 13 Mon 400 148,43 WABKUH
MOFON 5 48 9 ‘Wed B16 EERARULNL  ARO
SLAN 5 3057 Mon 400 4831001 KIWEX
OMEN 5 83 7 Wed 900 180 T8 KePCK
RRASN 30 %93 6 Dl 300 148.19.79  XAPLLN
SWARC 5 4 2 Tue 70 4431091 KDOUD
ARESN 4 42 @ Thu Gon 147 B56/255 NOFQW
LOZBG 27 432 01 Mon-Sat SUDAM 148137  WBRTL
hUZFM 4 83 0 Fn g0 148.130.73  WBRTL

78 éa é. weauo 70, NBRKE sl;o%ess ?g
onH 23 Nemu an N 108 47. KADSQ 46, whecl
KT5Y zs WEOTF 18, WABKUH 5.

NEBRASKA: SM, Varn Wirke, WBﬂGQMmm’M Jarry Kohn,
WDPEGK, SEC: Michasi Ruhrdanz, NDFEH The &l:lpl_{‘aska
Seclion Emergency Coordinator haz moved, s N
a naw address and phone number Pleasa nofe that the new
addrass for our SE& R, 1s: 5030 LaSaﬂe. Lincoln, NE
64518, The numbeu are: 402-488.1446 home and
402-472-5236 work, Lancaster t..ounty EC, Bruce
Colgrove/WDBDMS, has scheduted 2 savers ntorm £ mter
training session for March 14, 1987, Caontact W
further nfnrmazlon The Nebraska State ARRL Convsmion tn
Kearney, March 28-29, will teature Lyls Johnson, WA?GE
of Tuscon AZ 0in packet radlo., Chuck Conner,

Lincoln, NE, gn mTrgi_lw e coomrduinmtamm (KBNE Is L]
n ection Techni nato am
%38 earbom, Ml speaki llM&«'P %.ll ogl'
vsntlon bnn uat speakerwn beR:_:'% rWaIsm of Linzoin, NE.
Ses you in 26 & Lincolny Amateur io
Club reports 1hat & ciub was involved in 29 public service
actmtiss dutin “&1936 Nebraska Cornhusker Net Manager,

Karn Al gorts the Cormhusker net increased
ONI by 1?% and QTC;W in 1988 ascomspared to }3985
KMB

Cﬂ 17 WBMQM 13, OﬂA 12. WDECRD b, Wi

NEW ENGLAND DIVISION
ECTICUT: $M, John T. Ap SRR KRG,
AN bre  Men

?gNKMECL, ACC, KG'!M 0
KX1B. SGL:

HAS 30 e 95 EATJAN
[« 58 211 13 K1EIR
WESCON 32 428 307 NBtGXZ
GPN 31 275 88 KAIBHT
NUTMEG 28 158 49 K1CE

The first adition of the Connacticut Section Nawsletter has
baen circulated to Section Apﬁomlees and Affiliated Ciubs.
If succeastul, the circulation will be expandad, Editor K1NGL
8 running a mmast for 2 caf ch'\;eame tor the Newslatier and
will offer a "“semi-valuable 10 the winner, News items
vw[f bshfralefull gtad ior publication. KB1H of ECAA and
strict 3 have slgned an em?{gﬁncy communi-
reement with the Rad A will roceive
Disaster Rasponse tfalnmg The Agreamsnt is based upon
wloped by N1DCS for WHARA and

the Fed Cross
ARES District ha.s also worked out an agreement
with Day dv Kimball Hoapital In Putham to provide communica-
tion and d-whesl drive transpoctation ag gartoﬂhe Hospital's
Ema ncy Responsa Plan, A packet/BES network has bean
l hen;.l( ﬁraﬁa.()&ac?gﬁvam most of the atﬁe 1whir:h
ing|
SE?E d in cme encies KA‘IE&L and KAZB
HEA is modemtzln its 147315 ropeater to provide 5oba“ckt;t
ancess mailbox, Bl 10 matsr and 220 MHz links,
oonductmg a General pq & Class tor his Novices at the
Washington Middle Scheal. Al is aise mnmn?(x VE Exams and
4 Novice Goursa tor the G&T F 1B atiended
Emergancy Preparednass Traming at the National Fire
Académy in Emetisburg, Md. SARA lschamzm g comrnuni-
cations ‘for the Second Annual Stamiord Mara:hon on
Qurlls Volumearsarasougm WIFDY, WINU, KA1GOT and
nstalling a remote receive site at the Fairfleid
Town Halt sor tha F&GA 14& 625 repaater. Emergency and
Publlc Service communication coverage will bes gres ¥ in-
rovad, KZ1Z has racelved a State Educatzon ran foranew
D MHz BEARS repeater. Now TSARC 2 Z ro
cpordinations for Connecticut Inc|ude N1DGS KB1l, 12,
KBl and KI1C, NARL enjayed an infarmative field trip
Channel 30 In W. Hartford where Frasidapt NA1
Traffic: KAIMDM 775, KATMKJ 214, WB1GX2:206 N1EDD
188, KATKTH 164, NTOMY 145
KB1ZC 112, KATEHT 55 KY1F’
W1BDN 41, KIAQE zs WICUH is Wiavs,

N MASSACHUSETTS: 5M, Luck Hu

i K9HL SGL._K.?.HIU%O.'M KA‘I'KF %E%.
KIHLZ. B0 KBTAE, TC: KA1,

ASSHot Ltna-ds? 011 1 Weatlmk 2226
M FREQ TIME l.oc:) DY

cn!lon

3880 1730 Dy
EMZMN KAIAMR 145.23 2000 [‘)Y 268 309
NEEF’N K1BZD 3945 0830 4 40
2230 DY gr2 409
1600/2030 DY 124 132



Two affordable radios in one—that's
exciting.

Yaesu's dual-band FT-T27R
packs our best HT know-how into
one compact design. At a price
thaf's in step with your ham
budget.

Hit hard-to-reach repeaters
with a powerful 5 watts on both
2 meters and 440 MHz.

Work the bands quickly
and easily with 2 wealth of
microprocessor-controlled
commands:

Jump hetween the separat
VHI and UHF VFO registers.
Program each of the ten memot
for instant recall of repeater inp
and output frequencies, odd spl
and tone encode/decade.

Scan the memory channels,
the entire band, or a hand seg-
nient. And return to any special ;
{requency with the priority featd

Use link repeaters by program
ming TX on one band and RX on’
another.

{onserve power with the bas-
tery saver. It lets you monitor silentl

logical step.

while drawing negligible current.
And measure vour battery level
with the digital battery voltmeter.
Theres even a “Low Batterv" LED.
Finally, your operation is

rounded out with features like VOX
capability. A one-fouch repeater
reverse switch. An LOD readout with
illumination lamp. A high/low power
switch. Remote computer control
capability. An optional CTCSS mord-
ule. And Yaesu's full [ine of optional
dccessories.

Sostep up your operating capa-

bility now with the logical choice in
HT operation.

Yaesu's dual-band RT727R.

YAESU

Yaesu USA

17210 Edwards Road, Cerritos, CA 90701
(21314042700 _

Repair Service: (213) 404 -4834

Parts: (213) 404-4847

Yaesa Cincinnati Service Center

9070 Gold Park Drive, Hamilton, OH 45011
(513) 874-3100

Prices and specifications subject &0 change
without notie,
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: Thtrdns I your shdgklmoam,
powerhoisse, conbine the inteiligence
of Yaes; FT767GY HF/ VHF/ UHF
ation and the muscle of our

1 FL-T000 HF amplifier.

You'lt be amazed at how yout can -
et through pite-ups. Be heard any-
where Tn the world. And wake ap nfher«
wige inactive bands., S

j The brains of the operation: The_ :

P FT767GX. This intellident HF/VHE,

C UUHF base station includes four micro-
processors for unparalleled { 'lP)sl ittty
; and easé of operation,

| Fratures include 160 to 10 meter

i fransmiff, including WARC bands.
| ﬂpnon piug in modules for 6-meter, 1(! Hz steps. blow/mst main dial tun- RF clipping speech processar. IF ghiff
S-meterand T-cm operation. Receiver  “ing. Synthesizer step pr ogramming for both receive and iransmit (TX
coverage from 100 kHz to 30 Mhz, at wp to 9999 kHz per step. Digital side allows you to adjust voice fre-
‘ AM, FM, 98B, CW, AFSK modes built in. - -SWR meter, Digital RF power meter. quency response pattern). [F monik
P Ten memories that siore.frequency, - Buill-in RF preamplifier, Adjustable [¥ noteh filter, Audio low-pass filier.
P mode. and CTCSY information -~ - drive tevel from 0 to 100 watls. Blue Buili-in antenna tuner with me
i (optiofial OTCSS unit for controlled- - Ruorescent display. Built-in AC ory of settings on each band. Separal
: access repeaters). Memuory check power shipply. antenna connectnrs for each VHEF «
feature for checking memory status Up to 30 nuinutes continuous UHF optional unit. Separate beverage
withoiit affecting operating frequency. . transmit (100% dut{hcydo} Full CW ardenna recelve pud un TEAr Pane
[ Dual VEOs with one-touch split fre- break-in. Built-in CW electronic kever. Quick turnaround time from TX to
: quencycapability, VRO tracking for - Audio peak filier for OW (Yaesu RX for AMTOR, Packet, and QSK CW
slaved YFO-A/VFO-B operation at 2 patent), OW and AM wide/narrow AGC slow/medium/ fast foff selec-
imstant offset. Digital display in ﬁlters \)\mdpe( }wrmuse blanker, tion. Push-pull MRF422 transistors
[




watts drive.

== AMERITRON—

HF Linear Amplifiers

Designed and built to give reliable long-ife performance. All
four models cover 16O through 15 meters.

AL-84 with 4 6MJ6 tubes- 600 watts PEP output,

AL-80A with 3-5007 tube - 1000 watts PEP output.
AL-1200 with 3CX-12C0A7 tube - full legal output with 100

AL-1500 with 8877 tube - full legal output with 65 watts drive.

RCS-4
FOR CONVENIENT
INSTALLATION

No conirol cable required.
Selects one of four antennas.
VSWR: under 11 to 1 from 18 o
30 MHz.
Impedance: 50 ohms.
Power capability: 1500 watts
average, 2500 walts PEP
maximum,

Remotie COAX Swilches

Avallable at your dealer-Send for a catalog of the complete AMERITRON line.

RCS-8V

FOR SPECIAL

APPLICATIONS
Selects up to five anfennas.
Loss at 150 MHz: less than .1 dB.
VSWR: under 12 o 1 DC io 250
MHz.
Impedance: 50 ohms.
Power capability: 5 kW below
30 MHz, 1 kW at 150 MHz.

AMERITRON, Division of Prime Instruments, Inc.
9805 Walford Avenue ¢ Cleveland, Ohio 44102 e (216) 651-1740

AND THE BRAWN

(rated dissipation 290 waits each)
operated al 24 volts for excellent inter-
riodulation rejection in fransmitter,
Enhanced C.AT system for exter-
nal control of fransceiver from per-
sonal computer, (Software for Apple .

Ile/ MAC, Commodore C-84, and
IBM-PC is available through your Yaesu
dealer.) Theres also data communica-
tion with the FL-7000 linear amplifier
for hands-free amplifier operation,
The muscle to get you out: The -
FL-7000. This solid-state ampiifier

covers 160 to 15 meters, and includes :

a built-in power supply, automatic
tuner and lots of powerful operating
features.

There'’s fast turnaround time for
break-in (QSK) CW, HF packet radio,
and AMTOR, Only 70 watts excitation
for full cutpud, and 1200 watis PEP

~ input power. Fully protected push-pull

parallel wideband “no-tune" ampli-
fier cireuit powered by 47V, 25A DC
power supply. Yaesu's exclusive "DVC”
( Direct Vertical Conling Heatsink

~ System ) with bottom-mounted fan,

Automatic antenna maiching sensor

‘turns off amplifier and rematches

tuner circuitry if SWR rises ahove
2:1. Hands-free automatic band change
when nsed with FT767GX, FT-TA7GX
or FT-980. Lithium battery backup
remembers antenna selection and
tuner settings. Dual 2-speed fans
with independent thermal sensors.
Connection to up to four antennas,
including automatic selection via
optional unit, Bight front panel LED

“status indicafors, And more.

Get the DX advantage. Just
combine the FT767GXs braing, the
F1-7000's brawn, and your specijal
operating knowledge. What an impuct,
you'll make on the world!

YAESU

17210 EdwardR Rodd LPrrlt(ls CA 80701
{317 4(]4 2700
Repair Service: (213) 4044884
Parts: ( 213) 404-4847
Yaesu Cincinnati Service Center
9070 Gold Park Drive, Hamiiton, OH 45011
{h13) 874-3100

Prmes and specifications t:ub;err tn change
without notice,



The ARRL publications pictured on this page are just what you need in order
to pass the various amateur exams. Beginning with Tune in the World with
Ham Radio for the Novice and progressing through the new and critically
acclaimed ARRL License Manual Series for the Technician through Extra
Class; you will find passing each exam element a snap! There are accurate
text explanations of the material covered along with the FCC question pools
and answer keys. The FCC Rule Book is invaluable as a study guide for the
regulatory material found on the exams and as a handy reference. Every
amateur needs an up-to-date copy of The FCC Rule Book!

Tunein the World with Ham Hadio
K.it with book and cassette .. #0380 $10

Bookonly.....covuvirvvnnican, #0399 4% 8
License Manual Series

Technician/General Class....... #01438% 5
Advanced Class................ #018X$ 5
ExtraClass............. reraes #0178% 5
FCCRuleBook ................ #0216% 4
Code Proficiency

CodeKit .......ovvvnvirrranins #5501% 8
Morse University TM Tune-in baok and
cartridge for C-84 computer. . ... #0259 $40
C-60 Code Practice Cassetles

30 min.eachat5and 712 WPM*,....#1030 % 5
30 min.eachat 1Gand 13WPM*. ... #1040 8% 5
30 min. each at 15 and 20 WPM .. #2050 % 5

*Same tapes included in Code Kit

Orders must inciude $2.50 shipping for book
rate or $3.50 for UPS.

The American Radio Relay League, Inc.
225 Main Street
Newington, CT 06111







Yagi Antenna Design is based on the series in Ham

Radio Magazine by the late Dr. James L. Lawson, W2PV.

Jim was a highly competitive person and this carried
through to his Amateur Radio hobby and work with
antennas. Although this book is primarily the work of the
author, credit should be given to its editors: Bill Myers,
K1GQ; Clarke Greene, K1JX; and Mark Wilson, AA2Z.
This ARRL publication stands to be a “classic’ that
shouid be added to every radio amateur’s technical
library. The book is available in hard cover, and contains
over 210 pages of detailed information on Yagi design.
For more detail, refer 1o the column at right. The
photograph on the previous page is the 7 over 5 over 5
20-meter array on a 140 foot tower at W2PV. You can
also see a 4 over 4 array for 10 meters. The photograph
was taken by K1ZX. You can purchase this book at your
ARRL dealer or direct from ARRL. Order #0410. Price is
$15 plus $2.50 ($3.50 for UPS) shipping and handling.

The American Radio Relay League, Inc.
225 Main St., Newington, CT 06111
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CONTENTS

Chapter 1
Performance Calculations

Antenna Properties
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Computational Methedolagy
Element Self-lmpedance
Mutual Impedance

Element Currents

Input Impedance and Directivity
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A COLLECTION OF CLASSIC
CARTOONS FROM QST

MORSE CODE: The Essential Language iells of the evolution
from the straight key to computers. Using the cods is a fun and
exciting way to communicate, and author Pete Carron, W3DKV
has incorporated his own enthusiasm into this book. The beginner
will find practical advice on learning to receive and send. There
are chapters on high speed operation, distress calls and what the
future has in store for CW operation. An extensive history of the
code is presented and the appendix lists abbreviations, the RST
system, associations and organizations of CW operators and
manufacturers of equipment. If the sight of a radio operator send-
ing a message in code generates a certain intrigue that makes the
mind wander to thoughts of mysterious signals in the night, ships
in distress and faint transmigsions from distant lands; then
MORSE CODE: The Essential Language is must reading for you!
111 pages, copyright 1986 #0356 $5 plus postage and handling.*

The Amateur Radio Field Resources Directory for 1986-87 is now
available. Its 514 pages are divided into three sections. The
WHITE pages list those individuals who can help with almost any
Amateur Radio-related question or problem. The BLUE pages
include a 10-year QST cumulative index, ARRL organization and
much more. The YELLOW pages contain advertisers. Copyright
1986 #0321 $10 plus posiage and handling*.

GIL - A Collection of Classic Cartoons from QST Phillip “Gil”
Gildersleeve, W1CJD contributed over 1500 cartoons and draw-
ings to ARRL from the iate twenties until he became a silent keyin
1966. This book presents only a small portion of the "best of Gil.”
Most hams would love to have a "Jeeves” character to do the
tough chores around the ham shack, and what radio club doesn't
have characters similar to those portrayed on the famous field day
covers? Gil was an avid radio amateur, and a member of Who's
who in American ART. This bock is a tribute to W1CJD, and we
are sure that you will have as much fun reading and viewing Gil's
work as we did in assembling the material. Approximately 110
pages, copyright 1986 #0364 $5 pius postage and handling.*

*Shipping and handling charges are $2.50 per order far baok rate or parcel post,
$3.50 for UPS

March 1987
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o RF Circuits and design
'Powerrampllfiers

,rgjects and there are many with printed-circ ’ tbggrd etching patte. s. Every yearth
’ to'reﬂect changes in the state-of-?ﬁe-art

in price from last year! Paperbound: $18 in the US, $19 elsewhere; cloth; $2 ;
Payment must be in US funds. Add $2.50 ($3.50 for UPS) shlppmg and 'handhng

March 1987 131




£ HAN
¢ Communicate with new friends all over the worid
¢ Compete with other Amateur Radio operators for

awards in contests that build operating skills.
* Learn the basics of communications electronics.

Tune In The World With Ham Radio has been used
by thousands as their road to Amateur Radio ad-
venture. The 6th Edition explains in simple bite-
sized chunks what you need to know in order to pass
vour beginner's (Novice) exam. it also tells you how
to select equipment for your first station and guides
you siep-by-step through your first on-the-air con-
tact! In no time you will be communicating with
new-found {riends, and there's axcitement too. Dur-
ing recent earthquakes and forest fires these active
communicators were in the thick of the action, pass-
, ing messages to loved ones and providing commun-
EDITIBN ; : ications for rescue workers. Amateur communica-
’ tions satellites, ham-astronauts, and communica-
tion between home computers via digital ham net-
works are all part of the fun. A code learning
cassette is included in the package. #0380 $10.00.
Book oniy, #0399 $8.00

Piease include $2.50 ($3.50 for UPS) for shipping and handling on all orders.

