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Take your choice. The world famous 2K Desk
Classic, 2K Console Classic and 3K Console
Classic HF amplifiers speak for themselves. Now
to complete your range of choice, the superb new
3002-A and 2002-A for 146 MHz and the 3004-A
and 2004-A for 440 MHz.

Now a veritable cornucopia of superb amplifiers.
Just make vour choice!

2K Classic...the culmination of more than fifteen vears ot deveioping the 2K series into the warld
famous line that sets the standards for top quality HF linears, A true“warkhorse”, built to loat along at
full fegal power. trouble free, for years of hard service. Operates an all amateur bands, 80 through 14
meters (export modeis include 10 meter)

2K Classic “X",,.We can't think of any way to make this magnificent

2000 watt amplifier better. Rugged, .durable. the last amplitier vou
may ever nead to huy.

2002-A...a bright naw
rewark of our popular
2002 2 meter amplitier.
lUses the new Fimac
i 2KD Classic..a desk ICXBOCAY The RF
model designed o chassis uses a s wave
operate at 2000 watts  (ength strip line design
uftortlessly, using two  for extremely reliable
Eimac 3-500Z glass  approach. It provides
ervelope triodes, a 2000 watts input for
Fi-L plate circuit and a 588 and 1000 watts
rotary siver plated  input for GW. Because -

tank coll We challenge  this tube is rated at an unheard of 15dB gain, only about 25 watts
70U 10 find a befter desk model tor even a thousand dollars more drive is required for full output.

3K Classic MkIL..uses the superb Eimac 3CX1200A7 tube, More  2004-A The 400 MHz version of 2002-A. Write for full specifications.
than 13db gain. We believe the 3K to be the finest amateur linear  3002-A A superb new 2 meter full power amplifier using the 8877 for
dvailable anywhere...the amplitier of every amateur's dreams. 1500 watts output. You can't buy z better VHE amplifier.

3004-A tdentical to the 3002-A except re-designed for UHF 1000 watts
Henry amateur amplifiers are avalable from select dealers output...430-450 MHz.

"throughout the 1) & and are being exported te amateurs all over the

j worid. Henry Radio also ofters ¢ broad line of commercial FGC type ’

aceepted amplihers tor two way FM communications to 500 MHz, as fgﬁf’:&ggsiﬁgﬁ "L‘asn-}';éhrjr gr;&eanggsw. BIRO » CDE » CONNEGT-

well as speal RF power generators for industriai and scientific | gyaTEMS « CLISHORAFT « EIMAC « HAL » HUSTLER » HY-GA N » 1GOM
USers. ( d” or WFITP 'lpd shannon or Mary Silva tor tull information. [ e KENWODD ¢ LARSEN » NYE» TEMPO « YIBROPLEX » YAESU

0%
“:SYEARS ﬂF ':
~ SERVICE %2

2050 8. Bundy Or. Los Angeles. CA 90025 1213) B20-1234
Butler, Missour 64730 i#16) 6/9-3127

YOLL FREE ORDER NUMBER: (BG0) 421-6631 For all states except Galtornia Cald residents please call collect on aur reguiar nibers
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...pacesetter in Amateur radio

Three Choices for 2m!

TM 2 570A/2550A/2530A » Bigg multi-color LCD and back-iit

Feature-packed 2m FM
transceivers

The all-new “25-Series” gives you
three RF power choices for 2m FM
operation: 70 W, 45 W, and 25 W.
Here's what you get:

¢ Talephone number memory and
autodialer (up to 15 seven-digit phone
numbers), A Kenwood exclusive!

& High performance GaAs FET front end
receiver

* 23 channel memory stores offset,
frequency, and subtonre. Two pairs
may be used for odd split operation

* 8-key DTMF pad with audible monitor

# Extended frequency coverage for
MARS and CAP (142-14% MHz; 141151
MHz medifiable)

* Center-stop tuning—a Kenwood
exclusive!

® .50

Optional Accessories

s TU-7 38-tone CTCSS encoder

* MU-1 DCL modem unit

s V§-1 voice synthesizer

* PG-2N exira DC cable

«PG-3B DC ling naise filter

* MB-10 axira mohile bracket

*CD-10 call sign display

«P§-430 DC power supply for
TM-2550Af2830A/3530A

| BESET

* New S-way adjusiable mounting
system

e Automatic repeater ofisat selection—
another Kenwood exclusive!

* Direct keyboard frequency entry
» Front panel programmable 38-tone

CTCSS encoder includes 97.4 Hz
(aptional)

=CHL

* PS-50 DC power supply for TM-25704

* MC-60A/MC-B0/MC-85 desk mics.

# MC-48RB extra DTMF mies. with UP/DWN switch

* MC-438 UP/DWN mic.

e MC-55 (8-pin) mohile rmic. with time-out timer

& SP-40 compact mobile speaker

* SP-50B mobile speaks:

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

* SW-100A/SW-100B compact SWR/ power maters
« SWT-1 2m antenna tuner

LOMpIale serece MAals g dvatable ior all Ing-Kemwaod FanNsceivers anc Mmost accessories
Specifications £ paces are sttnect 1o chabge without Notice or pbhgaton

Soecticabans guarapieed on Arnalewt Danads only

controls for excellent wisibility

® The TM-3830A is a 25 watt version
covering 220-225 MHz. The first full

featured 220 MHz rig!
Introducing...

m.l Digital Channel Link

Compatible with Kenwood's DCS
(Digital Code Squelch), the DCL system
enables your rig to automatically GSY
to an apen channel. Now you can auto-
matically switch aver to a simplex
channel after repeater contact! Here's
how it works:

The DCL system searches for an
open channel, remembers it, returns
to the ariginal frequency and transmits
control information to another DCL-
equipped station that switches both
rachios to the open channel, Micro-
processor control assures fast and

reliable operation. The whole process

happens in an instant!

Actual size front panel

KENWOOD

TRIO-KENWOQOD COMMUNICATIONS
111 West Wainut Street
Compton, Calfornia 90220



e All Mode Operation: FM, SSB,
CW, Packet

o Wideband Reception (from
138 to 174MHz)

® Packet Compatible (with front
panel DATA switch)

@ 2-Meter Transcelver with the
features of an HF

¢ DDS (Direct Digital
Synthesizer)

When you're ready to experience
all the multimode excitement 2 meters
offers today's amateur, you're ready
for the glamorous new 1C-275. Its
FM capabilities are unlimited, its
wideband receiver coverage {138 to
174MHz, Tx 140.1 to 150MHz) in-
cludes public services and NOAA
weather bands, plus CAP and MARS,
and its SSB/CW operations are an
OSCAR enthusiast's and VHF DX'ers
delight. No other VHF transceiver is
comparable to the IC-275 in features,
performance, reliability and ease of
operation,

ICOM America, inc., 2380-116th Ave NE, Bellevue, WA 88004 Customer Service Hofline (20
ICOM CANADA, A Division of ICOM America, Inc., 3071 - #5 Road, Unit 9, Richmond, B.C. VBX

Outpacing the Competition. The
IC-275 includes dual VFOs, 99 tunable
full function memories, true passband
tuning, crystal resonant notch filter,
noise blanker, built-in SWR bridge,
semi or full CW break-in, multifunction
meter, velvet-smooth tuning knob and
an easy-to-read amber LCD readout
with variable backlight.

Four Scanning Modes. Full spec-
trum, programmable limits, mode scan
and memory scan with selectable
tock-out (scans 99 memories in five
seconds!).

An FM'ers Dream Rig. Separate
knobs for band tuning and memory
selection. Standard repeater splits.
built-in; odd splits programmable. In-
cludes 32 built-in subaudible tones,
and actual subaudible frequency is
displayed. Unit supplied with HM-[2
up/down scanning mic and DC cord.

it's Packet Ready with rear con-
nector for audio input/output and
front panel data switch that reduces
switching time to less than 5 ms and
mutes the mic.

THE VHF SUPERSTAR!

Two Versions to Fit Your Needs.
The 25 watt 1C-275A includes a built-
in AC supply. The 100 watt 1C-275H
uses an optional external AC supply.
Both units are the same size as the
ultra compact IC-735 HF rig. and are
DC cord interchangeable. You can
alternate their fixed or mobile use!

The Matching FCOM IC-475 UHF
Transceiver is also jam-packed with
deluxe multimode features, and it's
the ultimate OSCAR mate for the
IC-275. Two versions, the 25 watt
IC-475A and the 75 watt IC-475H, are
available to suit your needs.

Exciting New Options include a
tone squelch unit, speech synthesizer,
an OSCAR module that allows tracking
with a companion IC-475, FL-83 500Hz
10.7491MHz CW filter and an AG-25
mast mounted preamp.

-45¢
3150 Premier Drive, Suite 126, Irving, TX 750
4 Cana

All stated specitications are approximate and subject 10 change without nobica or obligation.  All ICOM radios significantly exceed FGC regulations limiting spunous emissions. 2751
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Broadband monalithic microwave

integrated circuits ((MMICs) are rapidly
replacing discrete transistors in many

low-level RF amplifier circuits. These
low-cost gain blocks work from HF -
through the microwave region and

require no tuned circuits. To learn more
about these state-of-the-art devices, turn

to page 23. (cover photograph by
Meyers Studio)
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Or This Inexpensive

It Really Shouldn’t Be This Easy

Remember just a few years
ago, how it took a roomful of
equipment just io work RTTY.
And if you wanted more than one
mode It took a dedicated com-
puter system costing thousands
of dollars. The new AEA Pakratts
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 ¢onnec-
tion to the computer and
transceiver have to be easy. The
unit also has to be small and re-
quire only 12 volis, 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-84 works
with the popular Commodore 84
or 128, and the PK-232 works with
any other computer or terminal
that has an RS-232 serial port,
The PK-64 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 a 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

PAKRA

™ Model PK-64

PAKRATT ™ Model

Third, Performance and Features

PK-232

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
factory 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 Fc =800 Hz,
BW=200 Hz; HF Fc=2210 Hz, BW=450 Hz;, VHF Fc=1700 Hz,
BW = 2600 Hz.

The PK-84 uses on screen indicators to show status, mode, 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 included 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.

Advanced Electronic Applications, Inc.
P.O. Box G-2160, Lynnwood, WA 98036-0918
206-775-7373 Telex 6972496 AEA INTL Uw
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design, antenna range
tests, and on-the-air contesting
ave been combined to produce
the 4218XL’s higher gain and
“tleaner pattern, This antenna
is designed to survive, It
features step tapered boom,
tubular support braces and all
stainless steel hardware. The
new 4218XL is the only
“antenna with this great
combinatiion of features to

ralie your 2 meter activity
esaful and satisfying.

SPECIFICATIONS

frequency range 144-145 MHz, .
18 elements, boomlength 28 8 fi.

typical SWR 1.2:1, 5000 T-
heamwidth 2 x 1'*1"

turn radius 16 '7 ft
windload 3.5 ft

Excellent gain

ANT FACTS

SWR
SWR is easy to measure.
‘This has led to an improper
interpretation of the im-
portance of SWR. In most
cases, any SWR of tess
than 2:1 is satisfactory.
Lower SWR may not yield
increaged performance,
When you make your mens-
urements be sure your
SWR bridge 1s designed to
work on the frequencies
involved. Many are unrelt-
able ahove 30MHz,
Connecting the bridge
close to the antenna by
using a short jumper cable
will increase the accuracy
of your measurements,
The shorter the jumper
the better your readings
will be. Move away from
the antenna when taking
readings.

P.O. BOX 4680 48 Perimeter Road, Manchester NH 03108 USA ¢ Telephone: 603- 627 7817

Telex: 4949472 Cushsig Man




...pacesetter in Amateur radio

“DX- cellenc

The new TS-9408S 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 illustrates VBT, SSB
slope, and other features.

display panel shows CW VBT, S5B
siope tuning, as well as frequency,
time, and AT- 940 antenna tuner status.

@ Low distortion transmitter.

Kenwood's unique transmitter design
delivers top "guality Kenwaod" sound.

= Keyboard entry frequency sefection.

Operating frequencles may be directly
entered Into the TS-8405 without using
the VFO knob.

= (RM-fighting features.

Remove "rotten GRM” with the SSB
slope tuning, CW VBT, notch filter, AF
tune, and CW pitch controls.

Interface IF-232C/IF-10B

« Built-in FM, plus 55B, CW, AM, FSK.
< Semi or full break-in (QSK) CW.
= 40 memory channels.

& 100% duiy cycle transmitter.
Supet efficient cooling systermn using
special air ducting works with the inter-

speaker with audio filtering ® Y(5-455C-1
(500 Hz), ¥(5-455CN-1 {250 Hz),

nai heavy-duty power supply to allow
continuous transmissian at full power
output for periods excesding one hour,
© High stability, duai digitai VFOs.
An optical encoder and the flywheel
VFO knob give the T5-2405 a positive
tuning "fesl!
e Graphic display of operating
features.
Exciusive multi-function L CO sub-

POWER, TIMER

. N
B . .
- YUK FULL WML D

= MAN SEMI OFF  NOK

BN HF TRANSCEVE® TS$-9405

AGC METER

- FEND AUTO NAR- GHV FM!

TR )

= MEG THAM WIdE

Mode and frequency may be stored in
4 groups of 10 channels each.

¢ Programmabie scanning.
o (aeneral coverage receiver.

Tunes from 150 kHz to 30 MHz,

¢ 1 yr. limited warranty.

Another Kenwoord First!

Qptional accessories:
e AT-940 full range (1680-10m) auto-
matic antenna tuner e SP-840 external

el

K bt

HMEMDRY FUNCTION —-

Compliere ServICE manuals are avadahie

for alf irin-Kenwood fransceivers and
puLlﬁraribﬁS d’rl‘i pPNCEs are sibect o

chnge withond nohice o obhgaton

YK-88C-1 (500 Hz) CW filters; YK-88A-1
(6 kHz) AM filter = V3-1 voice synthesizer
s SO-1 temperature compensated
crystal oscillator ® MC-435 UP/DOWN
hand mic. ® MC-B0A, MC-80, MC-85
deluxe base siation mics. = PC-1A phone
patch @ TL- 922A linear amplifier

e SM-220 station monitor « BS-8 pan
rhisplay # SW-200A and SW-2000 SWR
and power meters.

SEE THE T$-940S PRODUCT REVIEW IN THE FEBRUARY 1986 ISSUE OF QST

NOTCH @S2, PITCH-E AF TUNE
<, a

RIT——— X[ ~—~GLEAN NOTGH AF TUNE

RIT/KIT . Af-BBE
. ‘. I ‘l

More T5-9408 intormation is available
from authorized Kenwood dealers,

KENWOOD

TRIO-KENWOOD COMMUNICATIONS
1111 West wainut Street
Compton, Caifornia 90220



High performance receiver

THE high performance receiver is
here from the leader in commaunica-
tions technology—the Kenwood
R-5000. This all-band, all mode
receiver has superior interference
reduction circuits, and has been
designed with the highest perform-
ance standards in mind. Lisien

to foreign music, news, and com-
mentary. Tune in local police, fire,
aircraft, weather, and other public
service channels with the VC-20
VHF converter. All this excitement
and more is yours with a Kenwood
R-5000 receiver!

s Covers 100 kHz-30 MHz in 30
bands, with additional coverage
from 108-174 MHz (with VC-20
converter instailed).

» Superior dynamic range. Exclusive
Kemwood DynaMix™ system ensures
an honest 102 dB dynamic range.

{14 MHz, 500 Hz bandwidth, 50 kHz
spacing.)

» 100 memory channels. Store mode,
frequency, antenna selection.

* Voice synthesizer option.

« Computer control option.

* Extremely stable, dual digital
VFOs. Accurate to 10 ppm over a
wide temperature range.

* Kenwood’s supeth interference
reduction. Opticnal filters further
enhance selectivity. Dual noise
blankers built-in.

» Direct keyboard frequency entry.

R=-2000 150 kH7-30 MHz in 30 nands

o All modes « Digital VFGs tune in 50 Hz,

00 Hz, or 5 kHz steps e 1) mamory channeis

s Programmable scanning * Oual 24-hour digital
clocks, with timer « 3 built-in IF fitters (CW tilter
optional)  All mode squeich, noise blanker, RF
attenuator, AGC switch, § meter o 100/120/
2207240 VAL operation » Recard, phong jacks
= Muting terminals e VC-10 optional VHE
converter {118-174 MH2)

Specifications atid prices ate subject te change without notice or obigation,

« Yersatile programmable scanning,
with center-stop tuning.

¢ Choice of either high or fow
impedance antenna connections.

» [(enwood non-volatile operating
system. Lithium battery backs up
memories; all functions remain infact
even after lithium cell expires,

» Power supply built-in. Optional
DCK-2 allows DC operation,

¢ Selectable AGC, RF attenuator,
record and headphone jacks, dual
Z24-hour clocks with timer, muting
ferminals, 120/220/240 VAC
operation.

Optional Accessories:

* Y(C-20 VHF converter for 108-174 MHz
operation » YK-884A-1 6 kHz AM tilter

* YK-885 2.4 kHz SSB filter » YK-88SN 1.8
kHz nartow SSB filter @ YK-88C 500 Hz CW
filter ® YK-88CN 270 Hz namrow filter

* DCK-2 DC power cable » HS-5, HS-6,
HS-7 headphones » MB-430 mobile bracket
® 5P-430 external speaker ® V5-1 voice
synthesizer « [F-232C/C-10 computer
interiace,

More information on the R-5000 and
R-2000 is available from Authorized
kKenwood Dealers.