Here's your chance to discover (or rediscover) what
is going on between our ham bands in the way of
international broadcasting. Many modern Amateur
Radio transceivers can receive these frequencies.
Now it is easier than ever to hear world events as
they happen — providing you know where and when
to look for a particular station. Radio Database
International lists shortwave broadcast stations by
country and frequency. It also gives the language,
power and anienna directivity at specific times. For
example, when might you expect to hear an English
language broadcast from Malta? The country listing
shows such a transmission on 8515 kHz. For more
detail you turn to the frequency listings and see that
the broadcast takes place at 2030z with a power of
250 kW heaming Europe. The frequency listing
makes identifying particular stations a snap! Inter-
national radio is a great way of increasing your
knowledge of the world. Something is happening
right now! You can be a part of it by listening in on
the medium and shortwave broadcast bands. 352
pages, 1987 edition $13.00 #RDBI.

| T TS B L TR R A T S

THE AMERICAN RADIO RELAY LEAGUE, INC.

225 MAIN STREET
NEWINGTON, CT 06111




LUTU™ UTL transimits/ receives
W §-99 WPM; RTTY 60, 67, 75,
100, and 132 WPM, ASCI 110,
150, 200, and 300 baud; and
AMTOR mogdes A. B, and L, UTU
features switched capacitance
filiers, and & ten-segment LED
bargraph for extra easy tuning.
Suggested Retail $188.95.

LUTU-XT/P™ now operates HF
PACKET along with GW 6-5%9
WPM, RTTY from 45-300 baud,
ASCH from 110-300 baud, and
AMTOR modes &, B and L.
UTU-XT/P teatures user
programmable parameters, such
as MARK/SPACE tones, multiple
RBTTY shifts, and liriter/
limiterless operation. UTU-
XT/P utllizes a 6303 micracom-
puter, 8K RAM, NOVRAM, and
128K EPROM.

Suggested Retail $289.95.

KAM™ The Kantrenics designed
All Mode urit operates HF and
YHF packet; CW §-99 WPM,
HTTY/ ASCI 45-300 baud; and
AMTOH modes A, B, and L KAM
features HF and VHF racho ports;

simultaneous HF and VHF packet

connects and digipeating,
HE/YHF galeway, bargraph
tuning; and user programmable
parameters, such as MARK/
SPACE, KAM's separate CW
demodulator 1s also centet

Kantronics TUs & TNCs

Call or write Kantronics for a free catalog.

Al Kantronics products are designed
and manufactured inthe U.S.A,
w

frequency and bandwidth
programmable.
Buggested Retail $319.00.

KPC-2400™ Fully compatible with
ali other TNCs, the KPCG-2400
mcludes ail the features of KPG-2
plus 2400 bps packet. KPC-2400
operates at 300, 1200, and 2400
pps, sotware selectatle.
Suggested Retail $329.00.
Kantronics has also dasigned
the 2400 TNC Modem™ for
TNC-1s and TNC-2s This add-on
modem adds 2400 bps packet,
while retaining 1200 bps
operation
Suggested Retail $149.00.

KPG-2™ This Kantronics
rdesigned AX 25 version 2 TNC
features a bullt-in HF and VHF
modam, full duplex operation, and
mulisple connects. The enhanced
genenc command structure fits
any computer KPG-2 includes
128K EPROM, 161K RAM -
expandalie to 32K, and 4K
EEPROM.

Suggested Retail $169.00.

Kantronics Terminal Programs

Pacterm/UTU-Term™ for IBM
and compatibles, C-B4. 128, TRS
i, IV, I¥/P. Operates KPC-2,
KPC-2400, KAM, UTU-XT/P, and
UTU. Disk $19.95. Cartridge
$24 95, |IBM disk $29.95.

Our Numbers




Fraq.
Receive Range N.E. Gain
Cnly {MHz) (dB} By
P2BVD 2530 <11 16
P50VD 40.54 <13 - 15
PBOVDG fil54 =05 24
P144VD 144-148 <15 15
P144VDA 144-143 < 1.0 15
F144VDG 144-148 <5 24
PR2GVD 220-225 <15 15
PRIOVDA 220-225 <12 15
PR2OVDG 220- <05 20
-P432VvD 420-450 1.8 15
F4I2VDA 420450 <11 17
P4I2VDGE 420-450 0.5 18
Inline {rf switched)
SP2BVD 28-30 =12 18
SPEOVD 40-54 <14 15
BPSOVDG B0-54 <0.55 24
BP144VD 144-149 <18 15
BF144VDA, 44,148 <11 15
BH144VDG 144148 <055 24
§P220VD 2200 <19 5.
SP200VDA A28 <13 15
SP220VDG 220-225 <055 20
L SPRIND 420-450 «i®. 15
SP432V0A 420-450 <12 17
= 0,55 6

BP43VDG 420450

Every preamplifler Is froctsion afigned on ARR's Hewlelt

1dB
Comp, Device
{dBm) Type Price

[} DGFET $29.95

1] DGFET $29.85
+12 GaAsFET $79.95

[} DGFET $20.95

Q DGFET $37.95
+12 AaAsFET $79.95

4] DGF $29,

Q FE 337.95
+12 GaAsFET 372.95
- 20 Bipolar $32.95
- 20 Bipolar $49.95
+12 GaAsFET $79.95

0 DGFET $59.95

0 PGFET $55.85
+12 GaAsFET $109.95

] DGFET $50.95

g DGF) $67.95
+12 CaAsFET $109.95

1] DGF $59.95

0 DGFET 567,95
+12 GuAsFET $108.95
o 2 Bipolar $62.95
- 20 Bipalar 73,

12 GaAsFET $108.85

Packard HPSSTOAIHP34BA stote-of.thi-art nolss figure

neter. RX only preamplifiers are for raceive aprl[catiom only. Iniine praamplifisrs are 1f switched (lor use

~ with transcelvers) and handle 25 watts trunsm

- Rdvanced
Receiver
Resecarch

ur deale

“COVER CRAF

Div. of Amherst International Carporation
540 N. Commercial St., Manchester, NH 03101 - {603) 644-3555

rceontact!

134 OD5%

i tter power. Mount inline
_and powaer ammplifier lor high powar applications, Dther amateur, commercial and s

raamplifiers betwesn transceiver

clal preamplifiers availsble

In the 1-1000 MHz range. Pleass Include $2 lhidppin‘,g in
U.S. and Canada. Connectlcut residents add 7-V:%
wales tax. C,0.D. orders
tries add 10%, Order
preamplifier today and start hesring like never bafore!

add $2, Alr mail to foreign coun-
our ARR Rx only or infine

* Box 1242« Burlington, GT 06013 « 203 5"82-9409]; .

For reliability...

.. . and increased resale value, rely
on Cover Craft Dust Covers.

Try our low-cost protection for
ALL your equipment . . . before it's
too late.

* Protects equipment and invest-
:  mment.
' & Great looking.

* 100s of designs.

* Extrastrength heavy gauge vinyl, |

* Machine stitched.
* Satisfaction guaranteed,

FROM $8.95

CITN  KB1AF  T48/045 1930 oy 258 am
Con&ratulaﬂons to Bob Chin WBIFHT who has now besn
appointed Assistant Emergency Coordinator for communica-

ttans with the Amarican Red Cross; Bab will act as ialson with
the Amateur community and the ARC, Kudos, also, to
Emargency Coordinator B1BLH who has besn ap&ointed as
the assistint communications chairman for the ARG,
and istands ARA rej new afficars W1HWO 28 Prez, W1
as VP and W1 as SeciTroas. FBI Ass't 5TM farcﬁckm
W1CE notes that Section packet traffic node K1BC/PBES
showed a vmo,pt?ir&g traffic count of 1005 during the menth-
not bad for a “fiadgling’’ affic node and likely & lot better
than gny other formal packet traffic node in the Sountry, FCC
Aux Cooed. KATKE sz that there Is a grnwin number of
Amateurs who are keginning to recognizé the cipabilitios of
the Amateur Auxiliary, and are contacting the Aux FiRST,
without ring the FCC. This is the game ga_n agt;‘aed F%ﬂ

the ang the Auxlliary to avold straining the s
already-overburdened resaurces. THRNK befors calling Boston
gr Beltastl WAITBY still publishing his exesilont
“NETWORKS" newsletter for those Inferested in traific
handling, Cantaet Jim for details on a frea subscription, “it's
the satisfaction”, aez he, “of knov._'in;{ that gqu helpad that
makes it all seem warth while.” Hightol Public Information
Officer K1HLZ |s asking that all Elmers call the EMASS ARAL
info hotline at £37-0111 and give details of the areas of EMASS
thatyouareabletohelpv{)eoﬁu in 50 that he can refer callars,
Congrats to Public Sarvica Honor Rallers N1ICVE WAIFCD
KB1AF KW1L) KATON NG 1A WAITBY KN1K AND K1AB0O,
A “wall done!™ also 1o the foilowing who sg abl stad
tic during the bu_slgghullda seasor: KW1U 1113 BPLAEWC
1005 BFL, WATTBY 741 BPL, KN1K 708 BPL, HB1AF 537
BPL, W1CE 511 BPL, WATFCD 450, N1BHH 438 WiZHG
578, KY1T 361 BPL, NTCVE 337 BPL, KATON 244,
MAINE: SM, Clift Layerty, W1AWG—ASM: KATFKS. 00C:
WIKX. PIO; KY1E, SGL:KINIT. TG: K1PV.

ESS CHECKINS TRAFFIC H{\NAHGEH

NETS

N1AHH-1 BBS 1115 437 AH
SEAGULL 25 257 KIGUP
PINETREE Ao 114 ND1A
ARQSTOOK 4 101 2 WAIYNZ
RACES &8 & WIRWG
CMEN 9 162 by Wiwc!
MoPubSve Na Report

Congrats to 17-yr old Jody Maclanald, KA1JTU, & hi sch i
wicgy of Wall Bt Journal unider his homewark is bidg a $35,
¢o- genaration pwr plant producy 94 kw 1o sall to Gen Me Bwr,
ﬁul attnb Mgfnaqganw1 R’-{i re];ons 24 ;t[ansgrailsstlions fnsr
lovember n ro on ns
stations: NIBUG Wiket a1 sAoRaqoAey ullatne bye
kindergarten children frmn midcoast area icipated in *“Talk
to Santa Claus"’ sponsored b#hPen Ba% C. Thay talhed to
Santa and Santa’s ¥yl at North Polp, We welcoms bvo new
Q0s: Bill Kaiser, ND10, of Bath and Bruce Palmer, NTONM
0. That brings the Soction coverags to elaven; W1ISC
Millinocket, KINIT Hallowsll, K1PV Humfard, KY1C Wilton
KY1E Wes{ Fanmngﬁn WAKX Pittsfiaid, KIWWT and N1BCF
Auguma. and KATCNG Farmington. Tratfic; WB1CBP 268
KAJOJ 158, NE1A 153, WAZERT 134, W1150 114, W1JTH
00, WIVEH 27 WAIYNZ WAGCH 52 I B o, fe
6, NB2K 3. PSHR: WB1GBPR, WIRWG. )
NEW HAMPSHIRE: SM, Bill Burden, WB1BRE—0OGC: N1NH,
PIO'WAZMBQ. This month‘s feature s m« demanstration
of how sema p”%m spark somae life into NTS! Luck
(E-,Ifurder. KY1T, El 3

Xnas rn Bs. Theideawasgicked L%bF Dave, WA1FHB,
and od 10 Butch, WB1GXM, D n SW NH. They
recrutted local ham help to publicizs the service. Paople callad
ioeal numbers and et m 83 to be sent to friends and
telatives, The messages were %r,maneqff:r NTS and senton
their way. With an inténse promational effort including articles
in local papers, interviews on radio stations, and
announcements o area rapeaters and packat BES', approx
200 msssa%as wara sertt via NTSI Cradil for this outstanding
affort goes to WBIGXM, K1TQY, WAIFHS, W1FYR and 1o
all the nams that helped move the traitic. A special thanks
te KY1T for sharing the initlal concept with us. Around the
saction—NARC has Noviee and uggrade classes ninning in
the Nashua area. Congrats {0 Johh, KX1L, who has boen
&oﬁlnted ABM 1or youth recruitment. Contesting on 23049

1MNS, WA1O0AQ end K1S0G ame warking on portable
gﬁtloggéof 2304. NH CD Director spoke at a recent Interstate
Sptr mesting and presented the club with 2 commanda-
tien brom Gov Sununu for EBv:dingsrm comm aténﬂrt. Now
NARC officers for 87-KA1LDF, Pras-WAITGN, VI 1GOZ,
Sec-RL1AY, TreasK1CH, Membarship-KATDT, Programs-
KILAQ, Activities. Congrats ko WITN on his recent retifement
from the FAA, WIRTV recently retirod and has moved to
$ Carolina. The Sullivan Cty ARES group did & demo at
Clargamont K- showing %{:ket, and tta hndlg, Hams
Invoivad were W1GUA, 1NYP, WB1EAE, NGID
WB1GXM, and WATFHEIPBES. TRY THIS- use the Ky1i
plan to promote radzogram;;! your anea. Focu:

eval

ional holid d publici s%’l’"ﬁigga'
nakion (o] an an Cizer, publicize! n-
tactK¥1T or V?r\és‘lGXM for mare m%.l Finall .'t:he section was
100% on FRN/cycle 2 and WB1GXM and W1 made

Trathc: GSPN 125, NHN 152, WE1DSW/P 792 WiEYR 1@81
W1PEX 307. N{NH 27. 1GEX] 1AKS 192, KITOY
190, NICEX 187, KIPQV 167, KKIE 162, WATYZN 142,
WIALE 111, KBUXD 107, WITN 84, NETS 64, KV1S 64"
KAILMR &7, KA1G KAHPO 35, KATLBW 30, NTCAR

s OZ 48, KAH )
15, N1EKC 12, K1ACL 9, N1D0A &, W1LdG 8.

RHODE ISLAND: M, John (Bob} Vota, WB1FDY—Tnx to
N.PARLC. for their Novicas 'Classes. New Officers of the
NPARG Pres, KY1G, V.Pres N1EEL, Sect. KATJET, Tres.
KATJRJ). Well dors to OSARG for the communications sat
up jor the BRI First Night Activites. No other info was sent
in this month, so short Solumn. Trattic: KATKML. 200, PSHR
79, KALIXH 435, PSHR 157, WAICRY 61, WIEDF 177.
KAtJXH Quilifled for Brass Pounders Medaliian. 738 CUL.

VERMONT: SM, Frank [. Suitor, W1CTM—Dacember was
indeed filled with thosa évants that continued 1o alter and
iMumninate cur times. The joy of the Xmas saasan, with new
licanses/equinmoent/partios, etc., was lemparad by the loss
et LA g oSt o B
. Bobs passin ]
the gfent?(aya forces us n,ot,anly%o recggn'ze Boo'e ot
standing achievements within our hobhby, also to
radedicata oursslves to tha goals and ideals of this avocation
that he loved and served so welt. Bob's service 10 our section
leadershi [ﬁMISECIpEC etc.) pius his tratfic-handling
activities for Navy/Masine Comps Mars truly vaflacted his fife-
lang dadication to our hobby. It i my hope that each of us
can continue o sarve our hobby by using the example of
WIRNA. The next goneration of hams i on the way as
evidanced by the high pass rate (B5%) of the BARG VE exams

Ve NG G TAkS, Uaraas oo, T dagticas
R IATFBY ek TR g AT L
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Other Accessories - continued: Regular SALE

Regular SALE

GC-5 World clotk ... veeneeeninieninns 91.95 89 . e 27900 249%
L f-meter VHF Portable Regular SALE : {S%ﬁ{ ot R‘lTS'“'T‘T'F" égggg E’gg::
HF bquipment Regular SALE | 16-505 3/10W 6m SSB/CW portable. 539.00 489 o ﬁﬁg Mz, 118 339-00 Fre
1C-735 HF transceiver/SW rovr/mic 999 00 849% BP-15 AC charger.................. 14.00 ” ' - o8
PS-55 External power supply....... 169.00 179% FX-248 FMund.........coinnin 5550 IG-02AT 2-meters..... 368.00 299“
AT-150 Automatic antenna tuner .., 44500 349% |  LC-10 Leathercase ................ 39.50 o [C-02AT/High Power 349.00 333°
£1-32 500 Hz CW filter............. $550 VHF/UHF base multi-modes  Regular SALE T o N e Jaam
£4-243 Electronic keyer unit....... 56.00 [C-551D 8OW 6-meter SSB/CW....... 799.00 719* oAl or z 553, .
UT-30 Tone encoder ............... 1750 EX-106 FMoption........coovvvvens 140,00 126% 1G-u2A 2-meters...... 243,00 269:5
IC-745 9-hand xovr w/.1-30 MHz rovr 1049.00 839> | BC-10A Memory back-up........... 550 IC-u2AT with TTP,.... 329.00 289"
P3-35 Internal power supply ....... 199.00 179% | 1C-271A" 25W 7 meters ... GLOSEOUT 859.00 639 Accessories for 1C-u2A/T {CALL)
EX-241 Markerunid....oovevviene. 2250 AG-20" Internal preampldler ...... 64.00 IC-12AT 1W L2GHz FM HT/batt/cgr/TIP 459.00 399%
EX-282 FMunit,.oovurinnnnnnnn, 44.00 IC-271H 100W 2m FM/SSB/CW .. ... 1099.00 969% | A-2 5W PEP synth. arcraft HT ........ 589.00 499
EX-243 Electronic keyer unit,...... 56,00 AG-25 tast mounted preamplifler 95.00 Accessories for 1C series Regular
FL-45 500 Hz CW filter {1st 7F) ..... 66.50 §C-275A 25W Zm FM/SSBACW w/ps 1199.00 1049 | BP-7 425mah/13.2V Nicad Pak - use BG-3% 74.25
FL-54 270 Hz OW filter [1st 1) ..... 53.00 1C-471A* 25W 430.450.... CLOSEOUT 975.00 769% | BP-8 BOOmah/8.4V Nicad Pak - use BC-35.., 74.25
FL-52A 500 Hz CW filter (2nd IF) 103.00 99% AG-1" Mast mounted preamplifier, . 9950 BC-35 Drop in desk charger for all pattenes 74, SD
FL-53A 250 Hz CW filier (2nd IF) 10R0D 99% | IC-471H* 75W 430-450 ,.. CLOSEOUT 1359.00 999 | BC-16U Wall charger for BP7/BPE........... 20.25

FL-44A SSB hiter (2nd (F).......... . 178.00 1590 AG-35" Mast mounted preamplifier  95.00 tg %‘1‘ Elny: case }or g:x using EF ?78 ........ éggu
, L - inyl case for Dlx using BP-7/8 .......
[*Preamp $9%5 with 2718/471/471H Purchase | | (¢ 02AT Leather case for Dix models w/BP-7/2 5450
Accessories comman to 271A/H and 471A/H Accessories for IC and 1C-O series Regular
PS-25 Internal power supply for (4]... 115.00 104 | BP-2 425mah/7 2V Nicad Pak - use B33 ... 47.00
P$-35 Internal power supply for (H)... 199.00 179% | BP-3 Extra Std. 250 mah/8.4V Nicad Pak,... 37.50

SM-6 Desk micrephong ..........oues 44.95 BP-4 Alkaline attery case.......ovieiiinss, 15.25
EX-310 Voice synthesizer .....cvvseens 46.00 BP-5 425mah/10.8V Nicad Pak - use BCI5 5H3.50
‘ ‘. o) 18-32 CommSpec encode/decoder.... 5995 gﬁg EftB‘Wza'UetltETE'ﬁftlpintg 2m antenna ..... }kllgg
\ UT-15 Encoder/decoder intertace...  14.00 -2 Extra Zm Hexible antenna.............. .
IO o band xout 130 Mt 100 130% | UT-185 UT-15S w/15-32 instlles.... 9200 CP-I g ghtr plug/cord for BFS orDix ... 300
F1-32 500 Hz GW ilter (1st 1F) ..., £6.50 VHE/UHF mobile multi-modes Regular SALE CP-10 Eéattery'separatmn cable wrelip....... 50
FL-63 750 Hz OW filter {Ist1F) ... 54 5) (C-200H 25 2m SSB/FM, TP mic... 639,00 569 | BC-T D operaton pak for standare mocels ;3 &
FL520" 500 Ho O fiter (nd IF - 10800 99 | 1C-430A 10W 430480 ssp/iwt/cil 69800 sg% 1 1% 89 (R T B 00 A0 e 000
FL-53A 250 Hz CW fitter {2nd IF}... 108.00 89% | VHF/UHF/T.2 GHz FM Regular SALE | pay Vinyl waterproof radio bag 2495
FL-33 AMtilters.. e 35.25 IC-27R Compact AW 2m FMw/TTP mic 429.00 369% HH-SS Handfeld shoulder strap vv.veerr 16.95
FL-70 2.8 kHz wide SSB filter ...... 52.00 IC-27H Compact 45 2m FMw/TTP mic 450,00 399% | {ue conhe muctmnone ooorr e, a0
RC-10 External frequency controller  39.25 1G-37& Compact 25W 220 FM, TTP mic 499.00 438% | e 19 Boom micraphone Fheadset 946
Other Accessaries: Regular SALE | [C-47A Compact Z5W 440 FM, TIP mic 549.00 479° HS-108A Vox unit for HS-10 & Peluxe only 2395
1C-2KL 160-15m solid state amp w/ps 1995.00 1699 PS-45 Compact 8A power supp!y . 139.00 129% HS-10SB PIT unit for HS-10 oe. oo, 2308,
PS-15 204 external power supply..... 169.00 154 UT-16/EX-388 Voice synthesizer ... 3499 ML-1 2m 2.3 in/ 10w out amphfier ... SALE 99.95
PS-30 Systems p/s w/gord, 6-pin plug 299.00 269% SP-10 Shm-kne external speaker ... 3599 $5-12M Commspec 32-tone encoder......... 795
OPC Qpt. cord, specify 2, 4 or 6-pin 10,00 1C-28A 25W 2m FM, UP/DN mis...... 42900 369% | o Regular SALE
MB Mobile mount, 735/745/751A.... 2450 1C-28H 45W 2m FM, UP/DN mic...... 459.00 399% R.71A 16[‘] kHz-30 MHz. 117V AC $549.00 799
SP-3 External speaker ................ 6100 IC-38A 25W 220 FM. ................. 45900 399% RC-11 Infrared remote mnirullér”" G7.25
§P-7 Small external speaker .......... 49.00 IC-48A 25W 440-450 FM ,............ 459,00 399% FL-22 500 Hz CW tilter .. 66.50
CR-64 High stab. ref. xtat (745—”751] 63.00 HM-14 TTP microphone ............ 56.50 FL-63 250 Hz CW filter U.Sf ".'] 54'50
PP-1 Speaker/patch,,.......o..oeee. 159.25 149% UT-28 Digital code squelch......... 3750 FL-448 SSBfilter (2nd IF).......... I}B'Uﬂ 159%
$M-6 Desk nicrophone .ov.ooeeens 44.95 UT-29 Tone squelch decoder....... 43.00 EX257 M URIE s 250
SM-28 Desk mic - two cables, Scan..... 7850 HM-16 Speaker/microphene....... 34.00 EX-310 Voice synthesizer.......... 45 00
5M-10 Compressor/graph ED, 8 ginmic 136.25 124% | 032004 25W Zm/440 FM w/TTP.... 599.00 499+ CR-64 High stability oscfl'léfdf'iiéf ¢>3 gg
AT-100 100W 8-hand auto. antenna tuner 445.00 389% UT-23 Voice synthesizer............ 34.99 $P-3 External speaker...
AT-500 500W 9-band auto. antenna tuner 559.00 4gg AH-32 ?m/440 Duai Band antenna ... 37.00 CK-70 (EX- 299) 12v DC Clpthﬂ v 12 25
AH-2 8-band tuner w/mount & whip 625,00 543% | AHB-32 Trunk-lip mount ........... 34.00 MB-12 Mobile mount...,...,..:fﬁﬁf 4.50
AH-2A Anteana tuner system, only.... 495.00429% Larsen PO-K Roof mount........... 20.00 R-7000 75 MHz-2 GHz scanning rovr 1099.00 959%
- Larsen PO-TLM Trunk-ip mount.... 20.18 RG-12 Inrared remote controller.. 67 25
Good Uniil February 281h, 19870 | | | lasen (.M Mrelcmourt . 63 | EXAM0 Moo anthesier....... 1379 1190
With the purchase of an IC-735, IC-745 or p 7, LV VL XL COM ey - unit, o
I-751A, receive Your Choice of One of the | | 16-120 1W 1.2 8z {M Mobile....... 51900 499" | AH-7000 Radiating antenna........ 89.95 (14)
following accessories, FREE, from ICOM ML-L2 1.2 GHz LOW amplifer ... 379.00 339 ‘
§ acce R : 16-1271A 10W 1.2 GHz SSB/CW Base 1229.00 1065 | | HOURS ® Mon. thru Fri. 9-5:30; Sat. 5-3
CW Filter: F-25, FL-52A, FL:534, or FL-54 AG-1200 Mast mounted preamplifier 105.00 : ) !
World Clock: GC5  Desk Microphone: SM-6 PS-25 Internal power supply ....... 11500 104%s | | Milwaukee WATS lire: 1-800-558-0411 answered
Mounting Bragket: MB-5. MB-12, or MB-18 EX-310 Voice synthesizer........... 4600 evenings until 8:00 pm Monday thru Thursday.
also, until 3-31-87 TV-1200 ATY inferface unit......... 129.00119% | | WATS lines are for Quotes '& gléderiing gnlyt:
YT-158 CTCSS gncude]’f[jp{‘nder 9200 use Regular line for other Info & Service dep
$50 FACTORY REBATE on AT-150 RP-1210 1.2 Gtiz, 10W FM, 39 ch, syoih 1473.00 1289

All Prices in this list ave subject ta change without notics.

Order TOI’ Free 1_ 800 558_ 04 1 1 In Wisconsin (fgés(;dzegdéh;?g;e Metro Area)

AMATEUR ELEGTRONIC SUPPLY.

4828 W. Fond du Lac Avenue; Milwaukee, WI 53216 ® Phone (414) 442- 4200

AES” BRANCH STORES ————————————— Associate Store
WICKLIFEE, Ohio 44092 ORLANDO, Fla. 32803 CLEARWATER, Fla. 33575 LAS VEGAS, Nev. 85106 CHIGAGO, llinois 60630
28940 Euclid Avenue 621 Commonwealth Ave. 1898 Drew Strest 1072 N. Rancho Drive  ERICKSON COMMUNICATIONS
Phone {216) 585-7388 Phone (305) 894-3238 Phone (813) 461-4267 Phone {702) 647-3114 5456 N. Milwaukee Avenue
Ohio WATS 1-800-362-0290  Fla. WATS 1-800-432-9424 No In-State WATS No In-State WATS Phone (312) 631-5181

%o 1-800-321-3594 iy 1-800-327-1917  No Nationwide WATS i 1-800-634-6227 fiais 1-800-621-5802
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ShackMaster™ puts vour home station in the paim ot
vaur hand, Wnether portable, motile, around the yam
ot gound town yvau'll be linked through your haridheld
toyoLr high performance equpment at hote, Evencall
home from any Touch-Tone phone and operate,
Seart the bangs, chancdge modes, gelect antennas. turm
r on and oft - all fram vour Touch-Tone keypad.
Zheck nto nets, work skeds. ragohew and DX anthout
heing tied down fo the shack,

QcCC

advanced
computer
controls, inc.

Eschange alectroms mailbox messageas with vl
farnily — ke 'l he late” o “Altis QK" Or talk with vour
tarnity directly thrauah ShacikPatoh™  withvau intenote
cantral of your home statior. Beport traffic acoidents or
dizabled motonsis through your home phone winla
trohile or partabla with PersaralPatch”™

Booduse of tha remate control capabilities of
ShackMaster™, the ARRL would like us to remind
o that “Lise of this device with a transceiver ooer-
ating in the twa meter band, or on any other tra-
gquency below 220.5 MHz s not permitted unless a
separate control link 1§ provided” To bnd out more
ahout ShackMaster™, just write us vour Q51
ar call and talk with s ot 408-77 ).

FIMBWalsh Avenue o Santa Clara, Co G805 JUH8«FET- 2304

CALL LONG DISTANCE ON YOUR HANDHELD

The Model 335A will deliver 35 watts of
power using the latest state-of-the-art cir-
cuitry. The amplifier will operate SSB or
FiM and is compatible with
most handheld trans-
ceivers, including the
I TR2400, TR2500, IC-2AT,

Yaesu, Santec, and Ten-
Tec. Only 300 mw input will
deliver § watts out: 3 watts
in will deliver 35 watts out.
Maximum input drive level

is 5 watts.
——
VISA
N

L

Gommunication
Concepts Inc.

121 Brown Strest * Dayion, Dhio 45402 « (513 220-2677

QOur products are backed by prompt fac-
tory service and technical assistance. To
become familiar with our other fine pro-
ducts in the amateur radio
market, call or wnte for our
free: product and small parts
catalog,

Modetl 335 A

Kit $69.95
Wired & Tested $89.95
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note s that both KA1ORR (Kalhyl and KA‘ILMG {She ara 11
ears old. Instructors Mitch/Chris/G: ,DidU
ow that the wosd “ham’ as applleq Amaleur adlo dates
back 1o 1908/2 when three Harvard Wirelass Club members
used ths first [ottar of their last names (Hyman/Almy/Mu C;‘v:;
as the ciub call? A new training program agreement with D
will allow Amateur Radio courses to be held on military bases.
BARC hamiest planning is in tull swing, o set aside the
weekend of Aug. 59 for some fun at Essex Jol. Fairgrounds—
cantact is N1DLE, ARRL has provided ham radio material to
thee ro 5th grads of the Gon%nrd VT, m:hoo asdvstam A new
ABES net has n starled MHz cn Sat.
aHUdOAM(L} 1KH nmvcanbaheardoaneters
anew T8-21 A. He alsn indicates a continued growth
in AH throughout the section. W1BD's autopatch ¢
headed by WA ODL. is hard at work and should be oﬂ the
it san. Lock for Novica Enhancemam soon. Will review N.E.
Division masting held 1- 10-87 in next issue, Chip (W‘lAlM{
has tad QS0s with AF1T on 12 bands direct-—no repeaters
over a distance of 100 miles. Cal o thal racord{
Qec net mport: GM Tf427.‘35 t,AR PHN
H719/5, CVPH Et‘afﬁﬁgg,gSFN 4:’12&'3 HHNJ% an. 1 SB :J
N1E%HET 210, Q’a” KRY 18, e 163, %SKBT 127, WAl N

WESTERH MASSACHUSETTS: SM, Don Hanaé KAIT—
STM: WALID, TC: KATJIM. PIOJAbC. K1BE, SEC/BGL:
WB1HIH, Total ABES memharsh: in WM exceadad 300 for
the first time in December, Than the continuing good wodc
of the DEGIECs and to SEC WB‘IHIH Joln up now by
tac‘un the DEC/EC for your county and than &ref

st n emerge“t}gy activilins, The DEGETS are: W1JTL DEC

K1JHC No Worcoster
et e

assSIuw Net on KHz sach pight ot 8:30

fhw net meats in the Novica band and (s ideal as ata.rter
activity for @ naw Novice, for anyene who wanis ta get their
code speed up, or who wants o gat inte traffic handling. Join
the groupon&?tisa:ﬂancou Moesm gt invahved,

Good 10 sao KAFG v T Daceriber ra

PR WETHI Trafties BarT o WIUD 278 KALIRE 187,
WIKK 105, KATEXS 55, WB1HIH 33 wmop N 32, Katekd
32, NIDMU 31, KATOFC 28, W1ZPB 7

NORTHWESTERN DIVISION

LASK.A SM J im Moodh Ir. NL?C--SEC KL7JIM. §TM:
KL7T, 74D, KL7. . KLTiKW. DEC:
AL7AC, KL?’WM KLTJFT. Fabruary was # bu
& warm-up (?) tor the month to come. The Ancl ura:?e ARC
provided communications for the annual “Rond og-sled
races-—a guper jab. The Arctic ARC Is busy put:i a? Logether
cnmmumc;ailons tor the Yuken Cluest Inlerationat Dog Slad
F5 has been working hard planning for the annunJ
Idltarod dog-s[ed ra.oe fram Anchar s 1o Nome. Amatours
from_all ovar t "outs e will participate in
providing HF and VHF gl ctudln? KET) communications
over the 1049 miles of the race. it willbe 2 ntarasting month
for all amateurs in mlssecﬂon n't forget the *Alaska Novice
Weak' contest this month

IDAHO: 5M, Don Clower KATT—SF& N7BI STM: WTGHT
QO WB7CY n Dae. 3 County conducted a
simulated dlsas‘ter 'i he rill involved all of [aw enforcernent
and the local hespitals, WYIWLU and WATYVPW headed 1p the
amateurgrau that was invoived. Thanka to W7MA|, L,

KCTON, "KICXG, KOTUN WA7ESU, WBTPFL), KIPKT,
r-i B?ZG for their ai‘fur:s in the drill, Don't forget the

ARES at D000z Men. each weak on 3

NEE " e SEES CINI grc

IDCp 2990 0810 M-F 33

NWTN 453698 07307 DA 1 Y au

IMN 3 635 CW 9P DA i) 347

Traffic: NW7K 38, WZ.IMH 44, W7GHT 313, N7BHL 325

MONTANA: SM Les Balyaa, NTAIK—New ofiicers for the
ftol Gty A RC are; Pres: NTICC, VP K7EGM, Bacv

. Wellowstone ARC;

'CWB, VP: KA7TMMY, Sec' LK?AEZ Billings seiemeds.s

Mot tha year-N7ATT, can ra ‘The Missoula VE team con-
sistln?‘ ot K and KV7T recalved a "Praise
Paper” trom Natlenal VEGWSYI tor thair work in eoﬂducun

lest sessions. Sarry to raport that W70IC from Butte ls a §
[twas (:A)oned in & 1968 (sgua of QST that a % meter comact
batwean Graat Falls and Helena, WOW! N Y
kﬁg}d Ladge) connected te a Calif. station via 2m g
L4 (Missouia) worked ZK1 CT (Cock Istand) usu_}& wa
WAYD ort: !he tallowi Teﬂadss. 10 Extra

I Gan-WA PO,

NET  SESS

}HM'I!I‘Q g? 1975 256 WAT(‘QO
MSN 5 ]

3
Trathic: KFTR 190, WATWZP 44, N7AIK, 31

OREGON SM William B. Shrader, WPOMU— ASM: KZ7T.
STM: W7V ssc NTCPA PIO chu SGL: KATKEK.
src: N?EN! AGC: KB AK‘!‘T Uparadas:
[Exu'a W?HDF;SA\{;) A,
KA?PWN 'éAsn KA?YDEI ' KATWZL
7BIX, KA?YXE KATWO!, E, KATZEV, KATZEF,
KA?’YKX 7200, KATZHF ZI5. Naw omcers for the
itamaih alls Club: : NTHER, Praa KA NEP KTJ .

[} ;W WB‘J’S hﬁs
selemed as the Ghalrman for the 1988 Nafnal ABBL Ca
vantion to be heid in Portland. Congrats to all the above! This
report covers Dacamber 86, so it will be last report as
daction Manager, My sucassor will be Bandy Stmson, KZ7T.
Handy’s home basa is in Portland and he has been Assistant
S for the tast five ar so months. His infa will apgear on the
Saction Manager Est in the front of QST. Please give him the
4ume sugpoﬂ and help that you gave ma over the last vaars
ae your M and I'm sure he will do a fine job. My sincere
thanks to each and svery one for your support. | will continue
{0 represent you in my new position as Vica Diregtor NW
Divigion. Send msg _your Idmu ihanks & 7d's!
Tratﬂc P~ PACKE SE 955, N7BGW 357, W7ZB 214,

b KM?F. PR ?a“ﬁ*ﬁm*‘%”’”%aﬁ‘m%é
WILNE Nwﬁnzrsm KM7R 23(P), innm '

ASHINGTON SM, Bra.d Wolls, KR7L—SELC: KATINX
ACGIABM: KC7PH, KO7ME, IC: W7BUN, SGL:
RUTAC. BM: NTCAK, OGG N7DVR. ASM: KDTG, chngrats
{o the new officers of the Olﬁvgla Amatuar Radio Society:
WAYRDJ-Pres, NTHOE-VP; X7Y-Trans, OAH
eeetings 4th Wedresday of each month In a new Io

Tha O ta Covtar, 222 Columbla Con,
hewrm icars of the Weslem Washm n DK &?
N?FSW -Pras, WIQN-VP, W P{-T

Hadio Glub of Tacoma K?CYZ- Pras, %BUN-VP N”FXM-
Troas, WB7QAH-Sar, The AHES group in island oount[y
hean active the past manth with several call-cuts dus fo



HF Equipment LIST
FT-7676GX 16D-1Gm xcvr/.1-29.99 MHz Revr $1895.00
6M/767 fm module ...... e taaeenreeas 179.95
2M/76T 2mmodule . eeeiin 179.95

[ SPECIAL! » 2M/767 $1 with FT-767GX Purchase |

430,767 430-440 module
440/767 440-450 moduie .
FT-ONE Xcur/Rovr/d filters/RAM/FM.
KY-ONE Keyer unit ...............
[C-ONE DE cable.

FT-980 9-band CAT Xcvr/SW Revr......... $1795.00
$P-980 Spesker with audio fitter.......... 99.95
SP-9ROP Speaker/patch.........ovcevenns 99,95
FC-757AT Aufomatic ant, tuner w/memory 359.00

FAS-1-4R Remote antenna selectar..... 79.95

E-980 Interface cable; FT-980/757AT ... 46.50
XF-8.9HC 500 Hz CW filter {istIF) .. .00iee 50.00
KFA55.8MCN 300 Hr CW filter (Zad IF) ...  99.95
KY-ONE Heyer unit ..ovvvenviniiinennnne. 50.00
FIF-65 Computer interface; Apple ile...... 69,95
FIF-80 Inferface; NEC PG-8001 ........... 119.95
FIF-232C for VIC-20/TI/most RS-232..... 79.95

FRB-1 External refay box ......oovvennenns 20.00
GC-980 General coverage kil..............