KENWOOD

TRIO-KENWOQOD COMMUNICATIONS
1111 Wesi Walnut Street
Compton, Calitorma 80220
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Directors

Canada

THOMAS B. J. ATKINS, VE3CDM,

55 Havenbrook Blvd, Willowdale, ON M2 1A7
(418-494-8721)

Vice Director: Harry MacLean, VEIGRO,

500 Riverside Dr, London, ON N6H 2R7
(519-473-1668)

Atlantic Division

HUGH A, TURNBIJLL,* W3ABC, 6903 Rhoda lsland
Ave, College Park, MD 20740 (301-927-1797)

Vice Director: Jamas M. Mozley, W2BCH, 126
Windcrest Pr, Camillus, NY 13031 (315-488-9051)

Central Division

EDMOND A. METZGER, WOPRN, 1520 South
Fourth St, Springfield, Il 82703 (217-523-5861)
Vice Director: Howard §. Huntington, KIKM,
65 South Burr Qak Dr, Lake Zurich, IL 60047

Dakota Division

HOWARD MARK, WOOZC, 11702 River Hills Dr,
Burnsville, MN 55337 (612-8490-9114)

Vice Diracfor: Richard Whiting, W&TN, 4749 Diang
Dr, Minnstonka, MN 55343 (612-938-6652}

Delta Division

CLYDE Q. HURLBERT, WSCH, PO Box 502,
Biloxi, MS 39533-0502 (601-435-5544)

Vice Director: Lionel A, "Al” QOubre, KSDPG, Star
Route A, Box 185-E, New Ibaria, LA 70560
{318-367-3901)

Great Lakes Division

GEORGE 5. WILSON, 1I1,™ W4QY1, 1649 Griffith Ave,
Owensborg, KY 42301

Vice Director; Allan L. Severson, ABBP, 1275 Ethel
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Section Managers of the ARRL

Reports Invited: The ARRL Board of Directors (see list at lett) determines the policies of ARRL.
The 16 divisions of the League are turther arranged into 73 administrative “sections,” each
headed by an elected Section Manager,. Your SM welcomes reports of club and individual activity.
ARAL Field Organization appointments are availahle covering a wide range of Amateur Radio
volunteer interests. Whatever vour license class, your SM has an appaintment available, Check
with your SM (below) for further information.
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Gon Clower, KATT, 5103 W, Cherry Ln, Meridian 83842 (208-888-7020)

L. C. “Les"” Belyaa, N7AIK, PO Box 327, Belgrade 59714 (406-388-4253)
Handy Stimson, KZ7T, 9890 SW In%lewnod 51, Portland 97225 {503-297-1175)
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Joseph D, Lambert, W8IXD, PO Box 1201, Boulder City 89005 {702-294-0505)
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Robart Odell Smith, NAST, 320 Park $t—PO Box 1425, Fort Bragg, CA 85437
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“It Seems to Us ...”

Another Kind of Challenge

Last month, we talked about the challenges
to our continued access to the radio spectrum
that we're likely to face in the coming months
and years. This time, let’s look at another,
more positive sort of challenge: the challenge
to take full advantage of the opportunities
being presented to us by dramatic advances
in technology.

Amateur Radio exists because it’s in the
public interest for ordinary people to be able
to earn access to the radio spectrum for
noncommercial comimnunications and experi-
mental purposes. You can’t buy this access
by writing a check; you get it by showing that
you’re qualified to use it for the betterment
of society, with “‘betterment” interpreted
broadly and nonjudgmentally.

The FCC cites several basic purposes of the
Amateur Radio Service. They are, to supply
a voluntary noncommercial communication
service, particularly with respect to pro-
viding emergency communications; to ¢on-
tribute to the advancement of the radio art;
to advance individual skills in both com-
munications and technical phases of radio;
to provide a reservoir of trained operators,
technicians and electronic experts; and to
enhance international goodwill. These aren’t
mutually exclusive; there is a lot of overlap,
and the more the better. For example, if
vou look at the first two, taken together
they imply that we should take advances in
the state of the art and apply them to
providing the best possible communication
services.

Are we doing this? Absolutely! And wecan
do more.

One example is packet radio. The prolifeta-
tion of store-and-forward bulletin boards,
VHEF-to-HF packet gateways and imaginative
software, coupled with rules changes to
permit at least limited automatic operation,
has made possible the development of a
national (and, potentially, an international)
network for the accurate and rapid handling
of message traffic with a minimum of
operator intervention. The League’s Com-
mittee on Amateur Radio Digital Com-
munication has been spearheading the effort
to make this an organized, efficent network.
A painstakingly detailed application for a
limited number of stations to operate on HF
under automatic control, by special
temporary authority, is in the final stages of
preparation; the experience gained would be
used to assess the interference potential of
such a network and to find ways of mini-
mizing the impact on other HF users. Other
experimenters are looking beyond the store-
and-forward bulletin board system to more
efficient ways of transferring data through a
chain of relays. Another promising area for
further investigation is in adaptive modems
for packet radio, particularly for the noisy
and ever<changing HF environment, which
would automatically adjust the transmission
speed, packet length, and possibly even the

frequency band and transmitter power to
reflect circuit conditions. Another field in
which additiona]l work would pay great
dividends is in the processing of the received
signal; technigues exist which, if applied to
HF packet communication, would make for
a highly robust and efficient network. To
judge the potential for HF packet communi-
cation on the basis of present practices is a
bit like judging the potential of aviation on
the basis of Kitty Hawk.

Let’s take another example: UHF and
higher frequencies. Thanks to advances in
semiconditctors, extremely low-noise receivers
are inexpensive and widely available, and it's
possible to generate an appreciable amount
of RF power without relying on government
surplus. Bven antennas and feed lines have
improved. These developments are reflected
in ever-increasing activity in the bands above
148 MHz, and in the extending of distance
records in the “‘line-of-sight” bands to far
beyond what the experts thought possible just
a few years ago. Commercial and military
work in the UHF and microwave field
generally concentrates on the problem of
improving the reliability and security of
communications circuits; in these circles,
exceptional propagation is more likely to be
regarded as a nuisance than as a phenomenon
worth exploring for its own sake. Our unigque
contribution to the understanding of radio-
wave propagation comes from the wide
dispersion of amateur stations, each attempt-
ing to communicate beyond its “‘normal’
range, and from relating extraordinary
propagation to phenomena such as weather
patterns and air traffic routes (yes, Virginia,
there is such a thing as *‘airplane scatter’'!)
The lessons the experimenters among us learn
in the next couple of years will be applied to
a communications opportunity having even
greater potential: geosynchronous Amateur
Radio sateHites.

Something that is likely to have a more
immediate Umpact on your own operating
patterns is the ability, now being included in
many rigs, to control most of the functions
of your home station from a remote location.
Can you imagine working 20-meter DX while
strolling the supermarked aisles with a
440-MHz handheld? For an increasing
number of hams it’s an everyday occurrence!
And it’s more than just a novelty: such
capability could have enormous emergency-
communications implications, not to mention
what it could mean for apartment dwellers.
There's no need to sit, like passive consumers,
waiting for full-feature remote control to
come out of the factory; with a bit of in-
genuity (which we hope you’ll share with the
rest of us!) you can probably add it to your
station right now.

Or would you rather ragchew? That’s fine,
100. Maybe we've given you something to talk
about besides the weatherl—David Sumner,
KIZZ
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UP FRONT in

A Fond Farewell to Barry: Members of the Capitol

Hill Amateur Radio Society wanted to give US Senator
Barry Goldwater, KFUGA (left), a special send-off on
his retirement from public office. After all, the Senator
and the club go way back together. Thanks to Barry,
CHARS was able to get a small roam in the Russell
$enate Office Building to house the club station,
W3LJSS. Also, it was Barry who generously provided
much of the club’s station equipment. To show the
club’s appreciation, President George Stephens,
WB3DAC (center), presented this Morse code key
plaque to Barry in a special ceremony in the Senator’s
office on December 17. Fittingly, the bottom line

on the plaque says “It took awhile Senator, but

the Nation finally tuned into your signal!” Looking

on is ARRL Washington Area Coordinator Perry

Williams, W1UED (right). No doubt,

hams are

going to miss
the presence of
the honorable
“'Senator from
Amateur Radio”
in Congress, but
they'll likely

be hearing a
lot of him on
the amateur
bands. (W3DTN
photos)

K6IR Receives
Sarnoff Award

Kenneth Miller, KeIR, of
Rockville, Maryland, has
received the Sarnoff
Award, given annually

by the Radio Club of
America, [nc to the person
who has made the most
significant contribution

to the advancement of
electronic communication. Through the years, Ken has
heen involved in many technological innovations,
including co-developing the first 8-track tapeplayer and
developing the first automatic pilot for general aviation
use and the first solid-state automatic direction finder
for planes. A member of the DXCC Honor Roll, Ken
has been licensed for more than 40 years. Congratu-
fations, Ken!

The PRB Has a New Starting Team

The FCC’s Private Radio
Bureau, which oversees
the Amateur Radio
Service, has a new Chief
and Deputy Chief. Michael
T. N. Fitch is PRB Chief,
replacing Robert Foosaner,
who has left the FCC to
join a private law firm.

Ralph Haller, also known
to amateurs as N4RH, is
the new Deputy Chief,
Both come to their new
posts with extensive back-
grounds in communi-
cations. An exclusive
interview with Fitch and

Halter appears on page 48.

Voyager Piloted by Hams

While the Voyager was
making its way into
aviation history as the first
airplane to fly around the
world nonstop without
refueling, radio amateurs
had their own good
reason ta cheer, The pilot
and copilot of the craft are
radio amateurs, Intensive
tlight preparation didn't
leave time for Dick Rutan,
KB6LQS, and Jeana
Yeager, KB6LQR, to

upgrade from Novice, so
no amateur operation took

place. The Voyager crew
did operate as AFS6VO on
6.550- and 13.312-MHz USB
and on MARS frequencies
11.407 and 17.847 MHz,
however, to stay in touch
with a ground crew
throughout the 26,000-mile
flight. In honor of their
achievement, President
Reagan presented Dick
and jeana with Presi-
dential Citizen’'s Medals in
a ceremony in Los Angeles

December 29, Congratu-
lations, Yoyager and crew!

Novice Series Premieres
Beginning this
month, QST will
be dedicating
space within its
pages just for
Novices. Our
hope is that
through Novice
Notes you’l!
learn the things
vou need to
know—in
language you
can understand
—t0 help make
your Novice
experience a
rewarding one.
Over the course
of all this, don’t be afraid to write to us, in care of
Novice Notes, to tell us if we’re going too fast, or
about other topics you want covered. That's what

we're here for.

February 1987
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Head of the Class: Middle and high-school teachers
across North America became students for awhile tast
December, with Amateur Radio being the tutor.
Through The Shoulders of Giants, a television course
conducted by the Talcott Mountain Science Center in
Avon, Connecticut and the University of Hartford,
several amateurs demonstrated practical ways in which
ham radio can be used to teach math and science-
telated material in school. The program was aired via a
satellite hookup and over many amateur FM and ATV
repeaters. Among the instructors featured in the
40-minute program were Roy Neal, K6DUE, a science
consultant with NBC News {center) and Carole Perry,
WRB2MGP (left), a middle-school teacher from Staten
Island, New York. The moderator was Bill Dunkerley,
WAZINE (right). See this month’s Happenings for
details.

RSGB Offers Packet
Newsletter

Here’s another publication
to add to your packet
radio reading list. The
Radio Society of Great
Britain publishes Connect
International, which
includes full-length
technical articles; dis-
cussions on packet
hardware, software and
protocols; operating news;
and more. Annual sub-
scriptions for North
America are £9.24. Check
with your local bank for
information on purchasing
checks in British pounds.
The newsletter’s address is
Radio Society of Great
Britain, Lambda House,
Cranborne Rd, Potters Bar,
Herts EN6 3]W, UK.

DXCC’s 50th Update

Here’s an addendum to
[ast month’s report on the
DXCC 50th anniversary
commemorative stickers
that are available to hams.
If vou haver't already
ordered stickers, you can
help speed up the process
by mentioning the style
number: 186, The stickers
are available in quantities
of 1000; you should call
for prices. Again, the
manufacturer is the
Stephen Fossler Company,
439 South Dartmoor Dr,
Crystal Lake, IL 60014, tel
1-800-762-0030.

Three Scholarships Available

Are you in need of some
financial assistance for
college? The Atlanta Radio
Club has up to three
$1000 scholarships
available to young hams.,
Applicants must be
licensed amateurs who are
graduating from high
school and entering an
accredited college or
university for the first time
as a freshman in 1987,

Candidates will be judged
on their high school
grades, citizenship and
leadership qualities, ham
radio achievements and
financial need. Residents
of Georgia and its con-
tiguous states will be
given extra consideration.
For an application form,
write to Phil Latta, W4GTS,
259 Weatherstone Pkwy,
Marietta, GA 30067,

Postscript to Christmas

The whereabouts of Santa
Claus's home has been
discovered—and he’s a
ham! According to (JSA
Today, December 19, 1986,
Santa lives in a log
cabin—with a new work-
shop and radio station—on
the edge of the Arctic

Circle, courtesy of Finnish
tourism officials. [n case
you want to get your
Christmas [ist in early for
next year, his address is
Korvatunturi SF-99999,
Firland. His cal! letters
are OH95CL.

JOTA Down Under: When members ot the Western
Radio Club, of Blacktown, New South Wales, Australia,
were asked by local Scouts to help in the Jamboree on
the Air, they jumped at the chance. In addition to
introducing some young people to Amateur Radio, the
hams helped Scouts and Guides from the Tartoola
District earn their Communications badges. During the
Qctober event, the Scouts spent some time operating,
built varicus projects, and passed a written exam on
basic electronics and safety. On the air, the Scouts
talked with amateurs and other Scouts from around
the world, including Fiji, lapan and the Soviet Union.
One participant went home particularly happy, being
perhaps the first Scout to have a two-way via Fuji-
OSCAR 12 from a JOTA station. Shown here is
VK2XKK, demonstrating packet radio and sateliite
communications for Scouts at the Western Radie
Club’s JOTA station in Blackheath.
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League Lines

Novice Enhancement is coming! FCC is expected to release its final decision this month on the new rules allowing
expanded operating frequencies and new modes for Novices. Michael Fitch, new Chief of the FCC’s Personal Radio
Bureau, says in an interview on page 48 that the Report and Order ““may even be out by the time this interview
is printed.” See “FCC Issues Novice Enhancement NPRM” in June QS7 (p 48) and the Happenings column in
September QST (p 67) for further details of the proposal. W1AW, The ARRL Letter and upcoming issues of QST
will carry full details about the expected announcment.

Written Examination Credit. There is none—yet. As of January 1, FCC had still not received the go-zhead from
the Office of Management and Budget (OMB) concerning the proposed changes in the FCC Form 610 needed to
implement the proposal. The new rules for written exam credit do not go into effect until OMB approval is secured.
FCC has had to correct earlier notices it had issued on this subject.

Question Pools. In PR Docket 85-196, the FCC announced that it was turning over maintenance of question pools
for the amateur examinations to the Volunteer Examiner Coordinators (VECs), as of January 1, 1987. Under the
FCC decision any VEC could, if it wished, have its own question pool independent of other VECs, and it could
be easier (or harder) than others in use. The League, feeling that the Amateur Service would suffer if candidates
could “‘shop around’’ for an easy exam, in September filed a petition for reconsideration; similar petitions were
filed by others. No answer to that petition having been received by late December, the ARRL then filed a petition
tfor Stay. Just before year-end, the FCC released a further Public Notice, encouraging VECs to use the existing pool
throughout 1987 and to cooperate in creating a new one. The League is evaluating the latest announcement to deter-
mine whether it goes far enough to render the ARRI, petitions moot. Stand by for further information.

Now that 1987 is here, s0 is the Golden Jubilee of DXCC Award! Throughout the year, the bands wilt be busy with
activity as award hunters begin the quest to work 100 DXCC countries. The rules are simple: Any mode or band
(except 10 MHz) may be used for contacts. No QSL cards are required—just a special application form, MCS-555,
available from HQ for an SASE. An attractive certificate embroidered in gold (see September QST, page 12, for
a full-color view) will be sent to each qualifier. The application fee is $5 US cash or check, or 12 IRCs from overseas.

When the DXCC award was first announced in 1937, there were five charter members—and it had taken each
of them several years to accumulate their country totals. How long will it take you to replicate their feat 50 years
later, at the bottom of the sunspot cycle?

Is the Volunteer Examiner program working? Yes, says FCC. In a recent news release, the Commission said that
between the start of the VEC program, December §, 1983, and 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 element. The FCC also noted that VECs and VEs were doing outstanding work in screening
the applications sent to FCC. Between October 1985 and October 1986, less than 0.5% of the applications were
defective. Also, 97% of the applications were forwarded to FCC within the 10-day time period allowed.

The ARRL Board of Directors was to meet January 16-17 in Hartford. Complete details and minutes of the meeting
will appear in March QST.

Patience is a virtue. . . FCC processing of amateur licenses at its Gettysburg, Pennsylvania facility is running 6-8 weeks
behind as of the beginning of the year.

The ARRL has filed comments against the FCC’s notice of proposed rule making, PR Docket 86-397, which would
authorize additional frequencies in the 40-meter band to Novices and Technicians in Alaska, Hawaii, Region 2 Pacific
and Caribbean insular areas., Amateurs who operate 40 meters at night know that communications above
7100 kHz is difficult because of interference from HF broadcast stations transmitting in Regions 1 and 3. The ARRL
said that it had previously endorsed authorizing telephony operation at 7075-7100 kHz for United States amateurs
adjacent to Region 3 and in the Caribbean. This authorization would allow them to avoid the broadcast interference
and, in time of emergency, to take part in the various regional and international neis that operate in that band. However,
there is no similar compelling reason to make another special exception in the case of Novices and Technicians. Night-
time communications on 7100-7150 kHz for Novices and Technicians in Alaska, Hawaii, and the Pacific and Caribbean
insular arcas are no greater than those faced by Novice and Technician operators in the contiguous United Staies.
In conclusion, the League commented that since Novice privileges may be significantly increased because of Novice
Enhancement, it was not the proper time to consider expanding their privileges, even in these outlying areas.

CQ 100th Congress! Are there any hams who are members of the 100th Congress? Any who are staff or com-
mittee staff members? Please call the ARRL Washington office at 202-296-9107 and leave your name, position, Capitol
Hill address and phone number., ARRL Washington Area Coordinator WIUED wants to meet you!
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Need a hand putting that
Novice ticket to use? Help is
as close as your nearest club.