FT-7576X 9-band Xcvr/SW Rovr/mic...
FP-757HD Heavy duty supply with fan....
FP-757GX Compaci power supgly....
FP-700 Power supply.......
FRB-757 Exiernal relay box......o..o.e.
FC-757AT Autematic ant. tuner w/memury 359 00

FAS-1-4R Remote anienna selector 79.95

YAESU % Large Stock % Low Prices * Top Trades at AES®
Call TOLL FREE for DISCOUNT Prices or TRADE-IN quote on your ciean late model equipment

FI-757GX accessories - cont, LIST
FTV-700 Transverter w/no module .......... 175.00
2M/FTV 2mmadele only ooeveiaelll. 185.00
6M/FTV 6ra module only ....ocovvuiiniis 135.00
70 cm/FTV 430 modwe oaly.............. 285.00
Misc. accessories LIST

SP-102 Speaker with audio tilter.......... $ 99.95

SP-102P Speaker/patch........o.ovunns 99.95
MD-1B8 Desk microphone................ 89.95
MH-1B8 Mobile microphone .............. 24.95

Y3-60 1.8-60 MHz 2kw PEP wattmeter....... $ 8495

¥5-500 140-520 MHz 200w wattmeler....... 69.95
YH-55 Lo-Z headphones.............ooceeeee 21.95
YH-77 Lightweight headphones.............. 21.95
FE-3010X Low passfilter.................... 34.95

Gall TOLL FREE for DISGOUNT PRIGES

All items are shown with the Manufacturer's
Suggested L1ST Prices. On Major items and some
accessories, we can offer a Substantial Savings.

VHF/UHE equipment

LIST
FT-726R VHE/URF Sovr w/2m, TTP mic... $1095.00
HE/726 10-12-15munit....cnnnnnnnn, 285.95

2
430/726 430-440 MKz unit {(OSCAR)......
440/726 440-450 MHEz unit {FM band)...
SU-726 Satellite dupliex module...........
XF-455MC 600 Hz CW filter...............

DG-726 DC cable for FTI-726R............. 10.05
FTE-36 Tone board for FT-726R........... 58.00
AD-2 50w 2m/440 dupleser.............. 34.95
FT-290R MXIl 25w 2m FM/SSB xcvr........ 579.95
FT-630R MKIl 10w bm FM/SSE xcvr ..., 569.95
FBA-8 Holder for C-cell Nicads. ........... 26.95
NC-26B Wall Charger for FBA-B......... 16.95
C5C-19 S0ft Case.uvveiriecanaeeannins 10.00
MH-10F Speaker/Microphone .. .eee.ees s 27.9%5
MH-10€ Hang Microphone................ 21.95
FTS-7 Encoder/decoder .................. 49.95
FT-270RH 45w 2m FM Xevr w/TTP mic...... 439,95
FT-2700RH 25w 2m/440 FM w/TTP mic ..., 599.93
FT5-8 Encoder/decoder .................. 49.95
FVS$-1 Voice synthesizer ...........o0vaii, 31.95
AD-2 50w 2m/440 duplexer.............. 34.95
FT-770RH 25w 440 FM xcyr w/TTR mic ... 179.95

FT5-8 Encoder/decoder ® FREE with
the purchase ofa FT-270RH or FT-770RH

MMB-20 Mobila mount ..... ... 2595
FIF-65A Interface; Apple lle .............. 59.95
FIE-232C for VIC-20/71/most RS-232..... 79.95
GX Turbo/FOL Software; Apple Il... 59.95
(X Turbo/C01 Software; C64/128 ...... 89.95
3% Turbo/V0] Software; VIC-20......... 89.95

Order Toll Free: 1-800-558-0411

HOURS & Mon. thru Fri. 9-5:30; Sat. 9-3
Milwaurkae WATS line; 1-800-558-0411 answered
evenings uatil 8:00 pm Monday thru Thursday.

WATS lines are for Quotes & Ordering only,
use Regular line for info & service depariment.

F1-209RH/709R 7 1098 F1-203R/103R/703R
Handhelds FI-727R LIST
FT-209RH 5w 2m FM HT/TTP/batt/car ... ssss 95
FT-109R 220 FM HT/TTP/bati/cer .......... . 379.95
FT-709R 4w 440 M HT/TTP/batt/cer....... 959.95

FT-727R 5w 2m/440 UT/TTP New CPU!. ... 495,95
FT-23R 25w 2m compact HT,............... 269.95
FT-23R/TTP 25w 2m compact HT w/1TP.... 299,95
FT-TIR 2w 440 compact HT........cconues 279.95
FT-73R/TTP 2w 440 compact HT w/TTP..... 314,95

2.5W FM Handheld Closeouts
FT-203R/TTP 2m w/batt/cer/TTP ... $199%

FT-103R/TTP 220 w/batt/cgr/TTP ... 199%
FT-703R/TTP 440 w/batt/cgr/TTP ... 169%
Acc, tor 09-sanes/3-sedes FT-7278  LIST
FBA-5 Alkaline battery holder ............... 14.95
FNB-3 425ma 10.8v batt (comes w/03 series) 49,95
FNB-4 500ma 12v bati [comes wr'UQ-series) 59.95
FT8-6 Encoder/decoder; 09-series. . v 4095
FT8-7 Encoder/decader; 03-series. , *29.95

*When purchased with FT-703R nr203R ntherw:se 3409

LCGC-6 Leather case wr/top cover, (9series  39.95
MH-12A2B Speaker/microphone ............ 39.95
NC-9B Wall charger for FNB-3....ccevnnna 9.95
NC-15 Desk quick charger/AC ps............ 89.95
NC-18B Wall charger for FNB-4.............. 9.95
MMB-2]1 Mobile bracket............c.co0001s 14.95

39.95

PA-3 Mobile adapter and charger............
TA-2 2m 19" telescoping whip ant.. .
YH-2 VOX headset.

RocolimmeRAIRG-I600  FRGB000  [IST
FRG-8800 150 KHz-79.999 MHz Shartwave §599.95

FRA-7700 (ndoor active recewe antenna  59.95
FRT-7700 Antennatuner.................. 64.95
FRY-8800 118-174 MHz VHF converter .., 129.95
FIF-232C Interface; VIC-20/TI/RS-232.... 79.95
FF-5 300 KKz low-pass fitter for VLF ...... 20.00

DG-2300 DCKit.......ocoovnvirvrmrrniian - 3.50

FM-W/8800 FM-wide kit.................. 20,00
FRG-9600 60 o 905 MHz recewver .......... 679.95
VU-9600 NTSC videa unit...oeviiinniannis 25.00
Catpack software (specity compuier) ..... 79.95

USE

in Wisconsin (outside Milwaukee Metro Area)

1-800-242-5195

AMATEUR ELECTRONIG SUPPLY .

4828 W. Fond du Lac Avenue; Milwaukee, Wl 53216 - Phone {414) 442-4200

AES BRANCH STORES

WICKLIFFE, Dhio 44092
28940 Euclid Avenue

Phone (216) 583-7388
Ohio WATS 1-800-362-0290

Quiside 1_800-321-3594

OREANDO, Fia. 32803
621 Commonwealth Ave,
Phone (309) §94-3238
Fia, WATS 1-800-432-9424

Quiside 1 _90)0-327-1917

1898 Drew Street
Phone (813) 461-4267
No In-State WATS

No Nationwide WATS  Soisite

Nevada

Associate Store

GLEARWATER, Fia. 33575 LAS VEGAS, Nev. 89106 GHICAGO, lHlinois 60630
1072 N. Rancho Drive

Phone (702) 647-3114
No In-State WATS

1-800-634-6227 15 min. from O’Hare!

ERICKSON COMMUNICATIONS
5456 N, Milwaukee Avenue
Phone {312} 631-5181
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The HF4B “‘Butterfly’ '™

A Compact Beam
for 20-15-12-10 Meters

«lJnique dasign reduces size
but not performance.
+No lossy traps; full
element radiates on
all bands.
sRetrotit kit for
17 meters com-
Ireg SCAIL.
s Turng wrth TV
rotor
*QOnly 17 |bs,

Gagj
B

KENNEDY SPACE CENTER

Come to Florida

DISNEY WORLD =

EPCOT

for

SILVER SPRINGS +

CYPRESS GARDENS

« DAYTONA BEACH » BUSCH GARDENS » CHURCH STREET STATION

*32 fesl tall - may be 1op loaded for
additional bandwidth

Butternut
Verticals

Butternut's HF
verticals use
highest-G tuning
cireuits (not lossy
trapsi) to outperform
all multiband designs
of comparable size!

Model HF6V
*80, 40, 3G. 20 15 and 10 melers
automalic bardswitching

stded-on kit for 17 and 12 meters
avallable now

#2654t fall

Model HF2V
*Designed for the low-band DXer

rAutomatic handswitching an BO and
40 metars

shdd-en units for 160 and 30 or 26
meters

Fat more information see your
lealer or write dor a free brochure

BUTTERNUT ELECTAONICS £OQ.

THE WINTER HAMFEST

Orlando Amateur Radio Club

HAMCATION

AND COMPUTER SHOW

at Expo Centre
MARCH 13, 14, 15, 1987
1987 ARRL
Southeastern Region Convention
AIR CONDITIONED SWAP AREA TABLES $20

REGISTRATION:
s55Advance $7AatTheDoor Banquet $12.50

For tickets & swap table reservations SEND check and SASE to:
Orlando Hamcation & Computer Show
Dept. QST, P.O. Box 547811, Orlando, FL 32854-7811

,‘ TiMBERLINE ELECTRONICS

Expert Repair on all tvypes of ham
equipment, from tubes to the miost
modern. FCC licensed.

TALLMAIL TO:  ALL UPS TO:
.0 Box 2064 25440 Wrightwootd Dr.
Idyllwild, CA 92349 o 713-659-4018

405 East Markel Lockharl, Texas f3644

SEA WORLD

e 100dT « ¥IINTD IOVAS AQINNIN  TIOM AINSIQ

THIS MONTH'S GOODIE FROM
FTHE CANDY STORE

MFJ-1.

ALLIANCE HD-73 510990 ALL LTO.
QVER 7500 HAM RELATED ITEMS IN STOCK.
ALL PRICES FOB PRESTON.
Send SASE tar NEWHT PRICE LIST Morespecialsn classitieds.
ROSS DISTRIBUTING COMPANY
78 Sauth State St Presten. Idaho 83263
Telephone {208) 852-0830. We close st 200 00 MON. & SAT

E}EDC; ;

teamoly high tidag, Same accompanied by gale forca winds.
The Spokane ARES participated in 2 5 hour axareise conduct:
ed by the lacal BES invelving a derailed trainfoad of toxic
chemicala. W7IEL qualitied for USACA by workln all 3078
counties. Gcn rals to KFGNW on becomlng [EC ot the North-
i BUVP on bacqming EC of Clallam ocunty
W, 7)%[;! mking the EC position for Chalan cOUn t}r
N7 becoming the EC tar Kisap county. The Wash: ngto:-l
Emergency Net now meoots 3987 kHz Mond 5:00 PM and
Saturday 9:00 Ad. NYOVH is looking tor ane Ctfficlal Obsarver
in aach of our 39 counttas If inlerasted in this important pro-
g ntact Dan at his callbook address. Don't 1o:gat the
RRL DX contest (phane‘) the first weekend of this month. It's
not too aarly to be thinking about Field Day. Plan to attend
the Mike & Key Club annual Swapfest on March 14 at the
Puyailup Fairgrounds. Clubs: Eoeing Em| loyess AHRS meets
st Saturday rnonthly 10 am, Bldyg 5. 02 enion Airport, con-
tact K7ZBF: Wast o ARG me j5t Monday monthiy,
11220 16th'Ava SW Se le, contact NATQ; ls} dgg
ARC meets Tast Saturday month t]D AM, Island County
Courthousa, Coupeviile, cont Plsase contact ma
if you would Ike your club hsted n th:s column. in spita of
tha generally poor band conditigns, our saction and local nots
did an cutsfanding job of handhng tratfic in 1988. Following
is & racap of last year's activi
QNI QTe

WARTS 34531 ?298 3970 KHx &0 FM

WSN 5420 1789 -
NN 14760 1928 3970 KHz 2:00 naa
ESTS 1597 ag; }ﬁ%ﬁ Muz 2?2"”%3%‘”“
NWSSB TIRY 45 : siaowgm

E 670 C 244, KR7F 211

PACIFIC DIVIS!ON

EAST BAY M, Bob Valllu. WEHAGG-— ASMs: WBZF,
NEDHN. EC: WALKE. STM: KAFW. QOCT NYGZ, TG
6AMG KeAPW WI|| be putttng more time on the air now that
he has found the {rouble in KV transtormer . . . at work
not in the shack! He did find tlme to 'garticlpate a8 a VE at
the Alameda Adult School, Ex-WB ot the last two-by-
ane in the s!aie WZEZ HARC ia celebr ing thair 35th ar
E(was 2 membar in 1852} New officers are NEMON,
GEMH, VP, NEMQQ Sac: WABBLG, Treas; NGHWJ
Amms; NBBNY, EC; N6DOC: Edftior. "Trieir re| I,
145.13-600, is mm'lng s00 and in nead o funds, KETI has
taken over as editor of MDARC's "The Carrier,” and elso
Evub!ishad their constitution, LABK membars have gotten their
ASODPIA, 147,12 -600, improvementiund a.lmostﬁﬂ%f Il
BARC hes achie leved cotporate stattls. ‘Iheu'n officars
VP KBBJEC, znd VP NENVD
ard VP; WIBD, Sect; i NBIW i also taking on
the [ob as editar of thelr * The Blown Fuse 3 Dac Tratfic:
WEBVCM 325, KBAPW 170, WBBALHOB 169, WBSUZX 47, (Nov.)
KEAPW 115, (Oct.y KBAPW 107,
NEVADA: SM, Joe Lambert, WEIXD—SM, WBIXD with help
from N7EFP and N7F26 lightad their jowar lo make a X-mas
tree & won 2ad place in 8.6 contast! FAF!S is sponsorln the
first NEVADA QG0 PARTY WMay Contact or
WBSPTQ for inlo, WBEBPU gattlnF th:ngs miovi m Heno
aree on Packet, KATAJQ ni Cargon Glty 'BEBPU
appolnbed D) TYZmade 835 mi, tropo QSO with Wl ‘l‘R
13, New officers for LVRAC: Pres. X: VP: KGPTY;
Sec: WSHXT Tisas; WATNGH, Board; Knm‘v KB?‘DG
NECIV. New officars for S.‘:.‘Lfl-'- S: Pres: NWTO
N7CXD, SEC: WBSPTO, W?IZU WAS has
formed a new ham egurpment rnanuiacturln co., HF
Conce Ls in Reno. SNARS gat their new bu:ldlng up on the
hill, SNARS new officers: : Chairman: N7GXI, Vice Chairman:
i C K'TWYC, EAS; K7AZ. Members of board:
K7KLT, "WATMOF, KA?VWV paintment for AVC:
m}&rj« if you are intersted in ﬂe!d apgf please contact 5M,

PACIFIC: SM, Army Custis, AH6P—Alcha and hafa adai to
all of the Pacific. I you are a ropeater aparatar and haven't
raturnacl the technical data Iorm yet to KHENP, pleasa do g0
P. Several new rapeatars in the works, bioth VHF and
!.IHF Tuna the bands some time, there's a lot of new stuff
an. The EARC avanmgb nat op City Hall is daing greatl
Decambarsaw Qrces, 7 Tnx 1o NAESX for the s!au
®HBH-1 on air from Pukalan 05, Decamber u
included NHEHD from 'iech 10 Gen KHBIWE from Gen to
Adv, and WHEBLF fram Novice to Tech. Congrats to all. Very
sad tu report KHETH now Silent key. We will miss Ed Traffig;
. KHEH 27, N4ESX 14, WX4J 7, AHEP
SACFIAMENTO VALLEY &M, Bob Walsan Wl EW—sT
ABWIZ BGL:NBIG, ACC & TG WEREF, SEC: KJ8R. DEG
North 8KJ. DEC Slerra: KAG GHI SECTION NET: First
Sunday each month, B FM, on 146.085, iy IE%;tLIp YubaiSunar
rapeater WDBAXM/R. Nat Cantrol—Wbl
tinued from last momh I am sure all of you are amucus m
rear whether the Gth District ran out of 2 » 1 calls befare
Bobby (farmarly KBF‘HKG{%{MN Wauld yeu Balieve WZEY?
The next to the tast onel Geood lyck to Jos Traiber, WUBJ,
the new Pras. of the River G CS. They new officers,
& hew meating place and a new meeting night. Fonunately
they stifl have the same fine team that has done guch & %0:1
h wnh Ilcense classas and exams, Make note ot a new D
gy qurdlnator (.fhris Weng, NBJGC.
thanks to Lhe olden Empire for hosting the mid: wimer
Section meeting in Chico, Thanks alse to &TM Al Bisgler,
WABWIZ, for amranging it The Directors will be informed
the primary concern of those at the meating was proposed
Museurn and Archivey at ieadquarters and that there was total
opposition. A travelling display was much preferrad. The
rapons of my resignation as SM ara graat g{ exa %ratad-[
have SUC h lans Traffic: N6 CV
KB!-.»HF 27‘0 Y 267, WAGLU WDGBZO
NELAM 4 IBGW 32, WBSSRO 14. I-rom STM WABW,
Alter mikm to our Air Ferce MARS statians, [ am sug_gl;esung
that all tratfic handlars put a filin tlme as wall as the date
Gn their messagas. Much ot our Hawail traff: goes thraugh
the MARS stations, and they don't like 1o handle'it when thele
is no filing time. Let's help them comply with thelr directives,
Your cooperaticn will be appreciated, 73, WABWJZ,

SAN FRANCISCO: SM, Bob Smith, NABT—CARL, KKiA,
could top the PSHR list in Dlac with a total of 371, 8 traic total
of 1208 total and & BPL cards for 1986, It vou are interasted
in traffic handling contact him via Packet 67 CW far informa.
tion about thig interasting facet of Amateur Hadio, WBOLOZ
is wrmng an Interegting column in the SFRC newslatter about
The mtarmod problem on Mt, Pratt seems to bs
Iomted remedies in the works, thx to WEBMYF es WEVEY,
the airways dateclrues for FWRA. Gaorge, KS6W, Is the Hami
of the Yaar for GCRA, Was therg & lump in Doug: WWBD
threat when he prasented the FD Plague to SCHA for ‘aut-
¢ontesting’ the "AEXDA Contest Manhlne"? Tha Amarican
Bed Cross commanded Amateur Radio Packet cparation in
the [atest issue of QUAKE by saying it was the ONLY MODE




SAVE on these AES/KENWOOD Specials!

TW-4000A 25W 2m/440 FM dual band xcvr
Call for Sale Price

TU-4C Programmable Encoder
$100 with TW-4000A Purchase.

R-11 Recewet
Portable, 11 bands: AM, FM broadcast + 13, 16, 19 22,
25, 31,41, and 45M SW bands. No BFD. Bandspread
tuning, meter 3 ?peaker rPcord/phone jacks, whip
and fernite anternas, 7% "w=d%"h = 14°d, requires 4
AR’ cells. Soft case and earphone; shown with optional
HS-7 micro-headohones ($21%) .. Closeout 56995

Order Toll Free: 1-800-558-0411

TH-Series M Handheld
CLOSEOQUTS

TH-21AT ® 2-meters
% TH-31AT @ 220 MHz
+ TH-41AT » 440 MHz
Your Ghoice!
$19995,,

*includes FREE Extra
PB-21 Battery Pack

+ SAVE $25
on TU-6 Tone Board!

Now only $455 when
purchased with

TH-3IAT or TH-41AT

Due to changing prices and limited guantities, all
listings an this page are subject to change without

notice. Please check with salesperson when ordering.

TM-411A UHF Mobile
CLOSEOUT

Gomgpact 70-cm FM Mobila. Covers 438-450 MHz, 2575
Watts output. Digital code squelch (DCS), dual digital
VFY's built-in, five memories with battery back-up,
priority watch, memory scan and programmable band
scait. LCD frequency display and S/RF meter, tiltable
front panel. Separate external speaker and 16-key
Autapatch UP/DOWN Mlcrophone 14%"h = 5" w =

7%°d, 2.8 ths. SAVE $150 ... Closeout $2999%8

TR-3600A 440 MHz FM HT
Cali for Sale Price*
*Extra PB-26 Battery FREE with Purchase.

HELP WANTED e Full or pari-time
experienced Service Technician for our Las
Vegas Branch Store. Some sales work. Good
benefits. Will consider helping with moving
expenses. Prefer non-smoker.

Please send your resume and picture to:

AES<® Box 16729, Milwaukee, Wi 53216

In Wisconsin {outside Milwaukee Metrc Area)

1-800-242-5195

AMATEUR ELECTRONIG SUPPLY .:

4828 W. Fond du Lac Avenue; Milwaukee, W1 53216 - Phone (414) 442-4200
AES BRANCH STORES

WICKLIFFE, Ohio 43092
i 28940 Euclid Avenue

Phone (216) 585-7388
Ohio WATS 1-800-362-0290

Qutside
Dhia

ORLANDO. Fla. 32803
621 Commonwealth Ave.
Phone (305) 894-3238
Fla. WATS 1-800-432.9424

1-800-321-3594 e 1.800-327-1917

1898 Drew Street
Phone (B13) 461-4267
No In-Staie WATS

No Nationwide WATS  {uoid®

Nevada

Please use WATS line for Ordering and Price Checks. For
other Info and Service Dept., please use our Regular lines.

Contact AES®

your

for all of
KENWOOD

% Low Prices % Large Stocks % Fast Service
% Top Trades % Toll Free Ordering line
* AES® Ships Coast to Coast

HOURS: Mon. thru Fri. 9-5:30; Sat 9-3

( USE
YOUR
M
N “%’@ CREDIT
= CARD

Note: Our TOLL FREE Ordering fine 1-800-338- 0411
is answered until 8 pm CST Monday thru Thursday.

Associate Store

GLEARWATER, Fla. 33575 1LAS VEGAS, Nev. 89106 GHIGAGO, lllinois 60630

1072 N. Rancho Drive

Phone (702) 647-3114
No In-State WATS

1-200-634-6227 15 min. from O'Harel

ERICKSON COMMUNICATIDNS
5456 N. Milwaukee Avenue
Phone {312) 631-5181

Clip out this handy Coupon and Mail Today!
rTO AMATEUR ELECTRONIC SUPPLY®
4828 W. Fond du Lac Avenue
Milwaukee, Wl 53216

| am interested in the following new KENWOOD Equipment:

needs!

| have the following to TRADE (What's your DEAL?)

VISA

=
k)
3
o

fush me yaur quote - f understand that | am under no obligation,

City/State

Zip

139
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e < -

s Totally silent .
* Compatible with linear amplitier ,

* Designed and manutactured in U.S. A

. with phono plugs. (Not supplied}.
: * | Year warranty.

R LR TGRS D80
CONTACT: DR..J.H. SHELLER
. GRQVEPQRT, OHIO

(614) 836-3929 IN U5,

NOW FULL BREAK-IN
WITH ANY AMPLIFIER

iIF YOU OWN ONE OF THE NEW FULL BREAK-IN

QSK TRANSCEIVERS
YOU NEED A QSK 1500

FEATURES: it

» Gapable ot 100 WPM keying

~ oF & Ulira high sperd PIN dicde switching.
* Rated 1500 watts output CW @ 40 WPM into 50 OHM load.

* No morﬂhcatlons needed to either your transcelver or amplifier.

. No clicking relays.

Even Homebrew,

» Installs in minutes with only 2 additional coax cables (R(G8) and 2 additional shielded leads

* Fuily automatic bandswitching fram 1.8 to 30 MHZ,

* Parmits high power AMTOR with your amptifier.
* Includes a custom built centinuous duty power supply,

AVAILABLE FROM EITHER DEO or UAR

® s299

PLUS $7 00 SHIPPING

UNIVERSAL AMATEUR RADIO, INC.
CONTAGT: RALPH RICKETT
1280 Aida Drive
Reynoldshurg, Chic 43068
PHONE: {614) 866-4267

-**--‘*’--‘_----

MULTI-BAND SLOPERS

ALSOI DIPOLES & LIMITEQ-SPACE ANTENNAS
Gutstanding periormance of WIINN salorinas 1 well knownl  Mow en
loy rulilbang BIG-SIGNAL reports] Automallc banaswitching » Vory
ow SWK *Goax fand » Akw power » mwct F Y ASEEMBLED
!o your spaciilad eomnnmquemvoachhand Efiy 10 Th¥Tall & Veiey
A 1 Camptets insiruetinng : Your personal cho:k Breg e
gu |rl ng... § 4lpp¢

0 - 343

AD e |-

-

- 80,40M . . .
- ND-TBAP DTPOLE 15!), BgM‘!DM 113" lenu S ‘f'l -+
BAND SPM:! SAVERDIPD!.E 160|h=uInM" $ Bsppd
Raquiros wide-range tuner1£0, 40, 29,  15Mwlitiout Iunng
Tor compieie doiails of e kI3 OUIST UKL A

WOINN ANTENNAS iF
BOX 393 Mk PROSPECT, IL auose

Dean LeMon, KRV sure is! Dean
got active in Amateur Radio when he
was 16 years old and earned his Extra
(Class license in less than four years!

“It's a fascinating hobby and a great
way to meet all kinds of new people
from all over the world.”

Dean has cerchral palsy and got
started in Amateur Radio with help
from the Courage HANDI-HAM Sys-
tem. The HANDI-HAM System is an
international organization of able-
hodied and disabled hams who help
people with physical disabilities ex-

WRIGHTAPES: (Since 1976) Unconditionally guaran-
teed Morse Code Practice on 60 min, ¢assetta tapes.
Beginners Z-tape et 5 WPM §7.90, Alse 3, 4, 5,68, 10,
F11, 12-14, 14, 1620, 22, 24-28 WPM, Specify Plain
Language or Code Groups. Also plain lang, only
30-35, 35-40, 4560, FCC type tests: 54, 11.12, 11.17,
1314, 20-24. Cail signs: 12.15, 20-24, Nos.: 522, 13-18,
1824 Check, MIC, Visa $3.95 ea, PPD 15t class USA,
Can. Printed texts add $.50 per tape. Call anytime.
’:_:, instant Service
@6@\ PH: 517.4949794  WRIGHTAPES

&:,%
235 E. JJackson %1 « Lansing, M1 48906

pand their world through Amateur

Radio. The System matches students

with one-to-one helpers, provides in-
struction material and support; and

loans radio equipmeni.

[sn’t it time you got radicACTIVE

with the Courage HANDI-HAM

System?
Call or write the Courage
HANDI-HAM System
WHZSW at Courage Center,
3915 Golden Valley Road,
Golden Valley, Minnesota
35422, phone (612) 588-0811.

of communications that EVERY CHAPTER shauld rel
during emergencias, here is your chance PACKETEE
Snneima and Lake Counties wera activa in the CDE-VIP pro-
grams with airbome ATV in 1886, and ars warking on an
expanded version for fire contral in 1987, KBMY published an
|merast|ng view on NOVICE ENHANCMENT, a little cornman
fsansa and alot of peer prassure. Bast of New Yaars Greelings
or 1

SAN JOAQUIN VALLEY: SM, Charles McCunnaii WGDPD—-
SEC: WCELl, STM: NBAWH, TC: WABEXV, ACC: WED
Asst.5M's; WETRP and K6YK. 1987 mﬁoem of the é-mckmn-
Deita ARC are Pres KAG.ILS, VP WBESUP, 5IT WABWRP,
Fhe club meets tn Stocktan, 1987 officars of the Kings ARC
a%re Pras N6DTX, VP WBBEVFZ, Sar: N6NZK, Treas KEGFUJA,
he club meels the Srd T ursdav at the Kings Dist.
rounds. 1987 officars of the Siera ARC sre Pres
QYR, 1st VP KGELR, 2nd VP WGEVK, Sec WAGKZY,
T reas NGEVP, The club meets the 2nd Monda in Flld%v
vintments: ORS; NBMCY, ATC: W, BOVL
LENT KEY. KIEMN is Extra. NGE CH is Advancsd.
K GNTO is Tech. KAGGNK ig NGELSW. N6DZA and AFBY are
I:packet KBAYA has a T5 94, WeFAH has SBDXCC,
BEHA has an IC R?000. The Frasne Hamtest is May 1-3,
193? at the Alrport Holiday Inn in Fresno. Far tnformation writa
te Fresne Hamiest, P.O. Box 7&3, Frasno, CA 93712-0733,
SANTA CLARA VALLEY: SM Glenn I’homas WBeW. SEC:
WABQCV, TC: WAGPWW, STM O WEGNLA, ASM:
NBJQJ & NSBS. ACC: WEMKM. BM (vacam) 00(. {vacant)
©On March 25 and 28, 1987, we will ba hosting the Emargen-
cy Basponse Instituta, which will ba opan 1o all parsons
amateur or net, who are interested in tha ARES/RACES a
twl‘%v, The to SICS to_be _covered include ARES, y
SKYWAHRN, ViP, NTS, packet, and ATV among ather
things, The ‘costis $5, which covers iunch and tha room, and
shioliid be sant ko Dave Laston N8.JC4J, Note that reservations
are re uired and will NOT be taken at the door. . . & note to
pointers, piease send a.report 10 to gour DEC, STM [a]a;
wi at least avary few months, W] wa £an know whai
you are doing with your appomamemt and be able to supp!
whataver help we can. When we don’t hear fram you, wa can'
even Lell if you are active or not! Pleasa?. . .Cin Decembar
17th, Gilroy AHES and tha Gavilan Amataur Hadio Giub com-
bined to suPpiy ATV to the Browneil Fundamental School in
Giilray. Kevin Levonius, NJGL, who was ona of onl a cou le
of stations to make contact with Tony I:n land, Wi
ing the Challenger Ham in Spaca project, was asked to Emd
& way to supply & picturs of Brownell chocl 's Christmas pro-
ram 1o the elderly and shut-in at the Driftwoad Convalescant

Fai
W

osputal n Gilkay. Students at By ell have staried an “Ago
a ran%parent program arid the 2% program was an-
titled *'Christmas Around the World" M’evm racruited mem-

bers of the Gilroy ARES/RACES team as well as individuals
of the Gavitfan Amateur Radlo Club to put ATV to the task,

anks for a job well don Don’t forget the Sachon
Mana ars Nat an Tuesdays at oPM Iocal on K&FB (145.45-),
WBEADZ (146,115 +), and NSITW (440.090). This is a ¢ nod

place to publicize your club activitles and al$o to faarn about
what is é;oms on slsewhars in the saction, PSHA: WENJR,
eﬂzﬁs KEAYB Traﬂlc. [BBL‘;I WEYEV 505,
KAG RI'42, NeJLJ 40,
KBSIWG 28 "KBYKG 2. (Nuv) WABHAD 1.

ROANOKE DIVISION:
NOH‘I'H GAHOLINA SM Fiaa F.\mrha K43WN—$FG.
STM: K4NLI AIWW. ACC: WCAT, PIO

B X
WM—OBH TG KAITL., ShL ICE4ML Headling news this month
is the Division Convention/Hamiest at Charlotte Mar, 21/22,
NTS/ARES mesting, Dit/V-Dir. mesting, exama, and much
mare, Seg you thare, This is December naws and Sechnn i
to be congratulaied for an outstancding job—WELI C)NE—
ublic service of handling hcliday trafiic, New reco set.
OP made BPL Naw

, ABDY 4NLK. C. WB4T A
g?—‘?B C‘II'ISei Ia?e Fltch and hu deputv('%a? h Haller N4BH,

Hﬁe they WIll kaep aye opan for Amateur Sadio, WhBaHRR,
advises PETN now on 145.43 RAptr. at 2000 EST, WI" be
a public sarwca orientad nat. Naw officers of HARS: P
WASNEW. VP: KBIMD ot WBAUSX, Troy: N4IQA. at
ARS Pras; KF'AMZ. VP WB4PCS. Sect: WOAG.
Tres: KAAFRS. at Shelby ARG Pres: KBAEQO. VF: NAGOO
2nd VP: KBALTZ, Sect WCAT. Tres: NAMRZ. Brightleat ARG
presanted their officers with a plaqua and ARRL pin. This year
remgmze the hard workin L(g amaleurs iy ﬁur club. Congratls
ER Crew: K| L Infonnanon neat
meeis Thurs. § PMcn Ilnked repeajars Greon Mtn, Asheboro
Raleigh, Greenville, Trenten. If you have someihin%hat muid
ba of interast to every ham in section and would lika to share,
please contact SMfora schadu]e Fleld Day is just 3 months
away su make your plans N agtizipate. Leanue
Planning Meating—1.PM-—May 16!1 7 &t Roanoke, VA, M:

fans now to attend, Saction would like to RECOG NIZE and
ALUTE the OFFICIAL OBSERVERS this mpnath. K4RE,
WDODGL, KFSDS, . NQAT, AAITW, K4RP. DO

ou have some packet racket or BBS? Advise BM of activi-
185 Wur area. [raitic: KA4TLO 625, ABQY 601, K4NLK 583,
K4I 508, AK1E 343, WB4HAA 330, AA4Mt5 227 N,J4L
HE E 272, WBAN 166, KAJEYF 178 WD4HTE 15
KB4V 113, KI4YV 96, N4N"I‘O 88, WB4W A
2, wmmmn‘ra W4 N?5 ABLTE 72, KASWN 70, K4JHE
82, K 5 k 48, WB4CYN 42, K4DDY 41, KUW
1. NAM HEd 3. poa A’ 20, WAINEW 25,
N4LUQ 24 N4NOY 23, WD4AMQ 21, WD4FQK 18, N4UE
KEANWY 10. KIOXA 7. NVAF
J 1. (Nov.) KU4W 14. Total SAR'
. Total Traftic: 5,198, NJ4L advisas that he had
risimas vacation, That's the Lite. Elet he worked
some CW DXl

OUTH CARCLINA: 5M, Jimmy Walker, WD4HLZ— # very
h:gh nority o '1‘ ivg for 1987 in South Carolina 18 lo ansura
that mamur adio is always seen as belng in the public
nterest. Read the aditorial in January Q5T Go éz roots
publiz information and public refations do A great deal to help
us by providing visibility for Amateur Radio. Mesaage boaths
a! majls solicitation of traffic from lacal service clubs, regular

ant dissemination ot Info about amateur activities
through he local media as well as community activities, school
programs, presentation to service clubs and ccmmunll:y
organizations, exfibils and demonstrations are essantial, Your
club, nat or group should have 4 PIA hard at work invalving
otir members in thm effart. Our Sectlon P10, KJ4DT, is abla
0 assist your PIA to hava 2 first rale E‘ub!xc awareness
a{ ram. Contact Charles tor help. Jrai
ol 320, K4ZN 243 W4FMZ 167, KA4LRM 90 KB4SZA

82, KA4YEA 14, WB4UDK
VIRGINIA 5M, Claude Felg Wv WSATQ—STM KE4WT, SEC:
NAEXD, AGC: NT4S BM: AR4L). TC: WBAMAE,
A listing of ser:tlon NTS nets can ba found in Bec. 1986 QST,
The Mall staticns WA4TGF and KA4UFI report great siiccess
with a lot ot interest shown by visitors. W4TGF used HF phone
and CW plug VHF Packet to send over 800 mgge. Civar 50
mambers of the V’:rginla Beach Club assisied in the opora-
tian, and they report many praspective members ter their
Movice Class starfing in Jantary was cbtained by the exhibit.
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FA(IcoM] KENWOOD YAESU
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== ol e, 100 TS-440S/AT ' ¥
1C-73 HF Equipment Lis FT 757GX
HF Equipment TS-040SAT Gen.Cvg Xovr  $2245.85 HF Equipment List
1735 Gen. Cvg Xovr X TS-940S Gen. Cvg Xevr 2049.95 FT-GNE Gen. Cvg Xevr $2859.00
IC-745 Gen. Cvg Xovr \ TS-930S/AT Gen. Cvg Xcvr  1840.95 FT.767 GX Gen. Gvg Xovr 995.00
IC-751A Gen. Cvg. Xevr . TS-8308 Xcvr 1009.85 ‘ mz :rfa“d New 1885.00
Recasivers T8-530SP Xevr 839.95 Bl FRG-8300 150kHz-30 MHz 509.95.
IC-R700Q 25-1300 + MHz Revr  1099.00 TS-4308 Gen, Gvg Xevr 810.95 FRG-9600 60-905 MHz 679.95
1C-R71A 100 kHz-30 MHz Revr 849,00 TS-440S/AT Gen. Cvg Xevr 1199.95 VHF
VHF ;suios Gen, Cvg Xovr 1049.95 Fl‘-zggFlH Il;'m l\o:job;le 45;; 433.95
scaivors FT-290R All Moda Portable 579.95
(27111 All Mad base 100w 108900 ails Jlf F-3000 NEW 890,95 FT23 AT MiniHT 29995
IC-27A FM Mobile 25w 429.00 . %%003 ‘?O;”ZG%M:; " E;;g-: li]‘:‘-lz:osm-l FMHandheld 5w 350.95
; 70 All Mode Quad 6 X
1G-27H FM Mobile 45w 459.00 VHF FT-770RH FM Mobile 25w 479.95
IC-28A FM Mobile 26w 420.00 TS-711A All Mode Base 25w 899,95 FT-73 RITT Mini HT 314,95
commiesy o cus B ehei o cuifl e e
oblla A B Vv LI uplex
i s ruonnneisy e cus QUL oo
IC-02AT FM HT 399.00 : HF/726 Module for 10, 12,15M 269,95
|C-u2AT Micro HT 32900 TM-2530A FM Mob!le 25w 42065 B 430/726 430-440 MHZ 320.95
N e
IC-471A All Mode Base 25w 979.00 X ooteriw HF-726 10-15-20M 289.95
TH21.BT FM, HT 259.95 SU-728 Sate Duplex 129.95
1C-471H All Mode Base 75w 1339.00 TH-205 AT, NEW 2m HT 259.95 FT-690R 6m, All Mods, Portable 569.95
IC-47A FM Mobile 25w 549.00 TH-Z154, Zm HT. HAS iT ALL 24995 Dual Bander
IC-48A FM Mobile 25W 459,00 TR-2600A FM, HT 360.05 FT-2700RH FM 2mi70 cm 26w £89.95
IC-4AT EM HT 339.00 UHF FT-?:LFIZ 270 em HT 479.95
IC-O4AT FM HT 449.00 TS-811A All Mode Base 25w 1049.95
IC-3200A FM 2mi70cm 26w 599.00 TM401B FM Mobile 25w 39995 P30 New HT TBA
pesiers
220 MHZ TM-411A FM Mobile 25w 449.95 FYR-2410 2m Repeaters 1249.95
IG-37A FM Mobile 25w 499.00 TH-41BT FM, HT 269.95 FTR-5410 70cm Repeaters  1289.85 Call$
IC-3ATFM HT 339.00 TR-3600 FM HT 369.95 J sesssaemem | OSING QUT SALE "—

Repeaters 220 MHZ H . .
I APAO10 440 MHz 1220.00 TMOS30A FM 220 MHz 25w 440.95 KENWOOD TR 26004 wIPB-26 $269.95

1479.00 - TH-31BT FM, 220 MHz HT 269.95 — SPECIAL SALE —
i TL-922A MF Amp 1499.95 . ET-T57GX_GALL LIS!