By Lee G. Hayford, AH2W

morning didn’t bother Matt as he

made his way through the freshly
fallen snow. Spotting a coworker, Matt
packed a handful of fluffy snow into a ball
and threw it at Jack, who was huddled at
the bus stop, breathing on his bare hands.
The snowball crumbled in midair. Jack
hadn’t even noticed.

Four weeks ago, Jack had passed both
the written and code parts of the Novice
test. Carl, a local electronics technician,
had given him the test and said the FCC
would issue a license in four to six weeks.
Though Jack had spent the past month
dreaming of making his first contact, he
dreaded trying to copy those first code
signals through other signals and noise—
what Carl called QRM and QRN. None-
theless, he smiled at the thought of those
reams Of scrap paper piled in his desk
drawers, testimony to the hours he’d spent
on code-practice sessions,

“‘Ground control to Jack,” yelled Matt,
finally getting his friend’s attention.

**Oh, hi, Matt. I was thinking about
getting my Novice ticket and what my call
sign will be.”

“Yeah, I know how you feel. Too bad
you don’t have an antenna and a rig vet.
You won'’t be able {o get on the air when
you get your ticket. . .unless you go over
to Carl’s shack.”

*I know. But what really bothers me is
I don’t know what antenna would work the
best on 15 meters—or even how to put one
up. Not to mention finding a radio in my
price range. There are so many kinds
available.”’

“How about asking Carl for some
help?”’

“I've thought of that, but Carl has a
tight schedule. Probably doesn’t have the
time.”*

*“Then why not come over to the club
meeting tonight? I"m sure you'll find
someone there who'll be glad to lend you
a hand putting up an antenna. You goita
admit, it sure would be nice having a

14 1L £

T he chilly bite of this mid-December

station to get on the air with as soon as your
license arrives.’*

**What kinda club is it?”’

“A repeater ciub.”

5l ARE 80
MANY
RIGS

/Z\VAILABLE

w:—ucu IS THE BEST
FOR ME IN MY E
PRICE RANGE?" |

| "YOU CAN A5
GET ADVICE C;{ L)
ON BUY- i/
ING A Eg&\}\ﬁ)&_ﬁ/f/l‘
RIG, AND{Q o
MAYBE
EVEN FIND 3
A CLUB MEMBER‘

WHO HAS SOME
GEAR TO LEND YOU." j

ey

‘

“Will 2 ham who’s into repeaters he
willing to help me put up an HF antenna?*’

“1 don’t see why not...but there are
plenty of other clubs. Last week, I called
the American Radio Relay League and got
hold of the Club Services Department.
They sent me a computer printout of all the
ARRL clubs in my area.”

*“Yeah?" Jack wondered, stamping his
feet to keep warm.

“Sure. They also sent me a list of
instructors in my area. I’ve been putting off
upgrading to Advanced, and maybe an
instructor will give me the push I need.”

““QOkay, 50 I can get a list of ARRL clubs.
But why should 1 join one? AH I wanna do
is get on the air, have a few QSOs and
maybe build up my code speed.’

Matt thought for a moment before
answering. *‘There are lots of reasons.
You've already said you need help putting
up an antenna. . .and advice on buying a
rig. You might even find a club member
who has some gear to lend you.™

“Hmm,” thought Jack, not totally
convinced.

I had a blast at last month’s club
meeting. Club members gave me a plaque
for being ham radio’s worst cook. [ tried
to cook lasagna for a club dinner—and
prompftly learned that I should stick with
contesting. 1t's nice to be part of the gang.
This weekend, 'm using my 2-meter
hand-held at a checkpoint in the Christmas
parade. Qur club always sends a bunch of
us to help coordinate communications
during a few public-service events each
year,”

“QOkay, okay, [ get the idea,” said Jack.



“*1f I join a club, I get all kinds of support
and help, make new friends, and have fun
while I learn about ham radio and make
myself useful in the community. The only
way to start is to go to a4 meeting—and
you've just sold me on that idea.”

workshop at the community college. The
buzz of people talking reminded him of the
boarding area of a busy airport. He
generally didn’t like crowds and was about
to lose himself in a corner when a hand
firmly clasped his back.

visitors, so don’t run away.”” Jack smiled
at the gentle tease.
“Matt told me this is a repeater club,
Carl. Why is a DX contact on the agenda?”’
‘““We have a club repeater, sure, but this
is really a general-interest club. We’re into

That evening, Jack
was roused by the
shrill ring of the tele-
phone. Browsing
through the ARRL
Operating Munual, he
was looking for tips
on making his first
on-the-air contact.
How will I ever learn
all those Q signals,
thought Jack. It's
hard enough not being
nervous about making
a mistake during a
contact. But Jack’s
fears gradually gave
way to his growing
excitement.

Matt’s enthusiasm
for ham radio spilled
through the telephone
receiver. “‘Jack, you
comin’?”?

“¥ou mean to the
club meeting?”’
“Yeah. Carl just told

Help is Just a Phone Call Away

If you're like most Novices and beginners, you'd appreciate a little
help putting that new ham license to use. More than likely, you don’t
have an experienced amateur operator in the family, so you'll have
to look elsewhere. A radio club is one of the best sources for help in
setting up a station, locating gear, and even when an antenna
project goes awry. It's alsc a good place to learn more about
operating: contesting, DXing, handling traffic, repairing equipment,
and more. And don't forget fellowship—getting to know the people
behind the call signs. Many are the special personal rewards for
joining those who have helped you get that Novice ticket, and by
helping others in turn.

Radio clubs are as varied in purpose and scope as the members
themselves. There are repeater, schoct, DX, general-interest, con-
test, VHF and public service clubs, to name a few. Finding the club
that matches your interests is easy to do, and will greatly increase
your enjoyment of Amateur Radio. As a newcomer, you can bring
enthuséasm and a new perspective to any club—and add to the
collective strength of the Amateur Service.

Well, what are you waiting for? There are nearly 1800 clubs
across the country that are actively affiliated with the ARRL. Why not
call or write to the Club Services Department, 225 Main St,
Newington, CT 06111, tel 203-666-1541. We'd like to put you in
touch with a club hear you today.

all kinds of things.
For example, Bill over
there and a few other
club members are
working on an inter-
com system for the
hospital in their spare
time. Mary and Joe
work a lot of the
traffic nets, passing
messages. The club
even has a local net on
10 meters.

Jack was impressed.
“Does the club hold
classes for people in-
terested in getfing a
license...or up-
grading?"’

Carl’s eyes wrinkled
in a2 warm smile.
*“Why, Jack, don’t
you remember your
own introduction to
ham radio came when
vou asked me what
that long pole was

me that the club

doing on my roof?”’

finished putting up a
six-element triband
beam yesterday, and tonight they have a
sked with Pitcairn Island, of Mutiny on the
Bounty fame.””

**Great, Matt. Count me in, You
drivin'?”*

**Sure, I’ll be gver in a few minutes to
pick you up.”’

Jack marveled at the large number of
people crammed into the tiny electronics

- s -

“HOW ABOUT HELP
IN GETTING MY
STATION ON

THE AIR?"

“I'M SURE YOU'LL
FINg SOME CLUB
MEMBERS WHO
WILL HELP YOU
PUT UP AN
ANTENNA."

NN

“CGlad you've come to the meeting,
Jack.”” Carl’s pleasant voice eased his
nervousness. ‘*The club president usually
begins the meeting by introducing zil

JOIN A CLUB, I'LL
BE ABLE TO MAKE
NEW FRIENDS ANP
HAVE FUN WHILE
LEARNING ABOUT
HAM RADIO."

“F sure do, Carl.
But | never thought
of you as being a teacher.””

*“From now on just call me “Teach,”
whispered Carl as the club president called
the meeting to order. M

Lee Hayford, AH2W, is the ARRL Club Program -
Manager,

CALLED é
i THE ARRL
AND THEY
SENT ME A
LIST OF
ACTIVE CLUBS
IN MY AREA."
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e Under Construction

Understanding and Constructing
RF Chokes

Part 16: RF chokes shouldn’t be taken for granted. They can
become hot, burn out or work perfectly. Some simple rules for

ensuring good performance are given here.

By Doug DeMaw, W1FB

ARRL Contributing Editor
PO Box 250, Luther, Ml 49656

here can | buy a plate choke
W for my homemade linear ampli-

fier? Can | construct my own
choke? How much inductance <o I need?
These common queries are sometimes
heard while monitoring the ham bands, or
read when answering my mail. I think more
needs to be known about RF chokes by
those who are new to Amateur Radio, or
those who haven’t taken the time to learn
how RF chokes operate. This article is
aimed especially at those of you who want
to know how to choose or build an RF
choke for best performance.

Types of RF Chokes

Fig 1 shows three common formats for
RF chokes, A single-layer or solenoidal
choke is shown at A. A pi-wound choke is
shown at B, and a solenoidal toroid RF
choke is depicted at C. Bach of these
chokes can do the same job if they are
designed and applied correctly.

Chokes A and B of Fig I may be air
wound or on insulating, nonmagnetic
forms, such as ceramic or high-dielectric
plastic. When a large amount of inductance
is needed, versus choke physical size, we
may use ferrite or powdered-iron forms to
increase the inductance over that which will
occur with an air-core coil of equal furns
and size. The pi-wound choke of Fig IB
also provides a2 means by which greater
inductance (many wire turns per pi} can be
obtained.

RF chokes ¢ome in many sizes and
shapes (Fig 2). Some are encapsulated to
protect the windings from abrasion, dirt
and moisture. Others are simply dipped in
glyptol or similar varnish, while many
<hokes are without any exterior protective
coating. Some chokes are wound with Litz
wire (several strands of fine enameled wire
in a silk or cotton outer sheath), and others

16 11 £3

{A) (C)

TORQIDAL

3 (2)

SOLENQIDAL Pl WOUND

Fig 1—Formats for RF chokes. A single-
layer, solenoidal winding is shown at A,
Chokes with multilayer pi windings appear
as shown at B. Toroidal RF chokes (C) are
also suitable, and offer a self-shielding
property that is helpful in discouraging
circuit instability.

contain plain enameled, single-strand
copper wire, Generally, the Litz-wire
chokes exhibit a higher QQ when many turns
are required. Some RF chokes are self-
supporting, air-core devices. These are
made from heavy gauge enameled wire
(solenoidal wound), and require no solid
coil form to help them retain their shape.
This type of ¢hoke is used at VHF and
UHEF, where small values of inductance are
common.

What Does an RF Choke Do?

The word *‘choke” i3 self-explanatory,
But, what does an RF choke hold back?
The answer is “RF energy.” If we have a
signal path to which dc must be added, we
do not want the RF energy to become mis-
routed to the dc voltage source. Rather, the
RF energy must be allowed to continue on
its intended course. An RF choke permits
the flow of dc, but will block the flow of
ac or RF energy. Not any RF choke will

provide this service: It must be of the
correct inductance and current-carrying
capability. This depends upon the type of
circuit in which it is used.

Basically, an RF choke may be regarded
as a resistance (impedance) against ac
energy. The only de resistance through the
choke is the ohmic value of the wire in the
winding. The higher the inductance (im-
pedance) of the choke, the more effective
it is for blocking the flow of ac or RF
energy.

Circuit Examples

Two typical examples where RF chokes
are used appeat in Fig 3. Example A is for
a transistor class-C amplifier. An RF choke
is found in the collector circuit of QI. [t
allows the RF current to flow into the pi-
section filter, but not to the power supply
via the Ve line. However, the dc voltage
will reach the collector via RFCI. A similar
set of circumstances is found at B of
Fig 3, where a vacuum-tube RF power
amplifier is illustrated.

Choose the Right Choke Inductance

There is no universal RF choke that we-
may buy or build for circuits such as those
in Fig 3. First, the choke must be able to
handle the direct current that flows through
it when the amplifier is conducting, The
current should flow with minimum voltage
drop, which means the choke should have
the least dc resistance possible. Check the
current rating of the choke you buy, or use
a large enough wire gauge to handle the
current if you wind your own RF choke.
The wire table in The ARRL Handbook
may be consulted for gauge versus current
rating. Always select a current rating that
exceeds the expected current by at least
20%,

Choke inductance is dependent on the



design. More on this later.

What if the Inductance 1s too Low?

We must keep in mind that an RF choke
is in parallel with the characteristic im-
pedance of the circuit with which it is used.
This can be thought of as twa resistors in
parallel, wherain the combined value will
always be less than that of the smallest
value. If the RF choke reactance is too low,
say, a 5-ohm X in parallel with a 25-ohm
collector impedance, the choke is not
effective at blocking the flow of RF
current, and some RF energy will reach the
power-supply line. Also, this low choke
reactance will cause a mismatch at the
collector circuit if fixed-value networks are
used. This will prevent proper power trans-
fer from the amplifier to its load. In this
undesirable situation, the choke will have
to accommodate some RF current along
with the dc current that flows through it.
Choke heating or destruction can result.

Fig 2--A collection of manufactured RF chokes to illustrate the many formats used in

choke construction.

RF chokes come in many
sizes and shapes

RE AMP /,Z =425 M1

RFCA
I‘ o4 WF
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Fig 3—Circuit examples that show RF chokes as collector (A) and plate (B) impedancas to
allow the flow of dc while blocking the passage of RF current.

characteristic impedance of the circuit in
which it is nsed. An industrial guideline for
solid-state circuits calls for a choke reac-
tance (X[ in ohms) that is approximately
four times the impedance of the circuit to
which it connects. Fig 3A indicates a
collector impedance of 12.5 ohms. This
means that the RF choke should have an
X, of 50 ohms at the lowest planned
operating frequency. Assume that our
amplifier will be used on 3.5 MHz. How
may we find the required induciance for
RFCI1? Here is how it is done:

X

P ... M

L (H) 2xf (MHz) (Eq 1)
— 50 _ 2

L (uH) = I 2.27 uH

You may be asking, ““How do I learn the

transistor collector impedance?’’ That is
also a simple procedure:

Z (coll} = (Veg)2/2P, (Eg 2)
where
Z is in ohms
Ve 15 the collector-to-emitter voltage
P, is the output power in watts

Thus, if Q1 of Fig 3 has a 12-V supply
and 5% watts of output, the collector Z is
12.5 ohms, as shown.

The situation at B of Fig 2 is about the
same as for A of the same figure. In this
example, we find an arbitrary 3000-ohm
plate impedance. Assume that our lowest
operating frequency is 28 MHz. 1f we were
to use the x4 rule for reactance stated
earlier, the ideal choke inductance will be
based on 12,000 ohms of choke reactance.
This equates to an inductance of 65.8 pH
at 29 MHz, using the procedure in Eq 1.

However, it is more practical to use a
different procedure for vacuum-tube choke

It becomes impractical to follow the x4
rule with tube types of amplifiers, owing
to the high plate-impedance values. Most
commercial high-power amplifiers contain
plate chokes of ftairly [ow reactance,
respective to the plate impedance. The
designers tend to adopt a different rule than
is used in the semiconductor industry. The
effective parallel resistance of the choke is
the matter of concern rather than the X,
A maismatch caused by low choke reactance
can be tuned out by the adjustable network
in a vacuum-tube amplifier. High-Q plate
chokes are chosen to provide an acceptable
parallel resistance. This characteristic can
be measured with a laboratory instrument
called an RX meter. A choke with a parallel
resistance of 100 kf2 or greater would be
suitable for use in the circuit of Fig 3B.
Such a choke might have only 100 gH of
inductance for use at 1.8 MHz. Multilayer
pi-wound plate chokes were once used in
place of solenoidal ones. This was done to
obtain high values of choke inductance.
Typically, a I-mH choke was used for 80-m
amplifiers. Pi-wound chokes can cause
problems (more on this later).

Another example of an RF-choke ap-
plication is shown in Fig 4. RFC1 permits
the base of QI to have a dc return to
ground, but it prevents RF energy from
being lost to ground. A typical RF power
transistor, when excited, has a base
impedance of less than 10 ohms. Therefore,
the RF choke may be of very low in-
ductance. Let’s assume the transistor in

Fig 4 has a base impedance of 5 ohms. The
operating frequency is 7 MHz. Knowing
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RF AMP

5l
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Fig 4—RFC1 is used as a base impedance
for Q1. This provides a dc return for the
base circuit while keeping the RF energy
above ground.

these facts we find that Eq 1 calls for a
minimum choke inductance of 0.45 pgH.
Therefore, a very small solencidal choke
may be used.

Problems with Series Resonance

If vou're an old-timer, I’'m sure you recall
the shock of turning on. for the first time,
a homemade RF power amplifier, only to
hear a loud bang and see tendrils of smoke
rise from the RF plate choke! On inspec-
tion you discovered that two or more of the
multilaver pi coils of the choke had turped
dark and slammed together with a shotgun-
blast sound. Why did this happen? The
culprit is cafled “*series resonance.” Fig 5A
shows an RF choke across which some para-
sitic capacitance exists. All inductors are
affected by stray capacitance across the
turns. This sets up a self-resonant condition,
such as that shown at Fig 5B. This paraliel
resonance can be troublesome at certain fre-
quencies, especially in a broadband ampli-
fier; the frequency response of the circuit
will not be flat, as desired.

We are not concerned so much with
parallel resonance in our narrow-band RF
amplifier circuits, but series resonance in an
RF choke can quickly cause choke destruc-
tion (shotgun effect mentioned earlier). A
good RF choke will not exhibit a series
resonance at any amateur frequency within
the operating range of the amplifier. You
may test vour RF choke for series
resonances by placing a shorting wire across
the choke terminals (keep the wire short},
then checking the choke with a dip meter.
If the resonances fall outside the ham bands,
no problems should be encountered.