ENCOMMOTEOMIRAGE ® AMERITRONGO®

BIRD® AMP. SUPPLY® KANTRONICS @

AEAGASTRONG®

SAMATEUR ® TWO WAY & MARINE

®CELLULAR MOBILE PHONE ® SCANNER

*Free U.P.S. Cash Order xSE HABLA ESPANOL
{Most ltems, Most Places)

3919 Sepulveda Bilvd.
Culver City, CA 90230

AMATEUR TELEVISION G B aINICS

wBeyss ARCADIA CA G106  wenpg

WHAT IS REQUIRED: Ii's EASY! Just connect
HAMS SHOULD BE SEEN your TV set, 70 CM antenna and coax to the TVG-4G and

AS WELL AS HEARD! get ready to watch live action coler video and sound.
ATV APPLICATIONS: See the shack, home video

TVC-4G - § iapes, computer video, Space Shuitle, weather radar and

Now Onl ¥ other public sarvice events. Many areas hava ATV
. ¥ ? o Repeaters; see ARRL Repeater Directory & 1986

$99 ‘*delivered. i Sl Handbook chapters 20 and 7.

CALL (818) 447-4565 or write for our catalog. Give

70 CM ATV DOWNCONVERTER your amateur call if also interested in our transmitting

FEATURES: Contains sensitive GaAsfet preamp & equipment. We have all your ATV needs: antennas, coax,

mixer - Tunes 420-450 MHZ down to ch. 2, 3, or 4. 120 Vac downconverters, transmitters, etc., 70, 33, & 23 CM.

or 12vde, Cabinet 4x2.5x7". TVC-2G tested board $59. *Includes UPS surface shipping in cont. USA
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Your one sourca fo.r

LD WIDE AMATEUR RADIO SINCE 1950

ﬁg;;ﬁ* Electronlcs COI'P. 7. For the bast buys In tawn call

212:925-7000
Los Preclos Mas Bajos an

all Radio Equipment!

/

F} \hﬂn.l 1M.=‘HrnliEL‘Aﬂﬂl TR

Antannas [N STOCK

L Soldering
i Station,

4% Watts, * $88
MICROLOG-ARY 1, Alr Disk,
SWL, Morse Coach

¥ANTRONICS

LITU, KAM, UTU-XT.
KPC A4UG KPCl
EIMAC

AEA 148 MHz

AEA 220 MHz
AEA 440 MHz Elements
ANTENNAS In Stock

".Maﬂ:h tnto BIQ SPRING

R-I000. 127 1A, ATSAM, 3200A, 4TEAH, F15,
SAVINGS at BARRY'S* 3
S voual WE C £ _MWaxnastar, MY—March Bl
e WinEZsld
KENWOOD Antennas EI-TA7AX, FT580, FT- 157c.x FRG.8600
om 7 72k, FRO-RE00, ¥T-20 110RH, FT-2NGRH ! -
e 1COM Lara Mnbile /T 5”““7;4‘1570%
e Fr- ‘e‘ﬂﬁ? i’ﬂ m‘ij-l‘-”r w’n‘[ﬂr“:ﬂ::gm iseol Ihis device anfraquenclas Balow
Moal st Teosu PIG XL FIC 1142 F2YEMER 15 illegal unless & sepaiate
e TN IGEIS:;T (COMICMX ] W00 canteod fnk W orowded. :
Kl PRNUATEPATON H,

PSAUSAT, RB00T, B 2060, rs»sqoun TM-2018, o B Cuiprex BOOD & slock

FLUKE 77 Multimeter
5L TEDHDVE: 0 DighalVooe Keee MKE 77 Multimeter
COMPU-FIRE EXTIHGUISHERS
5 Afince
YaComiMirage/Dalwa
Tokyn Hy-PowerrTE SYSTEMS TP/ ifers
Amnpliflars & SANTEC 3
f /50 HT Gain AMERITRON AMPLIFIER AUTHORIZED DEALER Szp 3 Kilowatt Turar

Nueva York, . .

KITTY SAYS: WE ARE NOW OPEN 7DAYS A WEEK.
Saturday & Sunday 13105 P.M.
Monday-Friday 9 10 6:36 PM Thurs. to 8 PM
Coma 1o Barry's far the best buys in fown.
ONV Sataty

helts-In siock, n[ICOMi
WATIA 751h, 785, 28AM. J8A S8A Micro2,

Buctwick ANT, Products

Yaesu FTR.2410, Wilson ~ ST-40T
1COM IC-RP 3010 (440 MHz) ﬁTj"?’”P
ICOM IC-RP 1210 {1.2 GHzy T

Gomputer Intarfaces -
stocked: ETQ
MEJ-1224, AEA CP-1,

DR.DX, PK-I.? PK-64A,
PE &4, I QSO PK-232, ALPHA AMPL IF'IEHS
PM-1

e
Ten-Tec Tuner 2294
Kadals

13, 9898, & 9310
Camplete Butiernut Antenna SANGEAN Partabls Shortwave Radios

Inventory In Siock!
DIGITAL FREGUVENCY COUNTERS
Trionya, Model TR-1000, 0-600 MHz
AMP SUPPLY STOCKED

1 angrange Wireiess
ialephone lor wxoort in glgck

HEIL
EQUIPMENT
IN STOCK

ASTRON PO JWEF,FII' gﬁfmsﬁ New TEN.TEC D st

Saxton Wire & Gable <-orsal [l PARAGON, Contury 22, 2510 AX.325

MAIL ALL ORDERS TO BARRY ELECTRONICS CORP., 512 BRCADWAY, NEW YORK CITY, NY 10012

“Aqui Se Habla Espanol®

Bus: Broadway 46 to Spring 51,
Path—Gth St6th Ave. Station.

1g LANGEST STOLKING HAM DEALER
New York City’s cope ire erain Lab on PREMISES R Rl N R T

" \Alpha), Eimac, Encemm, HeilSound, Henry, Hustiar [Nowtsanics!, Hi
BARRY INTERNATIONAL TELEX 127670 | fommeral bauodent gan ;ﬁuwu Kinvorece Larse va%a !B:E";’é: 2k JF W menn'gg;
LS, 1a0e, i + J
MERCHANDISE TAKEN ON CONSIGNMENT g, Sanders Wi | Eroducts, Mbegs, Nowteaies, byo Viang, e, Y Froduss, Rechd
FOR TOF PRICES : S | D, s TUBES, Bl e, W, o e tné
M -EIdaY DM ta BI0F M Thurday lo AP M Iyl o. | Sommi o5, Voo, roplan, G
s:!g?;:u ;' !’:J:!:H:Iﬁ k; ms PR gn:l::: ::ﬂ:‘ng] :m p‘,‘";g]:;. D;,LET,:: N I?m‘t!i?n Phelpe Dadge, Fanon intercoms.” Scannars, Crysials, Radio
AUTHORIZED DISTS MCKAY DYMEK FOR | hater. repeaters. . catans
SHORTWAVE ANTENNAS & RECEIVERS, WE NOW BTOCK CONMERCIAL COMMUNICATIONS SYSTEMS
IRTILEX-*Spriag St. Station”’ HAM DEALER INQUIRES INVITED PHONEIN YOURORDER & BE REIMBURSED
Scbways: BMIL“Prince St Statlan® AL RADIOS & sorviced en premises. AL
M "
IND-F™ Teain-Bwy. Station Amateur Hadio Courses Given On Our Premisas, Call SALES

Astroz,
BEK, a«.w Bmcmr &ird, Burarnut, GOE, CES, ml[ma(:amnum::;ﬂm-
octars, Lipvarcrafl, Cushetalt, Delwa, Dantron, D‘\mmu. rake‘

Export Orders Shipped Immediately. TELEX 12.7870 4 FINAL

s

Ifﬁprové Your DX Achievementis on All Bands

See imes of sunnse & sunsat propagation peaks nstantly tor any {TH in the world
Knaw when to look for the X you need: Long path and Gray Line possibibhiss seen af a glance.
Shde to show (Great Circle Beanings, §3 with arder. Specify your lattude.

};rlca. 319.95h|n u g=, Canada, Mexico. The DX EDGE "Tamputenzed varsion
23.95 elsewhere, by air.
Flaase make check or MO, in LS tunds  £:0. Box 834, Madison Square Stn. 1";3";2:‘11‘:’::4

pavable to the UX Edge and mal to. New York, N.Y. 10159 | . $34.95

The DX EDGE The Hotiest DX A[d Since Sunspots\

Plastic slide rule format—Easy 10 use—Large size

A product of Xantek, inc. ®Xantek. Inc. 1986
Commodore 64 and.Commadore 128 are trademarks ot An infarmation fiyer 5
e _J

Gormmodore Electronics Ltd, availlable free of charge

The Woodbridge Wiraless application for appolntmant as a
Bpacial Service Club has been approved l;:y ec%
ead uarters, st thay now join tha elne group of VA_ g
clubs, With deep regret, | report W4NLC as & Silent Key. B|II
was an active rember 'of the Roanoke Club and an ardent

and 877 sins anralled as ARES members, W4UMG has bean
natned as the Virginia Baach Amateur Radio Club’s Ham of
the Year, NAGHI has baen nlmod an OES, Congrals to
“Robbie™ as tha reclplent e Roanoke Division Service
Award, WB4S! ed & Public Service Common-
dation for hls autslanding effort in Emergency Servica com-
munications. Sorry to report W4KX will be leaving the section
and moving to Suuihern F‘Ines NC. Jahn was first licensad
in 1928 as 3KU and served as Va, SCM batwoan 1954-1960,
Gud logk, John. En]oy the NC sunghine. VE exam schodules:
Mar, ?~Chasase ke, Cantact AASMB; Mar, 7- Roanoke, cop-
Mar, 14—Stor[|ng Park R,
cantact Mike Waber: Mar, 21-Hichmofd, contact WU4G!
Apr. d-Willtamsburg, contact WJ4X. The chhmnnd VE mug
ve B sessians in 186 with 120 taking tests ard 84 (70%
. Dacember was a "BANG-UP traffic menth with one
nfthahl hasttrarrctmalsaver.w had 44 sins raporting with
totel frafllc count 01 N4GHI N4EXQ, WATGF,
KBdWT K4DOR, K4MTX, WB4 , RAGAT and W3ATG
made BPL. Itwas good 1o sea 30 MANY NEWCOMOrs: pmicipax—
ing in secﬂon, region and area traffic nets. By this ime many
ot you have had your second baptism of dire by handllng the
Yalantine daluga A reminder 1o all Afliliated Clubs the
Challange 80 pm?qram lastuu in progress $0 you can get o re-
bate ot new AR mbarshi d thru 4\6001' club.
Traffie; N4GHI 17ae, N4EXQ 1:!.5)s 85 ALTGE 12
V\? 0, K4DO| AMTX 718, WB4APNY 591, AAAAT 650
m WALCCK 344, 'AAGL 342, KA4LFI 300,
KBENGO 285, WOAETY, 550" LAJeT 217, w::mcw 1
KIBR 184, N4KSO 172, WB4EDB 171, WDAMIS 165, K4B
164, WEAZNB 145, WB4KSE 103, NW4Q % KdJM 59,
\fWK il Wa.LE 75 aazTH 57 R4S 54, N4 53,

WATZC 52, K4AXF 48,
K4GH 12, KaMLC 11, wmms Kh4Pws Kaﬁzns N4FN‘I‘
8, WAYE 7, N3AC &, WBIAN

WEST VIHGINIA: SM, Karl S Tho o KBKT—SEC
KIOEW, STM: KDEG, S A&

officers for KARG, WBZH ras, WAB]WZV ren

e, KASTY I:rss ewO aara Kl
KAOEW, KABWNO K, NEGJO, Pl WodLDY ang
KaUGY ‘made PSHR far 12 "straight tnanths. WBSLDY and
KABWNC made BPL for Dec. Tnx to KABTIK for taking over

WVNN while WDBLDY is awi Y

NET FREQ TIME QN OTC SESS NM
386: 192 31 WR

WVMD 7235 11 45 eaa w7 A WBFZP

WVN 358? 740 @/ 163 KIZEQ

WVYMN 516 1 m 61 31 KABTIK

Hlllbllly 14290 Noon 3 1 4

WBYP
Traffici KASWNO 553,WDBLDY585 KEB 2%

KETPE 214, WEIWX 209, WEYP 137, KASD |- 108, K

B4, KBUGHY 68, K&OEW 1, WDBOHC 43, KBKT 24, WASY!

2%, NSel 13, NCaG 1

ROCKY MOUNTAIN DIVISION:

LORADO' SM Bill Shetfiald, KORI—ASM: KABMDA. &
BAEGH. SIM: NeD ZA ACC ACC: WBBDUY, Pio: NEEOE 5%
WDDGQ TG MCOF. BM: KABGZW, QOC: KCEUD, My o
to WBACH who has retired as the OOG and from 31 gJ
aNCE onthe Golo:adoWsa.thar Net. The new OOC is KEBUD;
he is Inoking fer a few%od man & worman as tho Army says
te become tor tha Iorado Sacr.lun Let hitn know if ydu
are Interested. We also would like to axﬁ:es our mpre g
tion to WOLAE who has retired ag NM for the HNN, a
than 15 years. The now NM is NBENY. A reminder that
innmg the first of the year, thare was an incraass in VE
tast feas to $4.35. A sure slgn of sgring: the first swng“;gsi
of the year will ba held on March 28th, the annual ARA -
rest at the Natlonal Giuard Ammory in "Aurorg, Colorado, This
%oud Swap 50 plan to Aftend. Eurther mio; ARA
ox 31043, Aurora, OO B0D41. This maonths name
dmlsersour NMsforotﬁg&ana]&NTSnet& COL: WADRY!|
(:\A} KBHZMCWXN W, HNN: NBENY, NGTN: NBGB
SCTH: NBHMX. 73, K NETS CoiQNIQQ%sE m
qa F 934, 31 sass, CWXN: QNI 2047,
T GNE 3750 a1 sess. LA GRlL S018 qare S
lnf QNF 1375 31'sass. cm QNI 287, QTG 208, ONF 585,
L sess. cf 7, JIC 215 "N 488, 31 5958,
NPEQH 20 W JZ 1 .KJ\1TXX9 AN
saa wuzasr 514, m}ﬁxxas NDHMXRsﬁ WEAREV T 150,
KABNLE 129, NBHSR 82 NaDZA T3

NEW MEXICD SM, Joa 1. Knight W5PDY—-ASM. IGSBIS.
SEC: KEYES, DEC: WDSHER, STM: ND: 3T, NMs: WASUNO
aLL W QNR TC: WBGY, ACC: KASBEM, Scuthwest Net
(l WN) meets daily on 3583/7083 at 0230 UTG and handied
98 msgs with 22 stahons in, Naw Maexico Roadrunner Nat
meets daily on 3839 at 0100 UTC and handled 71 msgs with
1219 stations in. New Maxico Breakfast Club meeis daily an
3939 and handled 143 msgs with 1047 checking, Yucce 2-mtr
Net 7318 handled 11 msgs with 490 checkings, Caravan Club
2-mitr Net 66/06 handled 0 msgs with 622 checkins, Info Net
13173 with 102 checkins, KAALJ, Tom H. Mctullah from Be-
len, NM is the FIRET HAM that we knnw of that has had a
HEART TRANSPLANT for a NEW YEARS gift and he is mak-
m a wohderful racavery, Also, BANTA USB was acciden-
ally shot and wounded whils praparing to visit the NM State
Pannﬁnﬂ?& on Christmas Eve. I this a {TA CLAUS
Jim Stavensaon from Santa 13 is making &

gaood recoveryl Traffic: ND5T 1408, WSD.AD 156. HNY.

UTAH: SM: Jim Brown, NATG—SEC: Hich Fisher, NSTK,
STM: John Bampson, W70CX. Cangrats go ta the areas that
conducted SET s this yaar. Countias | haard from include
Kane, Utah, and Ua\rls. hanks 10 the EC's in thase coumles
for thair work. Davis Co ARG has been ronducting Nevice
Techjtieneral classes, in addition 1o ARRL VEC tests. Gun-

l WTIE for VE test dates, #3de NAYS, Tratfic; WATKHE
?4 7MEL 138 NS?K 75, K7MG 52, NTASY 44, N7IE a4,
ey 31 W7OTK 22
WYOMING: 5M, chkWunder. WATWFC—Azst. SM- Steva
Cochrane, KATAWS. SEC: Jim Anderson, W7TVK, Con ngraty-
lations 10 Jim Raisler, N7GYV, en his election to the ofice
of Sacticn Mnna?ar for the Wyorning Sen:tlon Fwill ba 1um1ng.
the reins over fo Jim on April 1, 1987, Sheridan hosta
amatuer exams on Dac. 20 with 15 candidates and 55% ot
them succasstul The 1987 Wyoming Hamfast & in the
Plannln g stages by the Sheridan Amaieur Radio Leal ue &
iley Radio has Indlcaled g will raturn this year, Q
oW meats evary Sat. morning at 0800 UTC an 35923 Khzwlth
W7MZIW as Net Conte,

feld 23 swﬂh%sk%&mg’rc.hﬂ T T
R VI RS, 4L, Monthly traflc:

SOUTHEASTERN DIVISION
GEOHGIA: SM, Eddy Koaobcki, KAJNL—ASM & BM:

=

=4




WATCH FOR OUR BIPLANE OUT AT THE
"DAYTON HAMVENTION"

FAROUT A.R.C. WEICOMES You
147. 135

DON'T FORGET TO MARK YOUR CALENDARS FOR
FAROUT A.R.C.’S 1987 BLITZ
THE PARTY THAT WILL DEFINITELY BEAT ALL OTHERS

FRIDAY APRIL 24th 8:00 P.M. TILL 12 MIDNIGHY
"KNIGHTS OF COLUMBUS PARTY DOWN ROOM" 267 BAINBRIDGE STREET
DAYTON, OHIO
(SAME LOCATION AS LAST YEAR)

IF YOU HAPPEN TO BE PASSING THROUGH DAYTON THIS WINTER
PLEASE FEEL FREE TO GIVE US A HOLLER ON DAYTON'S HOTTEST
F.M. 147.135 (plus offset} WBBSMC
IF YOU CAN'T REACH US ON TWO METERS, WHY NOT GIVE US
A CALL ON 10 METERS (29.60 MHZ}

REMEMBER
THERE ARE ONLY 55 SHOPPING DAYS LEFT TILL BLITZ FRIDAY!

"BAINBRIDGE", TURN LEFY ON BAINBRIOGE SRLLC MMM BiviR T

FROM THE
GO EAST ON FIFTH STREET UNTIL YOU GET T0 il \ w b

FROM FIFTH. THE “XNIGHTS OF COLUMBUS” — e ) Y
HALL WILL BE ABOUT A HALF BLOCK NORTH - : )
ON YOUR LEFT. E “\
PLENTY OF FREE PARKING JUST SOUTH OF — a1

THE BUILDING. HOLY TRINITY CHURCH o
IS THE LANOMARK YOU SHOULD LOOK FOR. e e

|T'S LUCATED U“ THE N.E. BUHHEH - —* Q| comvENTION
OF FiFTH AND BAINBRIDGE. m

EEIN

b NOSHT

FROM THE
SOLTH

antenma ana Towenacczssones &— | | CODE % STAR~--PRICED FROM $129.00
9 Gingole BEAMMOUNT  MAST
Kits i, BM1  ADAPTERS *  |deal for Novices, SWL s A %  Copies Morse Baudot
?fszD 334.50 MA2 and seasoned amateurs & ASCLI codes
GP-5'1S L g‘éﬂ“";’a’:’; s22.50 * Buiitin ¢ode practice * Two aptimized Marse
$139.50 v oscillator 8 speaker ranges
= MA:3 * 12 YDC Operation or Y - —_
PO . oo b % Digital & Analog filtering
1 b= Pully Kit $8.50 Esz&w lZOp\rfoﬁi(;:vdlth adlapter : @ E with 16 db AGC
= = % Optional seriai/parallel | Mz M.....f %  Automatic speed tracking
Y ASCI autput port R R 3 0 WPM
;| eaae ’ SO2 #6450 More Features Par Dollar Than Anvthing ies code from yaur recelver | Lmproves your code speed too!
;;gg::M“‘ i Large LEDs. Easy to connect and aperate. Compact, 2bs, Connect computer like V1T 20} printer with
| FOB Oaklawn aptional ASC1 output pori,
L w03 CODE * START™t, . CS-K $129.00 CODE % STAR Wired . . , CSF $169.00
m - ] Commarclal Antsnns ASCIE Port Kit , ., CS-IK $49.95 ASCH Port Wired , . . CSIF $69.95
= . 5 Standaft $96.50 Add $6.00 shipping ahd handiing for enntineatal L1.8, Sead check or money order. Use VISA or MasterCard,
Pauast Your 1687-Y4 Catlog Call or write for FREE brochure, Factory Direct — WE'RE AS NEAR AS YOUR PHONE!
SEEALL OUR EXCITING NEW ACCESSORIES ?%’{m ac Corporation Telephons: {(414) 241-8144
alde “XWU'F“ENT'-T";;;""'°"-°"‘"""='“°"5‘ P, 0. Box 513Q, Thiensville, Wisconsin 53092
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RF

_TRANSISTORS

2-30 MHZ 12V ¢* - 28V}

PIN Rating Each Match Pr.
MRF412,/A W 18.00 45,00
MRF421 Q 100W 22,50 51.00
MRF422* 150W 3800 82.00
MRFA2Z5,/A* 25W 18.00 42.00
MRF433 12.5W 12.00 30.00
MRF249,/A Q 0w 12.50 30.00
MRF450,/A [+] S0W 14.00 31.00
MRF453,/A @ BOW 15.00 35.00
MRF454,/A [#] BOW 1500 34,00
MRF455,/A Q BOW 12.00 28.00
MRF458 BOw 20.00 46.00
MRF475 12w 3.00 9.00
MRF476 w 275 5.00
MRFATT 40W 11.00 25.00
MRF4T9 15W 10.00 23.00
MRF485" 15w 6.00 15.00
MRAF492 Q a0w 18.75 37.50
SRF2072 2 BEW 13.00 40,00
SRF3662 Q 110w 25.00 54,00
SAF3776 Q TEW 14.00 32.00
SRF3795 o s0W 16.50 47.00
CD254% SO0W 23.00 52.00
3800 Q 100W 18.75 41,00
2502290 BOW 19.75 45.50
25C2879 Q 100W 25,00 56.00

Q = Selected High Galn Matched Quads Avaitable

VHFIUHF TRANSISTORS

Rating MHzr  NetEa.  MatchPr.
MRF222 /W {38174 14.00 -
MRF224 40W  136-174 13.50 32.00
MRF237 4W 136174 3.00 -
MRF238 oW 136174 13.00 3¢.00
MRF239 oW 136174 15,00 35.00
MRF240 AW 136-174 18.00 #1.00
MRF245 80w 136174 28.00 6500
MRF247 7AW 136-174 £7.00 6340
MRFE07 1.75W 136174 340 —
MRF641 15W 407512 22,00 49.00
MRFG44 25W  407.512 24.00 54.00
MRF646 40W 407512 26.50 59.00
MRFG644 50W  407-512 53.00 69.00
SD1441 150w 136174 74,50 170.00
SD1447 100W  136-174 32.50 ¥8.00
2N5581 25w 136174 13.50 34.00
ZN60B0 4W  136-174 .75 —
ZN60B1 15w 136-174 #.00 o
2NGOB2 25W 136174 10.50 —
2N60B3 30W 136-174 11.50 24.00
2N60B4 40W 136-174 13.00 31.00

MISC, TRANSISTORS & MODULES

MRF134 $16.00 MRF406 14.50
MRF136 21.00 MAF423 55.00
MRF136Y 70.00 MRAF497 14.25
MRF137 24.00 MRF558 .00
MRF138 35.00 2N1822 10.50
MRF140 89.50 2N3866 1.25
MRF150 89.50 2N4048 10.50
MRF172 62.00 2N4427 1.26
MRF174 84.00 2N5590 t0.00
MRF208 11.50 2NGGA2 13.75
MRF209 22.50 ANE643 15.00
MRF212 16.00 ANGEAG 18.00
MRF221 10.00 2N 5945 10.00
MRF280 7.00 2N5946 13.00
MRF261 9.00 25C1969 3.00
MRF262 9.00 31012 13.50
MRF264 13.00 SAVE 34.50
NE41137 3.50 SAVT 34.50

Selected, matched tinals for (com, Atlas, Yaesu, KLM,

Kenwood, Cubic, TWC, etc. Technical assistance and

cross-referance onCD, PT, SD, SRF and 28C P/Ns.
Quality parts users—call for quote

WE SHIP SAME DAY . C.0.D./VISAIMC

Minimum Order—Twenty Deltars

(619) 744-0728

MK~ AF PARTS

1320-18 Grand Avenue
San Marcos, CA 92069

N/

144 O5T=

/" Need Quick N\
Turnaround
on CRYSTALS?

Tty Our E.QO.D.
(Emergency Order Dept.)

and get

JAN QUALITY
and STABILITY
PLUS Low Prices!

You benefit from 21 years of
manufacturing quahty crystals
for industry, miitary services,
racio amateurs. citizen band
and expermenters.

o Get Free Catalog
Gall ar Write

JAN CRYSTALS

PO. Box 06017
Ft. Myers, FL 33906

 CRYSTRLS

iﬁg
VISA 1
L

i, (813)936-2397
. SO

CALL 1-800-237-3063
FREE (Except Florida)
PROUD OF YOUR GALL?
WORRIED ABOUT THEFT?
BUILDING A REPEATER?

Identify your FM transceiver with
automatic code on each trans-
rnission,

SMALL: 1 374" X 21/4” X 5/1R"
Perfect means of RTTY code ID

PRICE $49.95 Ppd.
+$3.00 for Calif. address.

Full feature repeater 1Der with timer
$79.50 Ppd. +34.77 for Calif. address,

e N ARRANTY
Returnable for full refund within
ten day trial period, One year for
repair or replacement,

Your call sign programmed at factory,
please be sure to state call sign when
urdering.

Inquire about commercial models.

AUTOCODE
P.0. Box 7773 Dept. Q

Westlake Village, CA 91359
I 1805) 497-4620

K4VHC. SEC: NCAE. STM WB4WQIL.. ACC: WASARY. DOG:
NA4l. PIO: WB4DEB. SiGL: WARTZ TG WD4PAH.
Southeastern DX, Club 1987 oHicars are Pras: K4TEA, VP:
, Bec & News editor K4AJAG, Treas: WAUYC & Act

KA, Gud fuk 3 God spead o WIAK & WAJGOX wham
10 Va Beach both will be missed. Tnx to Goiqglrg County HRS
for the hospitality shown me on my recant club visit. I nstalled
KB4DAY a3 Pras. WIBPP as VP & AA4P as Sacflreas. Cen-
tral 3A ARG naw laadarship; Pras: WEB4UHL, VP: WIHON,
SeciTreas: KC4WL, Prog Dit: WZ4M. 29 Allanta area hams
gruvlded communications for the annual Macy's Christmas
arade. (Gud exposure. Hemember the annual Columbus
Hamfest an March 28 & 29. Mungipal Auditosiurn at 4th St &
4th Ave, Cantact W4FIZ for info. March usua[lg brlnbgg in bad
WX to tha section, let's hope not, but let's BE PREPARED.
The “Oid Geat” anicles in the ATLANTA HAM sure brings
back soma old memories abt the hobby. W4BIW is the Satél-
lite authosity in the saction. Meed help call Byron. Interested
in 10 Meter FM, contast #.J415 or Incate copios of the Aflanta
Ham. The technical articles in the MATPAHC NEWSLETTER
VY OUTSTANRING, Hemember PSHR mts coma to ma, TFC
pts to STM, WBAWQL bpthe &th of es maonth. Dac PSHR
regnners are: KFAFG, WAHON, WaPIM, WA4ZHC, WA4LLE,
KB4LJPN & WD4COL, Tnx to alt who invited me tg Chy
pazties, [ust iImpossible to make during Dec dug to warlk, Lo-
cal VHF nets keap propping up in Section, PSE send info to
WBAWaL who will register tham & be put in the annual ABRL
Net Diractory. Az u wall know the GA Sactior will host the
1987 ARRL ‘National Convention on Jul&hw. 11 & 12, Bill,
KF4CQ, of the Atlanta Fadio Club is the Chairman. If u kave
any ideas pn making it better in some area gla_laasa contact him.
Traffic: WAPIM 327, WH4DVZ 326, WALLEE 190, WAaWXA
157, WBAWQL 83, WD4CO|. 67, KFAFG 65, WAAZHC 58,
KACHHE 43, WAHON 35, K4BAI 52, KAJATM 28, N4UZ 26,

K4NM 13, WD4NG] 12, AAdIV 12, KISIG 11.

N4ADI—ATC:

NORTHERN FLORIDA; 5M, Hoy Mackey
WIARIC. BM; KBALE. OQIRFL: KaLJE. FIO: WA4PLIO, SEC:
WAGPUP, SGL; KC4N, STM: WB4AGHU. TC: N4KF. More
cubs have boen sending me thair nawsletters so | can report
and con%raiulate more new club officers lor 1987, S5HC has
K4OSM Tor Pras., VP is K4ANJ) and K4ELK is Sec/Troas.
HCARA Pros is NAGEL, VP NBHLY and Soc. KBEJWFE, Spﬂn?
Hill ARC reporis they are now two ﬁaars old anczlﬂ:‘oigg well.
They have KJ4BP for Pres., WA4SPR as VP, W1 Sec,,
anc KJI4LG is Treas. Good luck to all of you. Hunning & club
Is N0 easy task since you must be able 1o'meet the needs and
tlesires of many pecpls, all of whom have ideas which they
feal is what the club needs to de. Compromise becemes the
ward needed to pull 211 thesa ideas togather and the club that
san do this is the club which will be able to prosper in the
future. It [s no secret that rnani/ ¢lubs find their members
palarized in ditferant directions. If the oificers and Baard ara
unable ko neutralize the situation, then tha club cannat function
tor the yood of all its membars. Should your ¢lub be in this
situation, please communicate with yeur §M andior ACC who
will ba glad to taik with the officers and board members to
1ry to arfive at a plan lor the club to follow o resolbve the ditficult
sftuation that has causad the proklem. This is not a uniqua
situation with your club, there are many groups that ara
seaking answers and thoss that can ans the ones that gurvive.
We'ta S!ad 1o 1ry to halp, Trafiic: KESLT 1110, WALLIXT 1007,
WD4110 966, N4PL 926, WX4H 784, AA4HT 672, WCAD 604,
AA4FG 802, KCAVK 285, KIAPB 212, KB4FTY 200, NAGMLU
193, WrYWE 180, KBALE 185, WD4IU! 156, WBATZR 154,
WAJEYU 152, NATAQ 133, WakiX 125 WaMGO 123, WraY
120, KR4AJV 109, NAAD] 100, WD4EQR BS, KIACO 74, NF4O
687, WaGUJ 65, N2ADX 47, NB4C 46, NADY 45, N
KN4KAH 31, WaDTV 30, WD4EJSY 27, WD4RIQ 26, W

21, WBIM 18, IJAHS 18, WAIPUR 17, NAAE 16, NQ4P 14,
WD4HBP 14, KF4GY 7, WD4HUZ 7, WBAWG 4,

SOUTHERN FLORIDA: SM, Richard D, Hill, WA4PFK—SEC:
W4SS, BTM: K4ZK, VG KI4T, BM: WD4KBW, PIO. WaWYR,
SGEL: KGAN. OOG: W4TAH, ACC: WAANBE. Congrats o the
Platinum Coast ARS which has been ofiicially renswed ag a
Special Service Club. The Fort Myars ARC announces the
election ot W4PBL ae prasident, KB4LPL vice president,
KA4YHF and KA4YHE as secrefary and treagurar respactivaly,
WAMPY and WBaE}JdC% ware slactad as Directar and Vice
EHractor Lo the board of directors. The QOWA Qator ha.Gmer
elected W4STX as president, K4EUK vice president, W4GVE
and K4JC as board members. Ki4T reports Operation Fox-
trot, a simulated Pan American aidiner crash, & success. For
ihe tirst time, an amateur was allowed to be stationad in the
County Fire Alarm/911 Center, The station was named by
W4IYT, Parmission has heen cbtained to erect a parmanent
amateur antanna for tha poest. WD4KBW was out of town early
in January - OBS reports recewved for him indicate a tatal of
203 bullentins recaived and sent I?ZV WD4KBW 28, W4DL 52,
KA4GUS 34, WALEIC 84, AAJBN 21, and WT4F- 4. WBEYED,
managar of RN5D, reports KF4JA represented the combinad
Florida sections B7% - tanks, Elsie. Cycle 2 aure could
usa some help with more RMSD reps-chack with N4ADL, EMTN
and KCAVI, TETN, It 18 with regret | inform you that Larry,
KD4KK, manager of TPTN, becdma 2 Silent %ey Larry was
in tha Narthern Florida section but well known to many
throughout Florida, | still cccasionally hear region reps
check] nc? in and telling the NCS to givs a not credit for ahe
mepaivad and alrsady dellvered. The region net should get
credit tor the message handled and the station who raceived
the message and delivered it gets credit for both.-BUT, the
message was not handled on the net to which the rep was
returning and shoufd not be ted as fraffic handled on the
nat. Aleng this same [ine, often when traflic ls heavy a rep
will QNI and tell the NCS he Is helding some number of
miessages. if these are not handied on the net they sheuld
not be counted by tha NCS-the purpasa of the rep mh:)rmicr;g
the NCS of how many QTC he already holds is su tha N
will know not to overload him. It ie also important to ramember
that a region rop does NOT reprasent a nelit is the section
which s represented, in the case of Flarida the 4AN and HNS
reps represent the combined Northern and Southarn Florida
Sections. For CGycle 2 during the daytime, the tombined
section level nets for Florida are FMTN (12 ncon, 7247) far
the “up” cycla and TETN {SPM, 3940 the “down™ £yele, (F
PM and 10PM, 3651) is'the contbined section level net for
yele 4 during the evening. It Is anly thase throg nets which
have oHicial responsibility for designating reglon reps. The
ragion net NGC8 may call for additional ‘stations to act as
alfarnates when traffic is heavy. Also, while it is not
ancouraged on a roubine basis, a station may CINI 2 region
not as a Fla alt if he holds trafic for {he regian et that was
not passed on the appropriata section ieval net. There are of
course, several other section ievel, as well as local nets which
are extremely important in the dissemination of traffic. Florida
1s ana ot the &reas with an extremoly large fiow of iraffic. Every
cne handling aven just one plece of tratfic should fila a Sta-

tion Activity Report {SAR) with thair respective Section
Manager {EM}. Thase should ba sant so thay are received no
latar than tha fifth ot the month and are colnted as follows:

A. Qriginated (for athers, not ygurself) and sent 2 points, B.
Rerceived and 5ent 2 points, (. Recaived and delivered 2
paints, D. Recaived § ooint, &. Bant 1 baint. 73 de WAGPFK.



MADISON SPRING FLING

New rigs and old favorites, plus the best essential accessories for the amateur

3621 TANNIN §7 -
HOUSTON. TX 770043913 W
CALL FOR ORDFRS D

1-713-B20- 7300 OR ——

+713-520-0550

ALL ITEME ARE GUARANTEED GR SALES PRICE

REFLINDED

EQUIPMENT

Kunwood TH205AT
Kenwood 15440, . .
leam R7000 25-2000 MHZ
leom G735 .
TerrTec 2 10(l~asy US(,AR]
KDK FM 240 NT...
Mirage Amps...
Taokyo Hy- F‘ower Hl 1K AMP Na 40

S

Trade in your old HT
... Call{or rade
..249.00

_B4300
. A38 00
L.27900
15% OFF
699 00

Lunar2M4-40P, . ... . e, 10900

ACCESSORIES
BAW VIEWSTAR ANTENNATUNER. ..., ........80.95
Heil HC3MHCAHCS | .

Hell BM10 Boom Mike headset .
Ta-H 8000A Hemote Phene. ...,

Triplett 3360 VOM (same as FLUKE 77)..