A series resonance within or near a ham
band will allow the RF current to rush
through the choke to ground, via the bypass
capacitor at the B + end of the choke. This
will heat the choke and set up a field that
can cause the pi windings to slam together
with a bang! A solenoidal RF choke, on the
other hand, may end up with a blackened,
sagging winding. I have known amateurs
that blamed this type of malady on parasi-
tics. it’s true that high-magnitude parasitic
oscillations can cause a choke to burn up,
but only if the choke happens to be series-
resonant at or near the frequency of the
parasitic. The rule is to make sure that (1)
your amplifier is stable, and {2) that the
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Fig 5—Stray capacitance exists across any
coil winding, as shown at A. This can
cause an unwanted parallel resonance for
RF chokes (self-resonance) as indicated by
the dashed curve at B.

plate RF choke has no series resonances at
any planned operating frequency.

Other Choke Problems

Under some conditions, the RF chokes in
an amplifier can set up an unwanted
self-oscillation event. Fig 6A shows a circuit
in which this might occur. RFCI and RFC2
have relatively high Q values. Furthermore,
they are of the same inductive value. These

chokes, in combination with stray circuit
capacitances, happen to be resonant (Fig SB)
at the same frequency. Here we have a per-
fect tuned-base, tuned-collector situation.
Although the amplifier may be designed for
3.5-MHz operation, self-oscillation takes
place at, for example, 800 kHz. The fre-
quency of oscillation may be anywhere in
the spectrum, depending on the parallel
resonance of the chokes, If the self-
oscillation is strong enough, it may destroy
the transistor because of high peak voltages
and currents.

How might we prevent this dangerous
situation from existing? First, chokes of
different inductance values should be nsed.
Secondly, we can spoil the Q of one of the
chokes (Fig 6B) by placing a low-value resis-
tor in parallel with the choke, or by using
an 850-mu ferrite bead in series with the RF
choke. A resistor could be bridged across
RFC2 of Fig 6B to lower the {3, but part
of the amplifier power would be dissipated
in the resistor. This is not an efficient road
to travel.

Some Practical Homemade Chokes

Should we buy or build our RF chokes?
Being the tightwad [ am, and generally
wanting **instant delivery” of component
parts when [ place an order, I prefer to
make my own chokes. Certainly, a home-
built RF choke is simple and inexpensive
to fabricate. Let’s examine first a high-
power plate choke for a tube type of RF
amplifier, such as two 3-500Zs in parallel
for 2 kW PEP.

The photograph of Fig 7 shows an RF
choke that I developed for my personal use.
Several attempts were made to design a

RF AMP
{ 800 kHz)
0. pF
e
500 uH
RFC ¢

Qi

(800 kHz)

FERRITE
"BEAD

RFC 2

Fig 6—Unwanted parallei resonance of RFC1 and RFC2 at A can cause a tuned-base
tuned-collector salf-oscillation that may destroy a transistor. The circuit at B includes some
Q-spoiling devices (R1 and Z1) that aid in preventing self-oscillation and the peaking

response of self-resonance (see text).



Fig 7—Photograph of the W1FB high-power RF plate choke. Unwanted parasitic
capacitance is reduced by adding spacers along the coil winding.

choke that had no series resonances in or
near any of the HF-band amateur fre-
quencies. The 12-meter band presented the
major problem in this effort: Series
resonances kept popping up in a range
from 23 to 27 MMz while working with a
continuously wound solenoidal choke. I
was able to increase the frequency of the
unwanted resonance by making the choke
winding smaller, buf this sacrificed per-
formance at 3.5 MHz. Finally, 1 reveried
to the old method of placing individual
single-layer windings on the coil form (see
Fig 7) to break up the distributed capaci-
tance. | knew this would raise the series-
resonant frequencies of the choke. As
indicated in Table 1, the resonances did
indeed move higher (36, 43 and 64 MHz,
as checked with my dip meter after placing
a shorting strap across the RF choke).
When the resonance existed at 26 or
27 MHz, the effective parallel resistance of
the choke was only 5000 { at 24.9 MHz.

I chose no. 22 enameled wire for the
choke winding. This size wire will handle
up to 900 mA of current if it is not con-
fined in a transformer case or other hot
environment. We may assume that our RF
chokes will be located where there is a flow
of air (cooling fans) in a linear amplifier.

Fig 8 shows a small bobbin-wound choke
that has an inductance of 3 mH. 1 wound
this unit on an Amidon B-72 ferrite bobbin
(permeability = 2000). The bobbin is filled
with no. 30 enameled wire, scramble wound.
The ualocaded Q is 50 at 250 kHz. The
paralle] resistance is 125 k2 at 500 kHz, and
100 k2 at 1.9 MHz. These bobbins are
¥ inch long and have an OD of 3/8 inch.
A collar is located at each end of the bobbin,
and this makes it easy to scramble-wind and
contain the wire. A wire pigtail protrudes
from each end of the coil form to permit
attachment of the coil winding. This choke
was wound mainly to illustrate how easy it
is to wind your own high-inductance RF
chokes, Smaller ferrite forms (with pigtails)
are also available for winding homemade

VHF and UHF RF chokes.

Practical Aspects of the RF Plate Choke

Fig 9 shows the winding data for the
plate RF choke of Fig 7. In practice, the
number of turns per separate winding is not
especially critical. Normally, [ use
progressively larger windings per section,
but the lower winding of this choke had to
be pruned in order to resolve the series-
resonance problem mentioned earlier.
Otherwise, there would be more than
36 turns on the bottom winding.

My coil form is a 5¥2-inch piece of high-
impact polystyrene tubing with an QD of
3 inch. The dividers between the winding
sections are ¥-inch slices of ¥4-inch PVC
tubing. Each divider is cut with a hacksaw
to provide an expansion gap when the
dividers are mounted on the coil form. The
resulting slots in the rings allow the wire
to be routed through them to the
succeeding winding. One length of wire is
used for the entire choke.

No. 4 screws and nuts are used to affix
the two solder lugs, and a pair of no. 6
spade bolts at the bottom of the coil form.
The spade bolts may be used for attaching
the RF choke to a chassis. A generous
coating of polyurethane varnish is applied
to the coil winding and divider rings. This
protects the winding from abrasion while

Fig 8—Phatograph of a homemadae 3-mH
RF choke that Is wound on an Amidon
ferrite bobbin (see text).

Table 1
Homemade RF Piate Choke

Performance
Paralle!

Froq Resistance RX Moter
(MHz) (kifohms)  Reading
28.0 100 ¥ =3
24.9 126 X =2
21.0 125 X =15
18.0 100 X =0
10.1 100 Xg=1
7.0 125 Xg=6
35 100 Xec =30

These values were measured by means of
a Boonton Radio Corp 250-A RX meter, X,
is a plus reactance and X is a minus
reactance. Series resonances for this RF
choke are approximately 36, 43 and

64 MHz. The choke inductance is 65 pH
and the Q (unloaded Q) is 120. Although
the RF choke shows a parallel resistance
of approximately 100 ki at 1.8 MHz, the
capacitive reactance was off scale at this
fraquency. Therefore, the data were not
inciuded in the table. The choke should,
however, perform satisfactorily at

160 meters.

Tag

NO. 4 77 138"

NG, 2 26 T (7/18")

NO. 3. 48 T {1"}

NO. 4 36 T (374")

WO, 22 WIRE

BOTTOM

Fig 9—Detalls of the plate. RF choke shown
photographically in Fig 7. A continuous
winding is broken up into four sections to
reduce the effects of stray capacitance.
Dimensions are included for the lengihs of
the four close-wound windings.

{continued on page 22)

February 1987 19



Using QSTs to Choose
an Old HF Rig

Want to buy a used HF transceiver? QST’s

can be a big help.

By George F. McCanless, Jr, KA4GSQ

3218 Panorama DOr
Huntsville, AL 35801

he Product Reviews in old

OSTs are invaluable in selecting

a used HF transceiver. Product
Reviews replaced the previous Recent
Equipment articles beginning in January
1976. The change in the column title
accompanied a change to more extensive
laboratory testing in that wvear. The
laboratory testing of Amateur Radio equip-
ment is a highly beneficial service per-
formed by ARRL for members. Although
the “‘experts’” may differ over the best
method of testing, the approach used in the
ARRL Lab has the virtue of being a
standard procedure. it has been applied to
most of the HF transceivers introduced in
the last 10 vears.

In preparing this article, Product
Reviews appearing over the last 10 years
wefe” analvzed. Table 1 digests the
information appearing in those reviews.

No transmitter data are given. The
ARRL tests show that all transmitters
complied with existing FCC regulations on
spurious and harmonic emissions.
However, in some cases modifications were
necessary. A problem that is sometimes en-
countered in transmitters is distortion. SSB
transmitters are not noted for high fidelity.
Some transmissions are difficult to under-
stand, and this may be complicated by
phase distortion from a synthesized local
oscillator, Read the laboratory testing
portion of the Product Review and the on-
the-air comments. Probably the best way
to evaluate transmitter distortion is to listen
on the air. A transmitter that sounds good
when used by others usually will sound
good when you use it, if used corvectly. Try
to choose a rig that is relatively distortion
free.

In addition, such features as passband
tuning, IF shift, notch filters, dual VFQOs,
digital readout, memory, scan capability,
FM and FSK have not been included.
Cenerally, later equipment and higher
prices indicate more features. The review
equipment may or may not have included
options. Specific information about a

20 s

particular rig can be obtained by reading
the review.

Table 1 Format

Make and Model

The first column lists the make and
model of 44 HF transceivers reviewed in
ST from January 1976 through October
1986. The equipment is listed in the order
that the reviews appeared—earliest review
first, latest review last. All units generate
4 nominal output power of approximately
100 W, unless noted otherwise. Exceptions
are the low-power transceivers produced by
Heath (HW-8 and HW-9) and by Ten-Tec
(Argosy, Century 21, Century 22}. Al the
reviewed transceivers are solid-state
designs, unless noted. The all-solid-state
rigs have the advantage of easy tune-up and
band changing. In addition, mobile or
portable operation may be facilitated. The
disadvantages are an optional power supply
is usually required, and an antenna
matching network of some type may be
necessary.

QST Issue

This column lists the issue of QST in
which the review appears. This information
is the most significant information
presented in this article. f you are
considering purchase of a particular used
rig, read its review carefully. Then check
the next few months of the Technical
Correspondence and Hints and Kinks
columns for additional information
(Feedback or updates). If yvou have a
problem in focating the particular issue, try
radio clubs, or the local public or university
library. Many hams have saved all issues
over a long time—iry them, or check the
flea market at your next hamfest, Also, the
ARRL will furnish a back issue or a copy
of the review for a nominal charge.

Bands and Modes

All of the iransceivers cover the 80-
through 10-meter amateur bands. This

Product Reviews

column shows any exceptions. Most of the
transceivers are capable of CW and SSB
operation. The Heath HW-8 and HW-9
transmit and receive CW only, and the
Ten-Tec Century 21 and 22 transmit CW
only. This column also shows additionai
bands and modes, such as 160 roeters,
WARC bands, general coverage capabili-
ty and AM operation.

Receiver Performance

Three columns are devoted to describing
the performance characteristics of the
receiver sections. The tests performed in the
ARRL Lab are patterned after those
described by Hayward and covered in some
detail in the ARRL Handbook.) A recent
OST article describes the Product Review
process, and the procedures that ARRL
uses to maintain the integrity of the
process.2 Unless otherwise noted, the
column heading 80 m-20 m indicates the
test results that were obtained on B0 meters
and 20 meters, respectively.

Minimum Discernible Signal

Minimum discernible signal (MDS), or
noise floor, is the lowest level signal that
can be detected by the receiver. It is the
signal level equal to the internally generated
noise in the receiver. Seven of the units
contain preamplifiers that can be switched
in or out of the signal chain, In six cases,
the data were obtained with the pre-
amplifier activated. In the testing of the
Yaesn FT-102, the preamplifier was
inactive. Preamplifiers reduce the MDS.
The vaiues in the table range from — 144
to - 125 dBm. (The lower-fevel values
generally indicate better performance:
- 144 dBm is better than ~ 125 dBm.,) The
lower values of MDS only improve per-
formance up to a point, however. In the
bands from 160 through 20 meters, reduc-
tions below about 132 dBm do not

Notes appear on page 22.



Table 1

Summary of HF Transceiver Product Reviews

Make QsT Bands Noise Floor Blocking Dynamic
and Issue and (dBmj Range (dB)
Madel Modes 8m 20m 80m 20m
Heath HW-8 Apr 76 No 10m — — — —
Kenwood TS-820* Sep 76 160 — —-138 — 114
Yaesu FT-101E* Sep 76 160, AM —_ ~141 —_ 108
Heath HW-104 Dec 76 — —125 -— 94
Yaesu FT-301D oL 77 160, AM e =133 — 100
Ten-Teg Cent 21 Dec 77 — — — — —
Kenwood T8-5208* May 78 160 — -133 — 104
Yaesu FT-901DM™ Nov 78 160, AM -137 137 114 118
1COM 1C-701 Apr 79 160 -133 -133 120 120
Drake TR-7/DR-7 May 79 GC, AM, 160 -133 ~133 120 120
Swan 100MX Jun 79 . — —_— — -
Ten-Tec 554 Jul 79 — - — — —
Yaesu FT-1012D* Dec 79 160 — - 139 —_ 112
Ten-Tec Omni D Jan 80 160 ~128 -139 115 125
Kenwood TS-1205 Feb 80 — -138 - 108 —
Yagsu F1-7B far 80 AM — — — —
Kenwood TS-1808 May 80 160,W -139 -139 112 114
Swan Astro 150 Jul 80 — -127 ~-13 114 118
Yaesu FT-107M Apr 81 160,W, AM -133 -133 NL NL
Kenwood T5-8305*  May 81 160,W -136 -136 129 NL
Yagsu FT-707 Jun 81 W, AM -126 -127 NL NL
Kenwood TS-1305 Jul 81 w -138 =138 109 110
Cubic Ast 102BXA Dec 81 160,.W -125 -129 NL NL
Kenwood T8-5305* Mar 82 160.W -1356 -138 112 120
tCOM IC-720A Aug 82 GC, AM, 150 -132 ~132 NL NL
Collins KWM-380 Qct 82 GC, AM, 160, W 131 =131 NL NL
Ten-Tec Argosy Oct 82 {10 MHz) -133 133 99 98
ICOM IC-730 Dec 82 W, AM ~140 -140 NL NL
Yaesu FT-One Aug 83 GC, AM, W -133 -138 NL NL
1COM 1C-740 Sep 83 W, 160 —-141 — 125 —
Yaesu FT-102* Oct 83 160,W ~127 =127 NL NL
Yaesu FT-77 Nov 83 w -139 -139 99 99
Kenwood TS-9305 Jan 84 GC, AMW -139 -139 NL NL
Heath S5-9000 Feb 84 160 -138 140 119 118
Kenwood TS-4305 Mar 84 GC, AM,W -138 -137 NL NL
Heath HW-5400 Qct 84 W ~1368 -133 110 {12
Yaesu FT-980 Nov 84 GC, AM, W -138 ~138 NL NL
Yaesu FT-757GX Dec 84 GC, AM, W ~140 137 NL NL
ICOM 1C-751 Jan 85 GC, AM, 160 -142 -138 L ML
Ten-Tec Cent 22 May 85  W{(10 MHz2) -131 -128 112 109
Heath HW-9/HWA-8  Jul 85 w —-130 -128 124 122
ICOM IC-745 Sep 85 GC, AM, W, 160 -140 144 116 116
ICOM 1C-735 Jan 86 GC, AM, W, 160 -134 -133 NL NL
Kenwood TS-940S Feb 88 GC, AM, W, 160 -140 -138 141 138

Recsiver Performance

IMD Dynamic
Range (dB)
80m 20m
— 85
— 81
— 71
— 75
—_ 69
85 90
89 87
84 90
94 90
75 —
82 83
84 86
82 Q0
83 g2
76 80
78 78
80 84
a8 90
97 92
NL NL
64 64
NL 96
NL NL
94 —
a7 97
92 94
a8 §7
a8 91
95 g0
8g 90
NL NL
90 89
o1 93
8z g1
99 88
92 94
a2 88
a3 a7

*Indicates solid-state deslgn with tube final amplifiers. 160 = 1.8-2.0 MHz. W = WARC bands. GC = General
coverage. AM = Amplitude Modulation. NL = Nolsa limitad. ICG-730, 1CG-740, ICG-751, IC-745, 1G-735 and
FT-757GX data are with preamplifiers active. FT-102 data are with preamplifier inactive. Test bands for HW-104,

FT-301D and IC-740 are not given.

provide better performance because the
natural utmospheric noise dominates.
Lowering the noise floor in these bands
may actually complicate other facets in the
design. However, on 10 and 15 meters,
lowering these values does indeed help.

Blocking Dynamic Range

Blocking dynamic range is a measure of
the receiver’s ability to copy a weak signal
in the presence of a nearby, strong signal,
(By nearby, we mean close in frequency.)
The receiver is tuned to a weak signal,
(typically — 110 dBm), and another signal,
20 XHz away, is fed into the receiver input.
The level of the close by signal is increased

until the original audio output signal drops
by 1 dB, indicating the onset of the collapse
af the receiver’s ability to process the
original weak signal. The strength of the
blocking signal is then referenced to the
MDS to derive the blocking dynamic range.
Thus, if a blocking signal is — 25 dBm, and
the MDS is 133 JdBm, the difference
between the two is the bilocking dynamic
range: 108 dB. The higher this figure is, the
better.

Six tests were conducted with the
preamplifiers in, and one with it out,
Turning on the preamplifiers generally
changes the values by —2 dB. The block-
ing dynamic range values in Table 1

run from 94 dB to 141 dB.