Diama NBGE0A 30003000 walts ... )
Alinec ELH 23000 Fxeallent buy H8.00
Nye MBS-A (for lhe blg Duys‘} 524.00
Shure 4440 . . 54,95
AmewPT?‘... . . .. BAYR
New Tokyo HCZ00A ... L. 11500
Nel-Tech Labs Digital Voice Keyc-r DV 100 ..., 335.00
Astate Silverbagle & Base - e BEOD
BELDEN

9913 low loss, salid center, talfbraid shield...... ... 5t
8214 RGB Foam., . ]
B23TRGB .

8267 RGZ13 .. .

H000 14 Ga stranded copper ant. wire. w1300
5448 B conductor rotor cable. ... e

Q405 Heavy duty 2-16 Ga 6-18 (3a.
SE58 RGO ...

9269 RG-G2AL o1
824013 Mic Cable, 3 condelr & :hleld A5cHt,
100 feet 8214 wiends installed . ., . ... ;
8669 116" inned sopper braid 0041,

AMPHENGL

8I18P-PL259 Siverplate ...
UG 76 reducer RGEX. |
831 Double Female UHF .
82-61 NMale . .. .
8257 1 Female Bulkhean
52.63 Inline Fernale N ___.
8292 N elbow .,
1.212 BNG-RGSS... .
31-216 UGR0T AL N Male-BNC Fernsle

31-2 BNC-RGES | 1.480
34025 N Male, HGSB e 300
34125 N Fernale UHF male I X1 1]
3128 BNG Female-PL25Y . et e L 300D
AA0ONMale-B0 230 . . L RO
PACKET POWER

AEAPK-222 . L L - . .29900
Kantronics KPC 2400.. 269 Q0
Kantronics 2400......... 13300
Kanironics Packet Il 149.00
MFJ 1270 e 124600
AEAPM-1 | 149.00
New AEA DG-232 Firmware, No modem'

Last 87000

Mew Kantronics KAM ...

FIcom

Your Cost 369 .00

IC284 List 428

ANTENNAS
lsopole 144 MMz, .
&0FP-1. Complete Cw::ar Antenna
Butternut HF6V, 80-10 vertrcal..
HF2V, 80 & 40 vertical...

HFa8, | -
Hustler G7-144 .
Hustler BRTV
KiM HF World
Alpha Dalta Twin S|
Coax Geal ... ...
B&W Dipoles...
KLMKT-34A....
W2all, wz2pu
NEWKLM 1 22440 BX .
1298 Power Civider, . .
rion GL-78 + 55 8O 75/80 rota t

OTHER ANTENNAS

Diamond D-130 Discone 251300 MHz . ... 7000
Larsen Kulduck. .. . VRTINS 04 ]
Larsen 2M II?NGVP lelpscope aﬂt 2500
Avant AP151 3G on Glass Anlenna 36.00
Anteco 2M. 578, Mag. Mount, Comp 25,00

oper

wa Awllable
129.00

Onon 2M 112 wave Handy Antenna - 19.00
van Gordon SLA-1 160-80-4i Sleper 44,00
Valor AB-5 Mobile ... .. L . 79.95
Stoner DA1QOD Arhv&- Hx Amrsnna L. tenan
DC Tenna Hitch 3/8-24 Thread

Fits 347 trailer hiiches ... ... 2995
KEYS
Bencher & Vibroplex. ... oLess 108,

Bencher s fow improver. Surews & 'apnnqs d"S?atﬁ[ebb
rsieel and extra hand polishing.

Nye EEK-0MM Keyer . . L BROG
TUBES
Collineg & Drake HPpIar‘emem tubes...... ... Stock
GEG1468.. 2.85
35007 [
GE Industna Tubes E
GEAZBY?A i i)
GE 6JSRC 12495
GE 8950 . 16.00
17286 Sylvanm B00
Hard o find 1ubes S0-90u0 afthst
&lBsa . . e 995
BIESCIBLOG R
BOOKS
We stack SAMS, TAB, AHAL, RSGB, Areca Radin
Pubs . _Call
New 1987 Hadxo Daiababra Bonk IntPrnaﬂonal SwW
plus reviews e 1296
PARTS
1.5 Amp/400V full wave bridge rectifier ... ..., 1,95
2 5AM000PIV Epoxy diode 29 each or 19.00/100
ON1BAOKV or GORDKY . . i 1.95 each
aNZ01 - [T 25
4nch ferrite md S1.95
385pF oap

Sariyn AAA AN Nicads witabs
24 ‘>h8p|nmlcplugs e
118, 144, walt carborn resis
Metars 0-3000 VG 2 !
[Irake—Collins mike pluq
Theusancs of panel meters. .

0 nrhere (‘ﬂ LL

MICA Cap 0004/3KV .,

Clase nut on rlc;s&au,ukc)ues AII thetlrne Ll
We ntay have what you're looking for

modes 3a01000PN . e P9
l:rtjraceILqullBaﬁprv 2 Pal MN1GD4 JRUT—:
DG Fan 3w 5, ~ 1" e ORI s 1}
SERVICES

Alignment, anylatemodol g .. SO 1 X4 4]
Fiat fee Cadling rebudd .. e e ETT O |

USED EQUIPMENT

All equipment, used, clean, with 90 day warfanty and 30
claytrial Six monthsiutltradeaqalnsl newequipment. Sate
orice refunded 1 not satisfred
KWM 380/20W
ETOMALPHA 77, Clean
ICOM G 745

TenTec 505 Argonaut
YAESLIFT 101E

YAESU FT 901 DMICW
Kuatiwoud TS-83000W

Call for latest used gear list
(BOM 231-3057

I5-4305/ace

75-5203

Drake TR4cw, clean

TOWER ACCESSORIES

144" E M S Guy cable, Rohn tJS 1000 ®.... . 25000
316" E H S cable. Hohn US. 10004, .. Lo 21000
/4" Guy Cable 6100 #7 x 7 skrand, lmport .- 15eit
318" Guy Cable, 3700 #7 x ¥ strand, |mporl 2wt
JB" = BE& l"umbuckle

95
316" Wire Hope Clips .
114% wire olips,..
144 Thimhles ..,
Porcelain 5000 Guy nsultor | ldﬂﬁ) EETER B
Porcelain 502 Guy insulators (/4. L83

POLICIES

tinimum order $10 00 Mastercard, VISA or SO0 Al
orices FUB Houston, except as noted. Prices subject to
change without notice llermssubjecttn prorsale Callany-
time to check the status of vour order, Texas residentsacd
sales tax, All items full factory warranty plus Madison
WATSMyY

DON'S CORNER

*Beqginners Guide to Antennas & The Butternut HE-BY is

the most popular Amateur Antenna being suld today.
Theusands i1 use around the world taday.

STOCK {TEMS
CALL

Freguency Baods (MEH2)

Power - g "
o 2 38.. 100-
Bamge L 50 oa w1 om0

as it i
frid ({031 o
maA e nC
A a0A E] MH.

L. 100A Ik HEEY
A BoH B

5 . GRIL )
1A 0B IeC 100 1t

Auatts b

Seopwatts | suoon

- [NADISON

Electronics Supply

21 FANNIN
HOUSTON TEXAS 77004

1-713-520-7300 OR 1-713-520-0550

New (COM Call on the 16 prdt

March 1987 145

1 GR8A 100347




NEMAL ELECTRONICS

HARDLINE - 50 OHM
Nemal No. Destaiption
FiAlZ 1727 Alammum Blach Jacket
HELZ 172" Corr, Copper BIk. Jkt.
AL ¢/ Gam. Lopper
NMIZAL M Cana., 1/2" Alum. (Male or Female)
NMI12GC 4§ Conr., 12" Copper (Male or Femate)
NMISCC N Cann., 7787 Gopper (Male o Female)

COAXIAL CABLES
Nemal No. Description 160 Ft.
11 KG B 95% Shielded Mil. Spac 2800
12 Ri:4 95% Shielded Feam 3000
111 RGAX 95% Shield (mim B 15,00
HE ] RB213/U Mii, Spec. 96% Shield 3400
1140 Fils2 141 Mil. Spac. - Db, Silver LAY
1L40 Eelden 9913 Low Loss A600
1705 RGIA2B/U Tefloa/ Siiver 14000
1310 RGZL7/UIS/R™ 50 ohm DbL Sheeld 39,00
4 REZ23/U Mil. Spec. Db). Salver $0.00
450 RG174 95% Shielded Mil. Spuc. 1200

ROTOR CABLE — 8 COND.
Nemal No. Dastription
ROIBZY  21BGw. H22Ga.
BLLB20 2 36 Ga., 6-20 Ga. Heavy Uuty
* Shipping $3.00 — i00 Ft. / Cana. 33.00 / (LO IJ 32 00

CONNECTORS — MADEN U.S.A,

Nemal Ne. Deseription £ach

HET20  iype N for Belden 9913

NE7Z3 N Female Belden 9913

PL258AM  Amphenol Barrel

PL25% Standard Plug for RGE, 213 10/5.30 or

PL259AM  Amphenol PL259 10/7.90 or

PL25STS  PL259 Teflon/Silver

UG2ID  Type N for RGB, 213, 214

UGBIRB 4 Female to PLZSS

UGRSC  HNG RG58

UG146 50239 toMale N

UGLY5/6  Adapter for RGS3/59 (specily)

UG255 50239 to BNC Amphenol

KAS1.18  TNGC RGS8

AM50L.] SMARGI42B

SOZ39AM  Amphenot S0239
GROUND STRAP — BRAID

Memal No. Descnption

G538 3¢8" Tinned Capper

G812 172 Tmned Capper

65316 3/16" Tinned Copper

553165 3716 Sitver Plated

GROUND WIRE — STRANDED

Nemal No. Description
HWUB b Ga. nsulated stranded

10720000

Cali or write for complete price list. Nemai's 32-page Cable & Gonnector Selection Guide
is available at no charge with orders of $50.00 ar more, or at a cost of $4.00 individuaily.

NEMAL ELECTRONICS, INC.

12240 N.E. 14 Ave., No. Miami, FL 33161

(305) 893—23524 » Telex 6575377
24-Hr, FAX (305) 895—5178

PROUDLY PRESENTS QUR

32nd ANNUAL

HAMFEST AND
COMPUTER SHOW
MARCH 22, 1987

AT THE
LUCAS COUNTY REC. GENTER — MAUMEE, OHIO
FOR INFORMATION PLEASE SEND A S.AS.E. TO:

T.M.R.A., INC. ¢c/0 Robert Hanna, KBADK
2154 Circular, Toledo, OH 43614

Spidef Antenna

.5, Pﬂhnll 4119525 4480398

ENJOY H.E OPERATION TO ITS FULLEST
WITH A SPIDER™ 4-BAND ANTENNA

Be prepared for expected ingraases in sunspot
activity by usiag the Spider® 4-Band Mebile
Antenna. Qur patenied desigh will enable you to
manitor up {o four'H,F. Barids without having to
stop, change rmnalﬂf; bt retune. Just band
switch your ng for?%oyable fhobile operation
on 10-15-20-40-%r 75 etets. We also have a
Spider™ 4-Band Maritime Antenna. Write or call
for our free, detailed brochure and price list.

Ask The Ham Who Has Tuned One!™
MULTI-BAND ANTENNAS

7131 OWENSMOUTH AVE., SUITE 363C

CANDGA Fﬁltl( ER 51303

{B1H) 34 FRED KGAOH

146 05

ONV SAFETY BELT

SPECIAL BACK PROTECTION

ADJUSTABLE TO 46* WAIST
Extra $10.00 Large tn $t"

ONV Tool Pouch 15.95
o 95
s $74.
UPI Comm. Systems Inc.

Box 886 » Saddle Brook, N.J. 07662
201-368-3655 « Telex: 844-106 - (UPICOM}

Tmme WaCUL 3901, WaVRA 1878, K4EUK 1831 mmc
1536, K4ZK 733, WAAPFK 683, WR 3 KF4JA
AMéN 824, KASCL 472, K4IA 470, 4GUS 2sra, WMEId
Knmxk 243. WAARLE 229, KA4FZ| 224, WEAIWYG 222,
bL KB ‘183, WB4AID 155, Ri42N 153, WINJM 1386,

KAZKN NaNZ| 3,
WADWN 1 N4le 2, KAEK.NZ 2, (O
WEST 1NDIE5 SM, Alberto valldejull, WP4CEG—! have baen
informed by the Board of Directars of tha PRARC that re; a'Rar
fraquency coprdination will no longer te delagated
icular individual, at least not fof the time being, and that
 Board of Directors itsalf will take cara of {requency coor-
clination akorts themsalves hereonalter. The Board of Direc-
Iors of the PRAFG has deamed it preper not to delagate thase
{unctions in the future, 8o it need jo coordinate & ropaater
frequency within the Section, or any other rala:ed com-
mumr:ahon. pleasa addrass tha same Box
693, San Juan, P.R. 00836 directly, ain I ramlnd you that
we are in nead for volunteers for AR you want 1o [ojh
in og thta‘ acél]un and mmrlbutelt Wlﬁl 3.rcn.1rI abllhties in Bgncltle of
need, should an amargancy situa na:se n qur on,
laase cantact ong of tlt‘?e 10? P4IG KVM% or VE2VIL
ow is the time to do so, Time ﬂ a3, and balare we know it,
hurricane season will ba hera agaln ! Also, take advantage of
our communication nets, which form of tha National Trattic
m. You can send your own e, or do & friend or raln
tive & favor by handling massa§as for therm: or ice a
|‘I:?.'%' . Our CW ne?, WIN maelx dail atN aamo

at arata spaed. NETS WINS ons
b D 270, GTC 79, ONI 125; WIN A'men

%3 crrc 74. QNI 664; WINE cvpzw M) No rapart. et

SOUTHWESTEFIN DIVISION

ARIZONA: GM, Jim Swatiord, W/FF—STM: WIEP,
KBLL, KATHEV, WB?CAQ. Tie Superstilion ARCSwanf

5535

in Apacha Junction was a financial success In spite of two
days of continuous rain. Attendance was down, hut oversevan
hundred attended. Hope next time Better WX condx will
pravail, [t was waoll planned aﬂd amzed Ft. Tuth’l[ hamfest
i Flagstaff is now scheduled for Ju , 26, 80 V\.P
now far this big ona. And the biggest of "aft will be the SW Divn
convennon in ale on Gctober 9, 10 & 11, Your SM gnd
v, Dir. Heyn aftended 2 planninweeﬁn at ?l:er o‘ WYKB
whﬂe in the Phoenix area in annm
mittee consisting of ND7B, KD7FW (C’hm ,
KETMC and WB7PXL are hard at work, and pmmisa a
‘%’ Bséhow QPRC rapom new officers are: Prag: NN7C, V.

Treas: KD7TKW, and Sec N?OHGodluck
fellows. The AHCA L1 onsorad WINTER SWAPMEET wilt be
held at South M in Phosnix this year on March 1

A raporis movmg monthly meetin ? back jo second weak
of tha whonth. They are considering linking their 148,62 and

48.88 rapeaters ogether durm cortain paripds of public
ssnnce arid nat usage. N icial Buller.in Station appeint-
mant is J-B. WATAHF who wnll be holding forth with bullgting
Turs. nights af 7:30 an TRA net. Welcome to the Field
Organizatian, J-B. KA?MUL made BPL again in Dec., with ‘lhe
highest total vet. Also made PSHR. Mike is a blind o gerator
and does a super job. Ha re lari‘\_tlchacks in to t daJIy
traific nots! Gongra lations. D
fhim planty 2\5 these days. Mg reparls 1hai WTKOY Is ln
Phoanix hospn Get well soon, Gerl. Wamiss kynu on 146,94
whﬂa mobllmg thru the area. W7'S reparts No. Az, DX'ars

usy 4t work on new DXCC Golden Jubiloe award, Geod
Iuck Green Vac%HC reporis new offfcars for 1987 are: Pres:
P: Ki : WEEPYG, and Treas: KBTXT, Our
heartfelt condnlenr:es n ‘to Bill, KG70 whosa XYL passed
away in Dec, The B.A Cof‘i’u n repom raw orﬁoen
for 1987 as: KTCC'Prea VP KE7A !: + WTQHE, an
Treas: WBTUCV. K7CC silll runmn ractice in l'ucson
area on 147.42 fram &9 P CA dalegales are
NV7X, from TRA and KB YL Cactus Keys. with
WENLM as alternate. Walcome fha! s all. 73 and See you
neaﬁ month, same street comer. JIM.
GONl SESS QTG MGR

NI
A? mcrus dss 31 184
A CACTUS {'Vll:-!)F) B 32
AZTE 31 - KA?H
raffic: KATMLIL. 574, WTAM T

31
wmpws KGLLH’ WB?C.AG 1'}3 KE?EQ1 ,
g7, KATHEY 05, WIIEP 92, K7JKM 80, NTETP 61, WILVE
43, K7POF 26, k7QV21 {Nov.} KBTFE 9

LOS ANGELES: SM, Boh Poale, AJBF-- ASM KEIYK. SEC!
AKEY. STM: WEINH, PI:NJBK, 5G1: KEKSY. OOC: KEEMG.
TC: WBBQPQ. Here's hoping that Santa was gaod to all the
ARRL fofis in the Bection. Flanty of public servica gclivities
accompanied the helid 1hls year a.u uaual URAC halped
autin & San Padro Ch RA did their usuai
by bringing Santa to chtldren in ho&p 1als and TOHARA w
on theirusual cues at the famous Hose Paradein Pa.sadena.
ret not keing able to print the callsigns of all the fing
articipants, but the oolurnn would have to bs MUCH too langt
a Downey club and EC WA4HTM announce their AHES net
will ba conductad at 19:00 local beginning Jan 18: this
immediatal FIVHD das the regular club net. A source for Wi
link and L bulletms is tha WELS Tuesday (19:30 PS’T] nat
on 47, program coardinatars t & note
speakers :uraau bem distributed by the LAACAR! m-
by KEGAR: this'is a comprahansive list ot speakem In
e arga whose oplcs will ba of interest m many ciubs. ARES
and others are planning te support the huge Marathon
as they did last vear: there will be iltarallv hundreds of
arnaleurs pperaling on_several nets and_mod as :nciudtng
GV at radio. The WasD club station (SFVAF‘!N) upan
ednesdays from 19:00 to 2
details. Vice-Director NENB was surprse atthe Was‘;slde club
meeting in Novamber when his pfojector tailed prior to his
antenna prasentation; urdaunted, Wayne was abils to qulckly
sidastep the ditamma and managad 10 prasent his important
iagiure on antenna ordinances. Tha So. Cal, Six Mater Club
reminds ug that the Mojave VHF net is Mundays al 19:00 o~
cal on the Palmdala 52.76/18 repaalar Caontact the SCDXC
for informa tion on how 1o atten ways suc casstul con-
ventlon m Visalia; I'll see you era! mombers weara
Beg(ackat radio demanstration by Orange Tech Coor-
dmatar Kl Irectar Heyn was aisn in attendance when
John connacted fo the AJBF-1 PBES and had & ¢hat with
SYSOP. Beginning in 1987, KBELTL wil