Sixteen of the transceivers show that
blocking dynamic range is “‘noise limited.”
This is a problem that has arisen with the
advent of synthesized local oscillators used
in the newer equipment. A synthesized local
oscillator operates by sampling the output
of g voltage-controlled oscillator. The
sample is fed to a frequency divider, This
is a digital integrated circuit that divides by
a number, N, chosen by the operator.
Thus, a subharmonic i5 generated. The
subharmonic is compared with the output
of a crystal oscillator in a phase/frequency
detector. Depending on whether the sub-
harmonic is too low or too high, a dc signal
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is produced that regulates the voltage-
controlled oscillator that generates the
oscillator output. Filters are also
incorporated. The net result is that the out-
put frequency is N times the frequency of
the reference crystal. Detailed descriptions
of these phase-locked loops can be found
in Helfrick, Williams and in recent editions
of the ARRL Handbook 34

Synthesized circuits provide excellent fre-
quency stability on the average. However,
they tend to huni for the proper frequency
and generate what is referred to as “‘phase
noise”. In attempting to perform the
ARRL blocking tests, loud noise sometimes
occurs long before the 1-dB compression
drop is obtained, It is sometimes referred
to as phase noise, as hash, or as reciprocal
mixing. The problem is discussed in the
reviews of the FT-101ZD, FT-107M,
TS-930S5 and K'WM-380.

Thousands of the transceivers that are
toise limited in the blocking tests have been
purchased and are in use. This noise is a
potential problem that buyers should be
aware of. It points out the importance of
thoroughly reading the reviews and testing
equipment on the air.

Intermoduiation Distortion

The intermodulation distortion (IMD)
test determines to what extent two nearby
signals can combine and produce energy in
the passband of the receiver. In these tests,
signal generators produce two fundamen-
tal signals that are of equal strength and
20 kHz apart. The two signals are fed
simultaneously into the input of a receiver
in the CW mode, and incorporating CW
filters. When these two signals encounter
nonlinear devices, or more specifically,
mixer stages, various combinations of the
signals are pgenerated at discrete fre-
quencies. The “‘third-order’* frequencies
are troublesome to the receiver because
they are very close to the fundamental test
signals. A detailed description of the
phenomenon is given by Kerwin.S

The frequencies of the two third-order
terms are determined by subtracting one
fundamental frequency from twice the
other fundamental. The example given in
recent editions ot the Handbook uses two
fundamental frequencies at 14.040 and
14,060 MHz. These two frequencies
yield third-order products at 14.020 and
14.080 MHz. During testing, the receiver
is tuned to one of the third-order fre-
quencies, for example 14.080 MHz, and
then the two nearby, equal-strength signals
at 14.040 and 14,060 MHz are increased
from a very weak level while the audio out-
put from the receiver is monitored. The
strength of the two signals is recorded at
the point where the audio output rises 3 dB
above the internally generated noise. This
level is referenced to the noise floor, and
is defined as the IMD dynamic range. The
higher the dynamic range, the better the
receiver.

Again, six tests were conducted with
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activated preamplifiers and one without.
The preamplifiers generally alter the
results by 2 dB. Tests with two transceivers
were noise limited because of the synthe-
sized local oscillators. Values of IMD dy-
namic range in Table } vary from 64 dB
to 99 dB.

Anomalies

Another consideration, not indicated in
Table 1, is that of anomalies. About 20%
of the eguipment tested exhibited some sort
of malfunction. Most were minor, but
some were quite significant. Admittedly,
most of the units tested were among the
first off the production line, Most of their
problems have been corrected, no doubt.
Nevertheless, anomalies are & matter of
concern. In buying a used rig, a warranty
covering some time period is desirable, If
that isn’t feasible, checking the rig out at
your QTH is a good idea. Using the rig at
the seller’s QTH is another alternative. At
any rate, be aware that anomalies do exist
and protect yourself as well as you can.

Prices

How much should you pay for a used
rig? When you read the Product Reviews,
check that issue of QST for advertised new

. prices. Remember that the transceiver was

current-production equipment at that time.
This will give you a good base to compare
the relative values of two or more different
rigs. Look through the used-equipment ads
that appear in the current issues of QST—
they’ll give you an idea of values at present.
Remember that most advertised prices do
not include options—try to determine the
value of such things as CW filters, built-in
or optional power supplies, and so forth.
They should be factored into vour cost-
value decision.

Conclusion

There is a [ot of good, used equipment
available. People have worked the world
with all sorts of equipment. You first need
to decide whether you must have an all-
solid-state rig or will settle for tube finals.
Decide what features you need, or will
probably use. Check the noise floor,
blocking dynamic range and IMD dynamic
range of your candidate rigs. Remember
that these figures come from tests on
just one production item. There can be 2
variance among uniis in the same or
different production lots, Next, take a look
at price considerations. This process should
narrow your choices.

From this point on, read Product
Reviews, Technical Correspondence and
Hints and Kinks, Listen on the air and find
out how your candidates sound. Then,
when you have located your rig, see what
warranty or on-the-air testing vou can
arrange. Bear in mind that anomalies could
be a potential problem.

Remember that there is no substitute for
doing your homework. Following these
procedures should provide you with an ex-

cellent used HF rig at a very reasonable
price.

Notes
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RF Chokes

(continued from page 19)

it secures the wire and the dividers to the
main coil form.

Polystyrene tubing will melt and become
deformed in the presence of excessive heat.

PV tubing should not

be used as the main coil
form, owing to its poor
RF properties.

Therefore, this choke should be used only
in a cooled amplifier compartment. Locate
the choke at Ieast 3 inches from the power-
tube envelope. A piece of Delrin® rod can
provide a more heat-resistant coil form
(check with your local plastics dealer for
this material). PVC tubing should not be
used as the main coil form, owing to its
poor RF properties.

In Closing

All too often I hear amateurs com-
plaining about being unable to locate a
commercially made RF choke of some
specified value. Not only does it take time
to find sources of supply for specific
chokes, but the chokes can cost a fair
amount of money. We can often build a
good plate choke for under a dollar,
whereas we might spend upwards of $10
{material plus shipping) to buy a com-
mercial equivalent. Homebuilt RF chokes
are not only less expensive, they can be
made in a single evening!

One more tip is in order: Do not use a
metal clamp at each end of the choke
winding for attaching the coil wires. A
closed conductor of that type is equivalent
to a shorted coil turn. This will destroy
the coil Q. I checked to learn the actual
effect of a shorted turn on the plate choke
of Fig 7. The unlpaded Q dropped from 120
to 30 with only one closed conductor at the
top end of the RF choke. A metal clamp can
be used, provided it is not a complete con-
ductor. That is, it can be circular to, say,
300 degrees. A nonconductive screw and nut
are then used to compress the clamp for a
tight {it on the coil form. =]



Monolithic Microwave
Integrated Circuits

Part 1: Wait! Even if you're not interested in microwaves, you
can still use these low-level gain blocks in your next RF project.
They work from dc to nearly daylight!

By Al Ward, WB5LUA

Rte 9, Box 132
McKinney, TX 75069

onolithic microwave integrated
M circuits (MMICs) are sure to

revolutionize receiver and trans-
mitter design, just as low-noise GaAsFET
devices did 10 years ago. Just what is an
MMIC? The field is expanding so rapidly
that the answer to that question changes
every month. In this article, I will concen-
trate on low-level amplifier MMICs, use-
ful in many ham projects, that are available
in small quantities to individuals. This type
of MMIC is a chip that contains a single-
stage, Darlington-connected bipolar tran-
sistor pair with internal biasing. A combi-
nation of series and shunt feedback
establishes input and output impedance,
sets the device gain and ensures stability.
The chip is contained in one of a variety
of standard low-power, stripline transistor
packages.

The state of the art is progressing rapidly
in the fabrication of single-package RF ICs,
and the term MMIC applies to devices
other than single-stage amplifiers as well.
Manufacturers have demonstrated that
complete receiver front-end assemblies—
including RF amplifier, mixer and even the
local oscillator—are possible on a single
chip. With current technology, MMICs are
usable to I8 GHz2!

The MMICs that I"ve used in my projects
are from a family of silicon MODAMPTM
MMICs manufactured by Avantek. Similar
devices are available from NEC, Siemens
(MSC) and others. The MODAMP is a
modular gain-block amplifier with nomi-
nal 50-ohm input and output impedance.
With the exception of one special series,
these devices are unconditionally stable.
Some versions provide usable broadband
gain at frequencies above 4 GHz. Low-
frequency performance is limited only by
the value of the series blocking capacitors
used at the input and output of the device.

An MMIC chip can replace an entire am-
plifier stage that uses the standard hybrid
approach with discrete transistors,
capacitors and resistors. Size is reduced

dramatically, as is manufacturing assem-
bly time. An MMIC chip is merely
mounted to the case housing, and small
bond wires tie the input and output to the
appropriate pins on the device case. Since
inductive elements and large bias
decoupling capacitors are sometimes best
done ““off chip™ because of their physical
size, these are generally the only additional
components needed to build a complete
MMIC amplifier stage.

A Typical Circuit

The schematic of a typical MMIC am-
plifier stage is shown in Fig 1. A circuit like
this is usable with most MMICs over a fre-
quency range from dec to 3 or 4 GHz. The
only thing that changes with frequency is
the value of Ci, C2 and RFC1.

Everything inside the shaded lines is con-
tained inside the MMIC package! Series
and shunt feedback resistors are shown as
Rg and Rg, respectively. R1 and R2 are
used in addition to Rg and R to set the
guiescent operating point of each device.

The standard MODAMP MMIC re-
quires an external resistor, R3, to complete

the bias network for the device. An exter-
nal RF cheoke, RFCI, is often used to
isolate R3 from the RF path. Some versions
of the MODAMP MMIC include R3 inside
the device. While at first this may seem con-
venient, the external resistor/RF choke
combination offers greater bandwidih and
gain capability.

Choosing the right values for RFC1 and
R3 is important to obfain maximum gain
and power outpui from the MMIC. The
combination of RFC1 and R3 should have
a high reactance, greater than 500 ohms,
at the frequency of operation. Carbon
resistors work fine for R3. The RF choke
is important—depending on the value of
R3, amplifier gain can drop as much as
1 dB if RFC1 is eliminated. This is caused
by the parallel loading of the resistor across
the nominal 50-ohm output impedance of
the MMIC.

The value of R3 can be calculated from
a simple equation:

Vee = Ymmic
MMIC (Eq 1)

where V. is the available supply voltage.

R3 =

— OUTPUT

RFCH

| R3
Re . §

J,

L COMMON
P

Voo

Fig 1—A complete MMIC amplifier stage uses only a few parts and no tuned circuits,
Everything inside the shaded lines is contained inside the MMIC package.
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Fig 2--Avantek MMICs are available in a
varisty of package styles. The package
makes a significant difterence in MMIC
gain at higher frequencies.

Vipvie and Lyppe are specified on the
data sheet for the specific device being
used.

As Bq I indicates, the higher the supply
voltage, the higher the value for R3. This
is advantageous from the standpoint that
a higher value for R3 will load the output
of the MMIC less and allow the MMIC to
produce greater gain.

R3 also serves as a temperature-
compensating element for the MMIC, As
the device beta {f) increases with tempera-
ture, collector current will increase. In-
creased collector current causes an

24 05T

increased voltage drop across R3, which
tends to decrease the voltage to the MMIC.
This in turn decreases MMIC current. An
additional advantage of using an external
carbon resistor is that the carbon resistor
has a positive temperature coefficient,
whereas an MMIC with the internal resis-
tor for R3 has a nepative temperature
coefficient. (A positive-temperature-
coefficient resistor is one whose value in-
creases with temperature.}

The manufacturer suggests a 2.V
differential between the MMIC operating
voltage and the supply voltage for best gain

performance over a wide range of
temperatures, [f V., was applied directly to
the MMIC, with R3 equal to 0, the device
would self-destruct when the ambient
temperature was increased to -+100°C,
Even though a 2-V differential is optimum,
a differential of up to 7 V is still acceptable,
especially when you consider the relatively
narrow temperature range over which
typical amateur equipment operates.
The only other components needed to
complete the amplifier circuit are C1 and
>2, which act as de blocking capacitors. C1
and C2 should be chosen for low reactance
at the frequency of operation, preferably
several ohms. For an HF or VHF MMIC
amplifier, silver-mica capacitors witl work
fine. For frequencies above 1 GHz,
however, good low-loss ceramic chip
capacitors are a must.

MMIC Device Families

The part numbers established by
Avantek categorize MODAMP devices by
performance, A typicai Avantek MMIC
has a part number like this: MSA-AABB-
CD. Table 1 shows the various Avantek
device types and explains how MMIC
characteristics are given by the part
aumber.

Qutline drawings for some popular
Avantek MMIC packages are shown in Fig
2. Generally, the plastic 04 package may
be most desirable for commercial or
amateur applications where temperature
extremes vary from —25°Cio +75°C. The
“micro-x’’ 35 packageis an mdustry stan-
dard for microwave transistors. It is her-
metically sealed and offers acceptable
performance over a wider temperature
range {—55°C to +125°C), The *‘micro-
x" package also offers improved RF per-
formance above 2 (GHz because the
package parasitics are lower than those of
the plastic 04 package. Recently introduced
by Avantek, the 85 ‘‘micro-plastic’’
package combines the low cost advantages
of the 04 package with the high-frequency
advantages of the 35 package. The thermal
resistance, By (the ability of the device to
dissipate power), is rated at 200°C/W for
the (4 package and 140°C/W for the
“micro-x’’ package. For the 85 package,
8. is rated at 150°C/W, Single-unit prices
are in the $8, $3 and $4 price range for the
35, 04 and 85 packages, respectively.

For more ruogged environments that
require military screening, the Avantek
0.200-inch-square disc package {type 20
package} or the 70-mil stripline package
{type 70} are available. The 20 package has
a 6 of 65°C/W, making it capable of
greater power dissipation and hence greater
power output than the other package types.
For the 70 package, 6 is 130°C/W. Prices
for these **high rel™ parts start at $30, so
they are generally not used for amateur
applications.

Another new release that probably won’t
see much amateur use is the 86 style
package. This one takes advantage of



Table 1
MMIC Nomenclature

The Avantek MODAMP MMICs each have a part number like the following: MSA-AABB-CD.
The part number gives some important information ahout the device. Here's a guide fo
some characteristics of the various device familias.

The number designated by AA defines which MODAMP die is used. The primary differ-
ences among the die types are maximum power output, gain and noise figure (NF). The
performance numbars given here are approximate and will vary with package style and
frequency. Presently there are six available types:

Type Characteristics

ot Low power (+1 dBmj, high gain (18 dB} and moderate NF (5 dB)
] Medium power ( +4 dBm), medium gain (10 dB} and moderate NF (8 dB)
03 High power (+ 10 dBm), medium gain (10 dB) and moderate NF (5.5 dB)
04 Highest power {up to + 17 dBm), low gain (8 dB) and moderate NF (6 dB)
o7 Similar to 02 except lowsr operating voltage and lower NF (4.5 dB)
08 Highest gain {30 dB at 160 MHz), medium power {(+ 12 dBm) and tow
noise figure (3 dB) (Note: This device is not unconditionally stable
and care must be given to bias decoupling design.)

BB designates package configuration. Presently there are five available package options.

Style  Package Comments

04 Plastic 145-mil-diameter package, low cost; reduction in high-frequency
performance

20 Be 200-mil-square beryllium-oxide package (ceramic); excellent
thermal conductivity for higher power applications

35 Micro-x 100-mil-square, economical glass-sealed package with excellent
high-frequency performance

70 Stripline 70-mil-square, gold-plated package for “high rel"' applications

a5 Micro-plastic

85-mil-diameter, low-cost package with excellent high-frequency

performance; similar to the micro-x package
86 Surface-mount  Version of 85 package with leads formed for surface-mounting
technigues: decreased high-frequency performance

Options

Seme of the ceramic-style MMIC families have a suffix (-CD) tacked on to the end of the
part numbser. An example is the MSA-0335-21. A -1 for the first number of the suffix indi-
cates that the series-bias rasistor (R3 of Fig 1) is built in. The -1 series require an opera-
ting voltage of about 12 V. A -2 indicates that an external bias resistor is required, and
the operating voltage is typically 5 to 6 V. in the -1 series with the builk-in bias resistor,
one of the common leads is a V. terminal. In the -2 style, there are two ground leads.

The second digit of the suffix is used to designate a premium part which typically has a
better high-frequency response. For example, the gain of the MSA-0235-11 is 1 dB less at
1 GHz than it s at 100 MHz. For the MSA-0235-12, however, the frequency at which the
gain is 1 dB lower is 800 MHz. This Is quite a difference in performance!

These options apply to the 01, 02 and 03 geometrigs in the 35 and 70 packages. The
04 series (for example, the MSA-0470 or MSA-0435) has no bias or frequency-response
options and therefore no suffix, _

The 04 and 85 package styles are designed such that both common leads are grounded
for best high-frequency performance. De is then fed in via the bias network arrangement

discussed earlier, and there is no internal-bias-resistor option. This is the standard
arrangement, so these styles have no suffix after the package style (for example,

MSA-0104),

surface-mount technology, but generally
requires mounting to a ceramic substrate
to attain adequate heat sinking.

For most amateur applications the 04, 35
and 85 packages are most appropriate.
Later in this article [ will describe ampli-
fiers that use the 04 and 85 packages since
they are the least expensive and are readily
available from local distributors in any
quantity desired.

MMIC Manufacturing Processes

MMIC chip manufacturing processes are
very similar to those for silicon bipolar
transistors. An excellent serles on these
manufacturing processes appeared in

QEX." The technology necessary for build-
ing MMIC chips didn’t exist until a faw
years ago. For example, state-of-the-art ni-
tride self-alignment and ion-implantation
techniques are used for precise doping con-
trol. This guarantees a high degree of
uniformity among wafers of MMIC chips.
Nitride passivation assures high reliability
by minimizing oxidation buildup on the
chip. Precision thin-film resistors are fabri-
cated directly onto the chip so that on most
versions only one external resistor is needed
to set the bias point. The small reactances

TNotes appear on page 32.

associated with the internal feedback resis-
tors enhance the high-frequency charac-
teristics of the MMIC. All of these factors
result in high-volume production and low
manufacturing cost.

Performance

There are so many different MMIC ver-
sions that sometimes it’s not easy to decide
which to use for a given application. In
Tables 2 through 4, [ have summarized
typical gain and 1-dB-gain-compression
performance data for the various MMIC
families. The data, which covers popular
amateur frequencies, was obtained from
Avantek specification sheets and represents
performance at optimum current for con-
tinuous operation.

Performance figures for the popular
MSA-0104 through MSA-0404 plastic-
package MMICs are shown in Table 2,
Since it’s often necessary to cascade or
parallel units for additional gain or power
output, I’ve included information on
various combinations as well.

Table 3 shows performance data for
several of the ““micro-X"" 35 versions. By
comparing these figures with those of Table
2, it is evident that the microwave packages
do offer superior performance above
2 GHz and should even be considered for
work in the 1296-MHz band.

Table 4, for devices with the 85-tvpe
package, shows that this series is a good
compromise between price and perfor-
mance at higher frequencies. It’s readily
apparent that gain above 902 MHz is
approximately 1 to 2 dB greater with the
83 package than the 04 package. The 85
and 35 packages offer similar gain above
902 MHz. The 85 package is ceriainly the
choice for economy, yet it still retains the
high-frequency performance of the 35
package style.

Input and output SWR is typically less
than 2:1 for all of the MMICs. Noise figure
ranges from about 5 to 7.5 dB for the 0]
through (M4 series, with the 01 having the
lower noise figure. The 08 series devices
have minimal internal feedback and there-
fore have a lower noise figure—typically
3to 4 dB up to 3 GHz. Gain of the 08 series
is the highest of any of the MODAMP
MMICs, but care must be taken in the lay-
out and bias network design since this series
is not unconditionally stable. This point
will be covered in the practical construc-
tion section.

Applications

These MMICs can find many uses in
receiving and transmitting equipment in
both the RF and IF sections. Since they re-
guire no tuned circuits and the 01 through
04 series are unconditionally stable, MMIC
amplifiers can be built quickly and easily
in a minimum of space. In a test setup, for
example, an MMIC can be used as a broad-
band scope or counter preamplifier when
low-level gain is needed. In a receiver,
MMICs can be used as RF and IF amplifi-
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Table 2

Typical Gain and 1-dB Compression Point (F4g) Performance for 04 Style Avantek MMICs

Type
(MSA-) 30 50 144
o4 19 19 18
+8 +B +7
0204 13 13 i3
> +T > 47 =+7
0304 13 13 i3
> +13 >+13 > +13
0404 8 8 8
>+13 >+13 > +13
For Cascaded 04 Type Devices:
02/03 26 26 26
= +13 > +13 > +13
02/03/04 34 34 34
=+ 13 > 13 > +13
03/04/04 ttt i tt
fny 1 (%00
For Four 0404 Devices in Parallel
40404 >+ 19 19 >+19
TNot specified.

Frequency (MHz)
220 432
18 17

+6 +4

13 12

> +7 +7
13 12
>+13 +13
8 8
>+13 > +13
26 24
»>+13 +13
34 32

> +13 +13
Tttt ttt
Tt ttt

> 419 »>+19

ap2
14
t
11
+5

11
+11

8
+13

22
+ 11

a0
+13

Tt
ttt

+19

TiNot recommended for 2304 MHz because of compression of the 03 stage.

tTNot analyzed.

1296
12

t

10
+4

10
+10

7
+13

20
+10

28
+13

ttt
Ht

+18

2304 3456
9 & dB Gain
t + dBmP 1B
8 6 dB Gain
+2 t  dBmPyyg
8 6 dB Gain
+5 t dBm P1dB
6 5 (B Gain
+13 t dBm P'[dB
16 12  dB Gain
+5 t dBm PTdB
it 17 dB Gain
'H’ 1' dBm P1dB
22 16 dB Gain
+13 t  dBm Pyg
+19 t dBm P'IdB

Note: This information was obtained from Avantek data sheets and represents typical performance at the current specified
for continuous operation.

Table 3

Typical Gain and 1-dB Compression Point {Py45) Performance
For 35 Style Avantek MMICs

Type Frequency (MHz)
{MSA-) g02 1296 2304 3456
0135 17 15 11 9
T t ¥ 1
0235 12 11 10 8
+11 +9 +8 t
0335 12 12 10 7
+12 +10 +6 I
0435 8 8 7 5
+12 +10 +6 +5
0835 24 20 15 12
+13 +14 +12 +10

tNot specified.

Note: This information was obtained from Avantek data sheets and represents
typical performance at the current specified for continuous operation.

dB Gain
dBm PldB
dB Gain
dBm PldB
<IB Gain
dB Gain
dBm Pyyg
dB Gain
dBm P1dB

ers. For applications where a low noise
figure is not critical, an MMIC can be used
as 4 front end. In transmitters, MMICs can
be used for all low-level stages up to 50 mW
or s0, depending on the device chosen.

Practical Construction

‘This part of the article is for those of you
who have a practical application for an
MMIC amplifier or just want to experiment
to see how they really behave, Here, | will
describe the construction of single and cas-
caded MMIC amplifiers and show the
measured performance of several popular
combinations.

Since there are so few parts in an MMIC
amplifier, it won’t take too long to gather
them and it won’t break the bank either.
Study Tables 2 through 4 and pick the
MMIC best suited for the frequency range
and power level you need. For most appli-

Typical Gain and 1-dB Compression Point (Py4g) Performance for 85 Style Avantek MMICs

Table 4

Type

{MSA-) 30

0185 i8
>+7

0285 12
>+9

0385 12

0485 8

tNot specified.

50 144
18 18
>4+7 +7
12 12
= +9 +9
12 12
8 8

Frequency (MHz)
220 432
17 17

+5 +4

12 12
+7 +8

12 12

8 8

902

15
+3

12
+5
12
8

71296

14
v
11
+5
11
8

2304 3456
10 7 dB Gain
t t dBm Py
10 8 dB Gain
'[" f dBm P1dB
10 7 dB Gain
7 & dB Gain

Note: This information was obtained from Avantek data sheets and represents typical pserformance at the current specified
for continuous operation.
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cations, I'd recommend the 85 series be-
cause they work well and cost only a few
dollars each. Avantek components are
available through a number of distributors
nationwide. Contact Avantek for the name
and address of the distributor for your
area.’ You should have no trouble buying
MMICs in small quantities from any dis-
tributor.

You'll also need some small-diameter
wire, around no. 26 or 28, to make the RF
chokes. For the external bias resistor, vou’ll
need an assortment of Y4- and Y%-W resis-
tors with values of up to about 400 chms.
The circuit also contains a few capacitors
for bypassing and dc blocking. The dc
blocking capacitors can be good-quality
silver-mica or ceramic units for frequencies
through the VHF range. Ceramic chip
capacitors are highly recommended for
UHF work and abave, though. One source
of ceramic chips in small quantities is
Microwave Components of Michigan.®
Last, you’ll need to decide what type of
connectors to nse to mate your amplifier
to the outside world. I prefer SMA connec-
tors because they are small and they work
well at 900 MHz and above, where [ do
enost of my experimenting these days. You
can put the finished unit in an enclosure if
you wish.

A Simple VHF Amplifier

A simple VHF test amplifier using an
MSA-0204 and MSA-0304 can be built
from the schematic of Fig 3. C1 through
C7 are all common silver-mica or
miniature-ceramic capacitors. The 0.1-uF
capacitors are used along with the 0.001-uF
bypass capacitors to suppress low-
frequency oscillations occurring in the bias
decoupling network. Remember that the
MMICs have a significant amount of low-
frequency gain, so good bypassing is a
must.

R1 and R2 are 14-W carbon types. The
exact value will depend on the type of
device used. Table 5 shows typical bias-
resistor values (for a 12-V supply) for popu-
far MMICs. These values assume continu-
ous operation at the specified current level.
If you use a different suppiy voltage, you
can calculate the resistor value from Eq 1.
The optional RFC for each MMIC was not
used in this circuit.

I built one version of the amplifier on a
piece of 0.015-inch-thick hobby brass
bolted to the inside of a standard alumi-
num box, as shown in Fig 4. Both MMIC
common leads are soldered directly to the
brass ground plane,

Another version was built using a scrap
piece of double-sided, 0.062-inch-thick,
glass-epoxy circuit-board material instead
of the brass sheet. To assure a good ground
for the MMIC common leads, drilf a hole
in the board and solder them to the ground
plane side (which is pressed flat against the
case ground). The best way to do thisisto
use the lead of a 1-W resistor as a bending
fixture so that the leads don’t break off.

MSA-0204

INPUT

DECIMAL VALUES OF
CAPACITANCE ARE IN
MICROFARADS { uF),

2 VDg

MSA- 0304

J&
OUTPUT

i2 ¥vDC

Fig 3—Schematic diagram of the simple HF and VHF MMIC amplifier. Capacitars are
silver-mica or ceramic types, and values are expressed in xF. The rasistars are 1o-W

carbon units.

J1, J2—Female, chassis-mount BNC
connector,

J1—Avantek MSA-0204,
1J3—Avantek MSA.0304.

Fig 4—The amplifier of Fig 3 is built on & brass sheet inside a small aluminum box. All

ground points are soldered to the brass sheet.

Table 5

Bias Resistor Information
For Various Avantek MMICS

Rasistor
Optimurn Value for V., Resistor

Type Current = 12V dc  Dissipation
(MSA-)  (mA) {Ohms) (Watts)
0104 20 330 013
0204 30 220 0.20
0304 40 180 0.28
0404 50 130 0.33
135 22 270 0.13
0235 40 150 0.24
0335 50 120 0.30
0435 50 130 0.33
0835 35 120 0.15
0185 17 410 012
0285 25 280 0.18
0385 35 200 0.25
0485 50 140 0.35

Bend the common leads down and then
away from the package so the device will
lay flat when soldering to the groundplane.
See Fig 5. Other construction details are the
same as for the amplifier shown in Fig 4.
The gain plots in Fig 6 show that both
versions have usable gain well above
1 GHz. Measurements were made on a
swept network analyzer. Curve A is for the
brass-sheet amplifier, while curve B is for
the PC-board version. Lead lengths were
purposely made longer on the brass-sheet
version (3/8 inch versus 1/4 inch) to see the
effect on high-frequency performance.
Since the swept network analyzer plots
only characterized the amplifier down to
50 MHz, additional point-by-point data
was taken to evaluate performance at
specific HF frequencies. This data is shown
in Table 6. The 0.001-4F blocking capaci-
tors begin to roll off the gain below about
7 MHz. For improved gain performance at
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Fig 5—Mounting details for the MMIC.
Double-sided PC board material is used
instead of brass sheat for the amplifier
of Fig 4.

GAEN faB}

P T T I O O A |
1 2 3

FREQUENCY (GHZ}

Fig 6—Gain versus frequency for the
simple YHF MMIC amplifier. The curve at
A is for an amplifier built with brass sheet
for the ground plane, while curve B is for
the PC-board version. See text.

low frequencies, the blocking capacitors
were changed to 0.1 u¥F. Calculations
predict a 1-dB gain reduction to occur at
a frequency below about 100 kHz when
using 0.1-uF capacitors. High-frequency
performance above 50 MHz may suffer,
depending on capacitor parasitics.

The basic test amplifier will find many
ases around the amateur station. Some pos-
sibilities inciude use a5 an IF amplifier for
a converter or receiver or as an [F amplifi-
er for an automatic noise figure meter.
With the 0204/0304 combination, noise
figure will be around 6 dB below 1 GHz
and 1-dB gain compression at the output
will typically be + 10 ¢dBm or greater.

‘Techniques for Using MMICs
at UHF and Above

To realize the fotal gain potential of
MMICs at frequencies above 902 MHz,
microstripline techniques are required. A
cross-sectional view of a microstrip trans-
mission line is shown in Fig 7. The actual
impedance of the microstripline depends on
the line width (W), the height of the line
above the ground plane (h), and the
dielectric constant (e) of the material
separating the line from the ground plane.
Microstripline impedarnce calculations are
bevond the scope of this article, but you
can learn more about them from several

28 057

good articles that have appeared in the
amateur literature,**

The microstripline PC board can be
etched, or you can use a sharp knife and
hot soldering iron to create isolated pads
on any piece of scrap board. Common
glass-epoxy material is fine for most appli-

i cations below 2 or 3 GHz; we’ll cover this
i in detail later.

An amplifier built on microstripline is
shown in Figs 8, 9 and 10. Standard
0.062-inch-thick, double-sided, glass-epoxy
PC-board material has a dielectric constant
about 5.0. A microstripline with a charac-
teristic impedance of 50 ohms is about 0.10
inch wide on this material. The line lengths
needed for an MMIC amplifier are short
enough that the loss of glass-epoxy material
is acceptable, even at 3456 MHz,

The board layout shown in Figs 9 and
10 lends itself rather nicely to using 2- or
4-hole flange-mount SMA-type connectors.
Giold-plated SMA connectors can be easily
soldered to the bottom ground plane.
Remember to clear away a circle of copper
{1.150 inch in diameter around each SMA
center pin on the ground-pfane side of the
board. This will prevent the center pin from
shorting to the ground plane and also en-
sures a smooth RF transition between the
connector and the board.

To ensure a low-ioss, low-inductance
path to ground for the common leads of
the MMIC, pieces of thin copper or brass
foil {preferably no greater than 0.005 inch
thick) are used to tie the ground areas on
the top of the hoard to the bottom ground
plane. First wrap the edges of the board.
Then drill a hole where the MMIC mounts
that is big enough to wrap a picce of this
foil under the common leads, through the
hole, down to the ground plane. Solder the
foil on both sides of the board. Alterna-
tively, drill a small hole through the board
under the ground leads of each devige.
Bend the ieads down, through the small
holes, and solder them to the top and
hottom ground areas.

In the UHF amplifier, good-quality
0.050-inch- or 0.100-inch-square ceramic-
chip capacitors are used as dc blocks. These
capacitors are necessary for good gain per-
formance at frequencies around 1 GHz and
higher. Use a 15-W soldering iron when
installing the chip capacitors to avoid
removing the metallization during assem-

FOIL WIDTH

DIELESTRIC J
THICKNESS / PLANE
thi Ep
{DIELECTRIC
MATERIAL)

Fig 7-—-Cruoss-sectional view of typical
microstripling construction.

Table 6
MMIC Amplifier Performance at HF
With 0.001-4F Blocking Capacitors:

Frequency Gain
(MHz) {dB)
28 21.4
7 206
3.5 18.0
1.2 19.0
With 0.1-pF Blocking Capacitors!
Frequency Giain
(MHz) {dB}
28 217
7 214
35 21.5
12 2290
Table 7

Performance of Various
Microstripline MMIC Amplifiers

MMICs (fsed Frequency Gain
{MSA-} (MHz) {dB)
0104/0104 500 30.42
900 28.07
1300 24.75
2300 16.65
3400 11.25
4000 715
0204/0304 500 22.70
800 21.62
1300 19.50
2300 14.40
3400 10.00
4000 8.49
0404/0404 500 14.45
900 14.48
1300 12.46
2300 10.80
3400 6.65
4000 5.79

bly. An excellent article on the selection and
use of chip capacitors appeared in QEX.”

RFC1 and RFC 2 are made from no. 26
or 28 enameled wire. The chokes offer a
high impedance to RF at UHF and micro-
wave frequencies. At lower VHF frequen-
cies, the reactance of the RF chokes is
rather small, and RT and R2 appear as tet-
minations for low frequencies.

Bypassing is similar to that used in the
VHF amplifier. The 0.1-uF capacitors can
be used to reduce low-freguency oscilla-
tions in the bias decoupling network. When
cascading two or more MMICs in a typi-
cal receiver or transmitter strip, it may be
advantageous to use additional decoupling.
Remember that MMICs, especially the 01
and 08 series, have significant gain at low
frequencies (several megabertz). if the bias
decoupling is not adequate, the amplifier
may osciltate from feedback in the bias net-
work, If you experience low-frequency os-
cillations, try adding a 1-gH RF choke in
seties between V. and each bias resistor,
and then bypassing each end of the 1-pH
choke with a 0.001-gF capacitor.

[ built several amplifiers with combina-
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Fig 8—Schematic dlagram of the microstripline MMIC amplifier.

C1-C3—50- to 100-pF ceramic chip
capacitor. Good quality, 50-mil- or
;I [:g-mil-square units are praferred. See
ext.

C4, C5—0.1-pF, 25-V ceramic disc.

C8, C7—470- to 1000-pF feedthrough
capacitor.

J1, J2—Female, flange-mount SMA
connector,

R1, R2—Carben bias resistors, See text

and Table 5 for values,
RFC1, RFC2—4 turns no. 26 or 28 enam
wire, 0.125-in ID, spaced 1 wire diam.
U1, U2—Avantek 04 series MMIC.
See text.
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Fig 9—Etching pattern and PC-board layout information for the microstripline MMIC amplifier of Fig 8. All components mount on the
circuit-trace side of the board, A PC hoard can be etched from the pattern shown at A, or a sharp knife and hot soldering iron can be
used 1o clear away unwanted copper. Black areas reprasent unetched copper.

tions of the 04 series MMICs and measured
the performance of each, The configura-
tions are: (13 0104 driving 0104; (2} 0204
driving 0304; and (3) 0404 driving 0404,
Gain for these amplifiers is shown in
Table 7.

Notice the vastly improved performance
of the microstrip 02/03 combination as
compared to the VHF version shown in Fig
3. This is because the 50-ohm transmission
lines match the MMIC to its 50-ohm source
and load. The gain obtained was slightly less
than advertised in the data sheets, but is
probably caused in part by the use of lossy
glass-epoxy material. It i5 possible to
enhance the high-frequency performance
above 2 GHz by using low-loss, Rogers®
5880 circuit-board material, For 0.031-inch-
thick board with a dielectric constant of
2.17, a 50-ohm line would be about 0.10
inch wide. For 0.062-inch-thick board, a
50-ohm line is about 0.20 inch wide.

Some gain reduction can be attributed to
mismatch loss caused by SWR interactions
between the output port of one MMIC and

the input port of the second MMIC. This
effect is more pronounced at higher fre-
quencies where SWR is typically higher.
This subject will be covered in Part 2 of this
article.

Fig 10—Here is the completed MMIC
amplifier, ready for testing. if desired, it can
be mounted in an enclosure such as an
aluminum box, or you could selder together
side and bottom plates made from scrap
circuit-board stock or from sheet brass.

Noise figure for the 0104/0104 configu-
ration was measured at 4,7 dB at 1296 MHz
and 5.3 dB at 2304 MHz. Noise figure
below 1296 MHz will typically be 4.5 dB.
The I-dB-gain-compression point of the
02/03 combination was wmeasured at
+10 dBm at 1296 MHz and +5 dBm at
2304 MHz, referenced to the output port.
For the 04/04 combination, the [-dB-gain-
compression point was +13 dBm at
1296 MHz and + 12 dBm for 2304 MHz.
Slightly improved gain performance can be
espected by using the 85 package style
MMICs.

A High-Gain, Low-Noise MMIC Amplifier

A similar microsiripline test amplifier
was built using a single MSA-0835 MMIC.
Since this particular series is not uncon-
ditionally stable, there are a few special
considerations. | chose a 200-ohm, 3. W
carbon resistor to bias the MMIC at 25 mA

for the lowest possible noise figure,

(continued on page 32}
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The Miniaturized, Simplified
London Tone Alert

If you thought the original control decoder was an innovative
project, try this modified version!

By Ced Tanner, VE3BBI

548 Upper Queen St
London, ON N6C 379, Canada

fter my article on the London
A Tone Alert appeared in QS8T,

the correspondence I received
seemed to dictate 4 need for a small, easy-
to-build pocket-sized tone alert.' Using the
basic idea described in the original text, I
have developed a simple unit that works
with a single DTMF (dual-tone, multi-

iNotes appear on page 32.

frequency) audio tone, is not subject to
falsing, is built on one board and can fit
into a tiny box. Other features, such as
visual indicators to display that the unit is
operating correctly, can be added. This
information is offered in my first article.

The Londen Tone Alert

The London Tone Alert is a special
circnit that piugs into a 2-m transceiver. [t

is one of the most important tools a civil-
emergency-preparedness group can use
during an emergency. When such a situa-
tion arises, the responsible group member
presses an assigned numerical button on the
transceiver’s DTMF pad for two seconds.
In turn, this procedure enables the tone
alert to sound in those members’ 2-m trans-
ceivers that have been silently monitoring
the frequency. The group is now alerted

+5v
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Fig 1—The schematic for the simplified, miniaturized London Tone Afert. All resistors are ¥-W, 5% carbon types.

D1—Diode, 1Ng14.
L8—86-V buzzer (RS part no. 273-054 or
aquiv).

30 a5t

Q1—S8CR, 2N5061.
S1—Normally closed push-button switch,
U1, U2—Tone decoder, LM567.

U3—Quad 2-input noR gate, 7402,
tJ4—voltage reguiator, 7805.
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Fig 2——Circuit-board etching pattern for the Mini London Tone Alert. The pattern is shown
full-size from the foil side of the board. Biack areas represent unetched copper foil.

HIGH 2.
1209 Hz

ALDID  GND

+ 12V

Fig 3—Parts-placement guide for the Mini London Tone Alert, Paris are placed on the
nonfoil side of the board; the shaded areas represent an X-ray view of the copper pattamn.

Gray areas reprasent unetchad copper.

that help is needed and voice communica-
tions can commenge,

How the Unit Works

A three-wire cable plugs into the
accessory socket of the 2-m transceiver.
Here, the cable connects to the + 12V line,
ground and the audio output. (Using this
connection configuration, the transceiver’s
speaker is not disabled.) The cable enters
the small box that will hold vour circuit:
the box should have a normally open push-
button switch on its top, and side holes to
pass the sound of the buzzer.

When a remote station senses an
emergency situation, button no. 1 on the
2-m rig’s DTMF pad is pressed for 2
seconds or more to activate the buzzer in
the tone-alert circuit. The sound is loud
enough to be heard throughout the house.
Then, by simply pushing the button on the
box top, the buzzer is disabled and the
device is reset, The circuit continuously
monitors for an alert tone when it is
plugged into an activated receiver.

When the decoder is tuned to the no. I
tone, it serves as a personal alert and also
responds to the general tone alert, which

is 1-4-7 in London. In each case, a delay
is incorporated in the first digit to eliminate
falsing. My circuit has been in operation
for several months and it continues to work
fine.

The Mini-London Tone Alert’s main
function is to alert individuals in times of
EIMErgency or emergency-preparedness
tests. But, we may not be using the device
to its full potential. Imagine a group of
friends who commeonly share an interest in
ATY. Each member could be assigned a
personal calling number and alerted in-
dividually when operating conditions are
just right. There are many possibilities,
limited only by the imagination.

How the Circuit Works

Fig 1 is the schematic diagram of the
London Tone Alert. The speaker output of
a receiver is fed into the audio input jack
that connects to the input terminals (pin 3)
of the two LM567 PLLs. Valid tones are
detected by two 367 PLLs, producing a
logic “‘low*” at their outputs (pin 8), When
this level is applied to U3, a positive pulse
appears at the output. This signal is
directed through a diode and resistor to the

gate of the 2N5061 SCR which immediately
conducts to sound the buzzer. (An NPN
transistor can be substituted in place of the
SCR for a short-burst tone alert. More on
this later.) To prevent the SCR from being
triggered by voice transients, a short delay
is introduced by the 220-uF capacitor. This
means that the transmitted tone must last
for two seconds or more. Each button on
the DTMF pad produces two tones.
Though we are interested in using only one
tone, both tones help to prevent falsing,
The 4.7-k§} resistor between the SCR’s gate
and ground stabilizes the circuit, further
preventing false triggering.

Note that only one of the four sections
available in the 7402 is used. The other
three sections are connected to ground.
These inciude pins 2, 3, 5, 6, 7, 11 and 12
and are shown on the schematic.

By using a 7805 voltage regulator, input
voltages from 8 to 14 can be used. The
voltage, of course, depends on what yvour
equipment can supply. A 9-V battery can
also be used, but is not recommended for
extended periods of operation. The regu-
lator can be eliminated if a 5-V power sup-
ply is available, The buzzer is disabled by
pressing the reset button (S1).

Coastruction

Use V4-W resistors; stand them on end,
if necessary, to conserve board space. Low-
voltage capacitors can be used which need
not be rated at more than 6 V. Tantalum
capacitors are used throughout the circuit
because they are small and very stable, The
buzzer is from Radio Shack (273-054) and
is suitable for this application. Fig 2 shows
the circuit board from the foil side; Fig 3
is the parts placement diagram.? Use no.
3-48 » Yi-inch machine screws for mount-
ing the board in an enclosure.

1 found a carton of small plastic boxes
with sliding tops at a local surplus store.
My find proved ideal for this project and
each cost less than $1. Metal boxes were
used for several other tone-alert circuits
I built—the boxes were unique and also
inexpensive.

Tuning

Every tone produced by a single key
press on a DTMF pad is actually composed
of two tone frequencies; it is necessary to
detect both. I used two LMS567 decoders,
one for each note, that must be tuned to
respond to the required frequencies.

My unit responds to DTMF pad button
no. 1 and uses the frequencies shown on
the diagram in The 1987 ARRL Handbook
(697 and 1209 Hz).* The frequencies
assigned to the other pad buttons may also
be found there.

To tune an [MS567 to the desired
frequency, apply power and connect a
frequency couanter to pin 6, or to the
appropriate end of the 5-k{? potentiometer,
Another 2-m rig can be used as the signal
source. Turn the potentiometer from one
end to the other to determine if it covers

February 1987 31



Fig 4—An internal view of the Tone Alert’s
circuit board.

%

Fig 5—The completed circuit board is
housed in a 2- = 4-inch plastic enclosure.
The Ietters A. R and B label the audio
socket, reset button and battery plug.

32 05T

the frequency vou want. Then, set the
potentiometer accurately. Once this is
done, tune the second 5-kQ potentiometer
to the other desired frequency in the same
manter.

If the frequency you want does not lie
within the potentiometer’s range, R, must
be changed. Use a higher resistor value to
lower the frequency and a lower value to
raise it.

Testing

When the PC board is complete, but not
yet mounted in its enclosure, connect the
power and the audio input from the jack on
your 2-m transceiver, On the base-station
transceiver, transmit the tone vou are tuned
to. After 2 seconds, the buzzer in your
circuit should sound. If nothing happens,
check that the push button is connected—
it is necessary to complete the circuit.

Further checks could be done with an
ordinary 20-k2/V voltmeter on the 3- or
10-V scale. A positive voltage should be
present on pin 8 of each LMS567, with the
reading dropping to nearly zero when the
tone is applied. Now connect the meter 1o
pin 10 of U3; a positive voltage {about
5 V) should appear whenever the tone is ap-
plied. 1f the diode is connected properly,
this positive voltage shouid trigger the SCR
and sound the buzzer.

Conclusion

Fig 4 is a photograph of the completed
PC board. Fig § shows the board mount-
ed in a 2- x 4-inch plastic enclosure.
Several throughholes in the casing allow for
passage of the buzzer’s sound. The letters
A, R and B label the audio socket, reset
button and battery plug.

Suppose you want the buzzer to utter a
short burst, rather than remain activated
until the reset button is pushed. Simply
change the SCR to an NPN transistor and
mount it so that the base mounts in place
of the SCR’s gate; the collector resides in
place of the anode and the emitter rests
where the cathode would be. The buzzer
will now stop as soon as the transmitied
tone subsides. No reset button is necessary.
About a 2-second delay still remains to dis-
courage falsing.

Here’s an idea for you to work on: See
if you can eliminate one of the LM367s and
the SN7402 and their associated parts, and
still have the circuit work! It can be done,
but you will find that it responds to any one
of four button tones. Incidentally, this
change makes room for a 9-V battery and
the complete device fits in a shirt pocket!
I would be interested to hear about other
nove] uses this project suggests.

Notes

T, G, Tanner, "The London Tone Alert,”
QST, Nov 1983, p 35.

2The author wilf supply circult boards for $5, US
funds, plus $1 shipping and handling. The
ARRL and QST in no way warrant thls offer.

3M. Wilson, ed, The 1987 ARRL Handbook
{Newington: ARRL, 1986), p 34-3. &=

Monolithic Circuits
{continued from page 28)
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Fig 11—This graph compares the gain of a
single-stage MSA-0835 amplifier with 2-turn
and 4-turn RFCs. Although the use of a
4turn choke enhances gain, a 2-turn choke
is preferred for amplifier stability.

The RF choke was made from 2 turns of
no. 28 wire, 0.125-inch 1D, spaced one wire
diameter. When the 2-turn RF choke was
added in series with the bias resistor, the
amplitier exhibited a slight increase in gain
in the 500-2500 MHz frequency range
without compromising stability. Ex-
perimentation with up to é-turn RF chokes
yielded greater gain, but stability was mar-
ginal. The 2-turn choke is a good com-
promise for maximum gain and stability.
Depending on the inductance of the bias
resistor, the series RF choke may need to
be deleted to ensure stability under all
circuit conditions.

Actual measured gain response with
2-turn and 4-turn RF chokes in place is
shown in Fig 11. Gain (for a single device!)
is 24 dB at 500 MHz, while the gain at
3500 MHz drops to 9 dB. Gain was not
measured above 3500 MHz. Noise figure
as measured at 2304 MHz is in the vicinity
of 4 dB with an associated gain of 13 dB—
not bad for an untuned microwave ampli-
fier using glass-epoxy PC board material!
Gain performance comparable to that
shown in Table 3 may be achieved if a
lower-loss dielectric material such as Rogers
Duroid® were used.

in Part 2 of this article, 1 will show how
to combine MMICs in parallel for increased
power output. I will also discuss important
parameters such as gain, compression
point, third-order IMD products and noise
figure and how they should be considered
when designing MMICs into your next
project.

Notes

18, Qlson, " »50: Focus on Technology above
50 MHz,"” QEX, Apr 1986, pp 12-15; May 1986,
pp 12-14; June 1986, pp 10-11,

2fvantek, 3175 Bowers Ave, Santa Clara,
CA 95051, tel 408-727-0700.

IMicrowave Components of Michigan, 11216
Cape Cod, Taylor, M1 48180, tel 313-941-8469
fevenings).

4D, Mitchell, ""Microstrip Impedance Program,”
Ham Radio, Dec 1984, pp 84-86.

5J, Fisk, “Simple Formulas for Microstrip
1mEedance." Ham Radio, Dec 1977, p 72.

&), Fisk, *'Microstrip Transmission Line,”
Ham Radfo, Jan 1978, pp 28-37.

"B, Olson, “»>50: Chip Capacitors," QEX,
Sep 1986, pp 14-15. AT



Build the Morsemaster i

Learning Morse code can be difficult. This deluxe code trainer
will help prepare you for the VE code exams from Novice
through Amateur Extra.

By Mike Huddleston, KJ4LN

5440 O’Quinn Ct
Stone Mountain, GA 30088

¢ hams are proud of our demon-
W strated ability to use Morse code

for communicating., Often criti-
cized as anachronistic in today’s world of
automatic high-speed digital communica-
tion, our use of Morse code remains the
single outstanding feature that distinguishes
us from most other users of the airways.

On the other hand, the code requirement
is also given as the reason many would-be
hams never pet licensed. It’s also the reason
$0 many of us seem to be frozen in the
Technician class.

The first Morsemaster was built so that
1 might, after numerous tries, finally
struggle past the 5-WPM code test and get
a ham ticket. After geiting the Novice
license and joining the [ocal club, 1 realized
that lots of people have the same problem
with the code. The Morsemaster got passed
around. With its help many hams up-
graded, and offered many worthwhile
suggestions and criticisms that were incor-
porated into the Morsemaster II. It com-
bines virtually every feature desirable in a
Morse-code trainer, and can be built for a
modest cost,

The Morsemaster Il is self-contained.
You can keep it in your desk drawer at the
office to practice your code during lunch
or other breaks. The pleasant audio quality
makes practice sessions less tedious. A
virtually endless reservoir of pseudorandom
lessons is available—13,107 in each of 15
lesson types. Lessons can be selected for the
beginner as well as for the Amateur Extra
candidate at crystal-controlled speeds of 4
to 33 WPM. The lesson can be stopped at
any time and repeated exactly, even at a
slower speed, so you can verify your copy.
A built-in printer interface can print out
each character as it is sent, and a built-in
iambic keyer trainer permits sending
practice. And the best part is that you can
build it yourself in a few hours from readily
available parts—and for less than $50!

Theory Behind the Morsemaster II

Dots and Dashes
The timing of Morse code is based on the

dot as the shortest time element. Given that
a dot has a certain duration, proper code
will have a dash duration three times that
of the dot. I personally use **dit” and
“*dah’® in preference to the better-known
“dot” and *‘dash’ because the former
method mimics the actual sounds of the ele-
ments better. Learning the code is a process
of identifving the sounds of the characters,
and it is important to speak of, and think
of, the characters in terms of their sound.

A dot or a dash is called an *‘element.”’
The space, in time, between successive ele-
ments in a character is one dot duration.
The spacing between characters is three dot
periods, and the spacing between words is
seven dot periods. This is the timing vou
can expect on the 13- and 20-WPM Volun-
teer Examiner (VE) tests.

The Novice test, however, differs. The
characters are generally sent at a rate of
about 13 WPM, but the spacing between
them is stretched so that only five words
are sent in one minute. The reasoning is
that characters sent at less than 13 WPM
sound artificially long and drawn out. And
the good part is that you only need to be
able to recognize characters at 13 WPM to
get throngh both the 5- and the 13-WPM
code tests. For this reason, the
Morsemaster uses 13-WPM characters for
every speed from 4 to 13 WPM, and from
14 to 20 WPM it uses 20-WPM characters,
adjusting the spacing between them to
achieve the 14, 16 and 18-WPM rates. In
this manner, the student need only be able
to recognize Morse characters at two
rates—13 and 20 WPM—to be able to pass

all code tests up to Amateur Exira.

Timing and Speed

A Morse-code word consists of five
characters. If we choose our characters
ranndomly from the English alphabet and
numbers, we will find that there is an
average of 60 dot periods, including
spacing, in our hypothetical word. On the
other hand, if we choose our word content
based on commonly used letters and
characters, we find only 50 dot periods.
This is because the Morse alphabet uses its
shortest possible characters for the most
common [etters. For example, the letter
“E,”” the most frequent in English usage,
is the shortest Morse character, being only
a single dot. And s0 on, for most of the
characters. The word ““Paris’” is taken to
be a representative common-usage five-
character word for timing Morse transmis-
sions. It has 50 dot periods, including
spaces. This is the basis for FCC and VE
testing for code speed. The word ““Codex,”
with 60 dot periods, is representative of
random letters and numbers, with no
regard for usage frequency,

The Morsemaster bases its timing on the
**Paris’” word, as do the amateur code
tests. For example, at 13 WPM, the word
““Paris’’ could be sent 13 times in a single
minute. [n this minute, then, would be |3
% 50 = 650 dot periods. No matter what
characters are sent, this is their rate. When
the Morsemaster sends code at a rate of less
than 13 WPM, the 650 dots/minute rate is
preserved for the characters therselves, but
the spacings between them are elongated.
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Fig t—Schematic diagram of tin Morsemaster IL. Parts source identification: RS is Radio Shack, DK is Digi-key, AMP is AMP Inc.23
D1-D4, incl—1N4001 rectifier diodes.

D5-D7, incl—1N814 dicdes.
J1--3.5-rmm miniature phone jack,
RS 274-297.

Q1-04, incl—2N3904 NPN transistors.

$51-83, incl—PC-mount push-button
switches, DK PN P9051.

S4—Six-pole DIP switch, DK PN CT2086.

85— 1B-position BCD rotary switch,
AMP PN 1-435167-1.

34 OS5

DK INS8035LN-6.

U1—8035 family microprocessor,

U2—2716 EPROM. (Programmed device
available; see nota 2.)

latch, DK 74L8373N.
{J4—LM555 timer, DK LM555CN.

DK LM380N-8.

U3—748C3a73, 74HCT373 or 74L8373

U5—LM380N-8 audio amplifier,

U6—LM7805T 5-V voltage regulator,
DK LM7805CT.

¥1—6.0-MHz series rasonant crystal,
DK X026.

Miscellaneous

40-pin DIP sacket, DK C8940.
24-pin DIP socket, DK 8924,
20-pin DIP sockst, DK C8920

8-pin DIP socket, DK C83808 (2 req).
Heat sink for Ug, DK HST11.
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In all cases, however, the 3:7 ratio of
intercharacter spacing to interword spacing
ts retained.

A further note on code speed is in order.
The Morsemaster uses a crystal-controfled
microprocessor to provide the critical
timing necessary for accurate code-speed
settings. Code-speed selection is not
infinitely variable, but only those speed

settings required for the most efficient
learning process are made available. This
is not a disadvantage; rather, you as the
student are assured of *“textbook’ code
rates—to better than 1% accuracy. These
are the same rates and weightings used by
Volunteer Examiners for amateur code
testing.

Circuit Operation

Refer to Fig 1. The heart of the
Morsemaster 11 is an 8035 single-chip
microcomputer, The device has its own
internal read/write memory, and supports
external program memory in the form of
a 2716 (2048 x 8) EPROM. The 745C373
is used as an address latch for the
multiplexed address/data bus. Additional
information on this configuration may be
obtained by consulting an 8035 data book.,

The microprocessor decodes the switch
inputs and generates the Morse output.
This output, at pin 34, is an inverted-
voltage Morse signal that turns on Q4 when
there is no tone output, and turns it off
when there is. The combination of C8, R10
and R13 provide the 5-ms rise and fall times
for the Morse signal, reducing low-
frequency ‘‘thumping.”’ Increasing the
value of C8 will increase the rise/fall time
of the tone, and vice versa. The LMS555
audio oscillator, U4, runs all the time. Its
square-wave output is gated by the
smoothed Morse signal through Q4 and
D8, and then applied to a conventional
passive filter. The low-pass portion of the
filter consists of R19, CI1, R20, C12, R21
and C13; it removes the harmonics of the
square wave produced by U4, The high-
pass portion of the filter consists of C10,
R18, C21 and R22; its job is to eliminate
any low frequency thumping which C8
didn’t completely remove. This process is
illustrated in the oscilloscope traces in
Figs 2 and 3.

As soon as the Morsemaster II is
powered up, it begins generating 16-bit
pseudorandom numbers at the rate of one
new number every 100 microseconds. It
continues this until the START button is
pressed, at which time it transfers the [atest
number into a storage register, and begins
to output the pseudorandom code sequence
called for by the programming switches,
After each code character is output, five
new numbers are generated, and the last is
used for the next character. This allows a
total of 32 possible choices for the next
character in the sequence of 13,107
characters for each lesson type.

At the completion of a lesson, or if the
RESET switch is pressed, code output ceases
and the microprocessor resumes its
pseudorandom number calculations. If the
START switch is then again pressed, the
activity described above again takes place.
If the REPEAT button is pressed, the
microprocessor retrieves the old number it
stored the last time the START button was
pressed, and uses it to start this new lesson.
In this manner, the REPEAT button causes

Fig 2--8torage oscilloscope trace of the
Morsemaster I sending the character
sequence New at 33 WPM. Horizontal
divisions are 200 ms each. The top tracs,
at 5 V/div, shows the output of the
microprocessor at pin 34 and the lower
trace shows the audio output to the
speaker at 500 mV/div. The spots on the
lower frace are the digital aliases of the
audio signal.

Fig 3—Storage oscilloscope trace of
Morsemaster [l sending a single dot at 50
WPM. Horizantal divislons are 5 ms each.
The top trace shows the gated square
wave at the collector of Q3 at 2 V/div. The
lower trace shows the same signal at the
audio output at 200 mV/div. The approxi-
mate 5-ms rise and fall times are evident in
each trace. Note the nearly sinusoidal out-
put in the lower trace.

the last lesson to be replayed, while the
START button begins an entirely new one.

The LM380N-8 aundio amplifier is
straightforward. It uses a smaller-than-
usual output capacitor, C18, to act as
another high-pass filter. To use the
Morsemaster for maximum audio-output
power, the value of C18 can be increased
up to about £50 pF, and power output will
increase somewhat proportionally. Since
increasing the value of C18 will also en-
hance low-frequency response, some
thumping may be heard. If this is the case,
C8 may be increased up to about 10 uF, to
eliminate the thumping.

Q1 and Q2 are used solely for the printer
option. One of the jobs of the micro- -
processor is to provide a serial character to
a printer or CRT after each corresponding
Morse iransmission. The ASCII character
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corresponding to each Morse character is
output on pin 33, where Q1 inverts the data
and swings its output between about 0.2
and 8.0 volis. Q2 is used as a buffer for
the printer’s Data Terminal Ready (DTR)
line, if one is used. R4 and D5 keep the
OTR line from damaging Q2 if it should
swing beyond maximum RS-232-C levels.

In most cases, the printer or CRT you
elect to use will not require a DTR line,
especially at the relatively low data rates of
300 to 600) bauds. However, if your printer
does, be aware that it may cause some
degradation of the Morsemaster’s perfor-
mance, as the Morsemaster must stop what
it is doing to wait for the printer to get
ready. [f you plan to use a printer with the
OTR line, time two identical Morse {rans-
missions {using the REPEAT key); one with
the printer attached and one without, In afl
likelihood there will be no difference, but
if there is, vou should adjust your Morse
data rates to accommodate the lower data
rate.

The power supply is thoroughly con-
ventional, using a bridge rectifier input so
ac or d¢ (of either polarity} may be used
to power the unit. Permissible input
voltages are from 7 to 13 V ac¢ or 10 to
18 V dc. A large filter capacitor is em-
ploved, as is a 7805 5-V regulator.

Putting It Together

There’s nothing at all critical about
assembling the Morsemaster I1. All of the
parts are readily available and just about
any construction technique may be used.
If you want to go from scratch, a printed-
circuit board or perfboard will be fine. A
full-size PC-board pattern, with a parts-
placement diagram is available, as well as
a hexadecimal program for the EPROM.!
You may either program vour own
EPROM (U2), or purchase one already
programmed from the source mentioned in
the parts list,

Because there are no ‘‘tweaks” or
restrictions on parts placement, the
Morsemaster I should work as soon as you
have put it together, providing vou used
reasonable care in building it. The use of
sockets for ICs is recommended, as long
as you use good ones. A low-wattage
soldering iron, rosin-core solder and care
in handling the metal-oxide-semiconductor
(MOS) ICs (U1, L2, 1J3}) are essential. if
you use the PC board, pay special attention
to avoiding solder bridging across runs
when you solder a connection. Finding
these bridges later i{s tough, and they are
infamous for killing an otherwise perfect
project.

The lead spacing for all the resistors,
diodes and jurapers on the PC board is 0.4
inch. A neat, professional appearance will
result from preforming these leads around
U6, the 7805 regulator, which is very close
to the exact 0.4-in spacing. Be sure to ob-
serve polarity on the electrolytic capacitors,
diodes, transistors and 1Cs. Polarity of

'Notes appear on page 38.
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these components is shown on the parts-
placement diagram and is silk-screened on
the PC board (it vou elect to buy one).

The recommended order of assembly
{again on the PC board) is the following:
IC sockets; switches; phone jack;
transistors; diodes; crystal; potentiometers;
resistors; jumpers; capacitors; UJ6; and,
finally, the power transformer. Before in-
serting the ICs into their sockets, plug the
unit in and check the following voltages
with respect to the negative lead of C1: U1,
S5Vatpins 5,7, 26 and 40; U2, 5V at pins
21 and 24; U3, 5 V at pin 20; U4, 5V at
pins 4 and 8; and 8 to 15 V at US, pin 7.
If any voltage is more than 5% from the
specified value, remove power and look for
the problem. 1t will probably be either a
¢old solder joint, a solder bridge or a for-
gotten jumper. An unusually high voltage
in the 5-V circuit may indicate that U6 is
defective. An unusually low voltage in the
$- to 13-V circuit may indicate that one of
the rectifier diodes (I21-D4} is defective or
installed backwards. Whatever it is, find it
before proceeding,

Finally, remove power and install U1, U2
and U3. All three are static-sensitive
devioes, 50O use proper antistatic precautions
when ingerting them. Do not touch their
pins. Any problems encountered now will
be in the vicinity of Ul, U2 and U3, and
the long circuit runs connecting them. Be
especially on the lookout for any solder
bridges or cold joints.

That’s about it for assembly. An ex-
perienced kit builder should have it together
and working in less than two hours, while
a newcomer might spend an entire evening.
In any event, take your time with assembly
and the Morsemaster will still be working
vears after you’ve gotten your Amateur
Extra ticket.

Using the Morsemaster 1I

In order to get going with the
Morsemaster, you'll need either a speaker
or a set of headphones. The headphones
or speaker must be terminated with a
standard miniature (3.5-mm) plug. The
phone or speaker socket is located on the
lower-right side of the Morsemaster circuit
board. Speaker or headphone impedance
is not critical, so just about anything
hanging around the house will work. The
power supply should be connecied to the
two terminals marked AC OR DC INPUT on
the left center of the circuit board. Any 7
to 13 V ac supply, ora 10to 18 V de supply
will work fine, as long as it can supply the
150 mA needed by the circuit. Suitable
choices are the commonly available plug-
in ac adapters offered by literally dozens
of mail-order houses and electronics re-
tailers. If you want to use your
Morsemaster in the car, a cigarette lighter
plug can be used. Since the unit uses a
bridge-rectifier input circuit, polarity of the
de supply makes no difference.

The Morsemaster’s microprocessor
generates low-energy discrete harmonics of
0.4, 2 and 6 MHz. When operated near AM
radios or TVs tuned to low VHF channels,

interference may occur, The best solution
is to move to another room, although a
metal case shielding the Morsemaster can
be used if desired.

Controlling the Controls

The numerous switches and controls of
the Morsemaster il are simple to under-
stand and use. The VOLUME control and
the TONE control are self-explanatory. The
rest are used as follows:

RESET—This button stops an operation
in progress, and readies the Morsemaster
for the next command. As long as this
button is held down, a steady tone is heard.

START—VPressing sTART begins the
selected Morse lesson. When pressed, it
turns on the tone for 0.3 seconds, waits one
second, then starts outputting the selected
Morse [esson.

REPEAT—Pressing this button repeats
the previous lesson, whether it was com-
pieted or was terminated by the RESET
button. You will find this feature a
tremendous help in every phase of vour
learning process, whether just starting or
preparing for the 20-WPM test. When you
can hear the same lesson twice, vou not
only are reinforced, but can verify the
accuracy of vour work. When the REPEAT
button is pressed, the Morsemaster beeps
and pauses, as with the START button, then
sends the previous lesson over again.

spEED—The large rotary switch in the
lower left of the circuit board controls the
code speed, as shown in Table 1. The speed
control may be changed at any time, even
in the midst of a character being sent. With
the Morsemaster, Morse code is never sent
at a character rate less than 13 WPM, so
this is the slowest speed rate allowed by the
kever function. Of course, the user may
space the characters as appropriate for the
iower rates,

1P SWITCHES—The set of six DIP
switches located to the immediate left of
the microprocessor is used to select the
lesson and the number of characters to be

Table 1

Rotary Speed-Control Switch
Selections

Position  Characters Words  Kever
{WPM) (WPM)  (WPM)
0 13 4 13
1 13 5 15
2 13 6 17.6
3 13 75 20
4 13 10 225
5 13 13 25
6 14 14 275
7 20 14 30
8 20 16 325
9 20 18 35
10 20 20 375
11 22 22 40
12 25 25 42.5
13 27 27 45
14 30 30 47.5
i5 33 33 50




Table 2

Lesson Selection
(DIP Switches A, B, C and D)

Lesson Switch Positions Lesson Description
No. A8 cBn
1 off off off oft Characters EISTMOANW
on off off off Characters BCDG QXY ZO0
3 off on off off Balanced review
4 on on off off Characters FHJKLPR UV
5 off off on off Weighted review
8 on off on off Balanced review
7 off on on off Characters 123456789
8 on on on off Weighted review
9 off off off on Balanced review ___ __ o
10 on off off on Punctuation ., 7 f AR SK BT
i1 oif on off on Weighted review
12 on on off on Trouble characters B6 H5 V 4
13 off off on on Weighted review
14 on off on on Balanced raview of all characters
15 off on on oh Approximate ““Paris’™ review
18 on on on on lambic or conventional keyer
all characters—there are as many ““Xs’* as
Table 3

Lesson Length Selection
{DIP Switches E and F)

Switch Position Length

£ off F off Generate 1 five-character
word

e off Fon Generate 5 five-character
words

£ on F off Generate 10 five-character
words

E On Fon Generate 25 five-character
words

sent. The six switches are labeled A
through F on the schematic and on the cir-
cuit board (see Tables 2 and 3). The
bottommost two switches, E and F, select
the number of code words to be generated
from the choices of 1, §, 10 or 25. The
upper four switches, labeled A through b,
select the lesson content. Referring to
Table 2, Lessons 1, 2, 4, 7 and 10 are the
only ones that introduce new characters.
These groupings are used by the US Army
training program described in Army Tech-
nical Manual TM 11-459, except for
Lesson 10. Lesson 10 contains punctuation
and procedural characters not used by the
military—it is added to complete the set re-
quired of Amateur Radio licensees. Review
Lessons 3, 5, 6, 8, 9, 11 and 13 are of
extreme benefit when used following a
lesson with new characters. They review all
characters learned to that point, and
i.essons 5, 8, 11 and 13 emphasize the most
recent lesson. This is accomplished by
generating half the characters from the
most recent new-character group, and half
from all the rest of the past groups.

As noted in the Army manual, and con-
firmed by personal experience, the
characters most confused by code listeners
are given in a special lesson (12} and review
(13). Lessons 14 and 15 are the drill lessons.
Once the characters themselves are learned,
these lessons are used for speed improve-
ment. Lesson 14 gives equal weighting for

“Es,” for example. This lesson should be
used if the training lessons have been com-
pleted and the student still has some
problems with the less common letters.
Lesson 15 approximates English language-
letter usage frequency. There are four times
as many ““Es” as *“Xs,”” for example. Since
the more common letiers are also the
shortest in terms of Morse elements, this
lesson runs faster than Lesson 14. Use
Lesson 15 for speed improvement after vou
are comfortable with all the characters.

Lesson 16, the keyer mode, differs from
the rest. In the first place, the printer out-
put is disabled. Secondly, RESET rnust first
be pressed to leave the keyer mode, once
entered. When the keyer mode is entered
by selection on the DIP switch, the iambic
or paddle mode is automatically selected.
To use a straight key or bug, the REPEAT
key must be held down while the RESET
key is struck and released. The mode thus
selected will remain in operation until an
alternate mode is selected on the DIP
switch and the RESET key is pressed.
Thirdly, the code rates are different. They
start at 13 WPM, include 20 WPM, and go
all the way to 50 WPM. These are shown
in Table 1.

Learning the Code

Generally speaking, the Morsemaster 11
can teach Morse code effectively with only
the addition of an earphone and a power
supply. A key is a great help, if you have
one, as is a printer. Either or both will save
vou time when first learning the code.

Novice Training

For the person just starting to learn the
code, there are several things to keep in
mind. First, forget everything you ever
learned about visnal dots and dashes.
Mastering Morse code is based on the
concept of hearing characters, not ele-
menis, as they are sent. Every character has
a distinct sound, and it is this that you
should learn.

Beginners often make the mistake of
learning the dots and dashes; then when
they hear code, they must listen for these
separate elements, and stop and translate
them to letters. This is a two-step process,
while recognizing the letters by their sound
is only a single step. Frankly, either
approach will work on the 5-WPM code
test, but the two-step method simply will
not work at 13 WPM and beyond., It is best
to start out on the right foot by learning
the characters by sound.

The second thing to keep in mind is that
everyone gets frustrated at first. After all,
Morse is a new language, and it takes some
time, The good news is that if you stick
with it, vou will learn it. The Army manual
says that the average student will get up to
the 5-WPM plateau in 18 hours of practice.
The top 5% of students learn it in about
five hours, while the lowest 5% may take
as long as 27 hours. The important thing
is to practice every day. [f you can schedule
an hour a day, you are pretty well
puaranieed to be able to pass your Novice
code test at the end of a month, and
probably much sooner.

Your first lesson should be Ffrom
Lesson 1, and from there you should follow
the lessons in numerical order through
Lesson 15. Don’t leave a lesson until you
are comfortable with it. Work at 5§ WPM,
and revert to 4 WPM only if a particular
lesson is giving vou trouble. Start out each
new character lesson with only one word
at a time selected (DIP switch sections E
and ¥ both off). Press the START button
and listen to the characters. Look at a list
of Morse characters and identify the ones
you have heard. Use the REPEAT button
and listen to them again, Write them down
as you hear them, Continue REPEATINg the
same group, and writing each character
down until you can recognize them. Now,
press the START button again for a new set
from this group. Continue in this manner
until you have heard all the characters of
this group several times, then change the
switch settings to five words. Try to copy
the entire transmission. At its end, press
REPEAT and write the new letters directly
below the last ones. Do this as many times
as it takes until you are sure you’ve gotten
them all. Don’t leave this lesson until you
can copy 10 words without an error on the
first try!

Use this method on each lesson with new
characters in it. On review lessons, you may
feel comfortable with starting out with five
words per transmission, or just one. In
every case, use the REPEAT button to verify
your work.

At the beginning of each practice session,
use the first five or ten minutes to review
the last lesson learned, before starting a
new one. Try to complete a lesson at each
session.

Once the new character lessons have been
learned, lessons 14 and 15 should be used
for practice and to improve vour speed. it

is 2 good idea to be able to copy at 6 WPM
for the 5-WPM test, That exira one-word
buffer gives the confidence to overcome
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any stage fright on test day. Always go
back and repeat lessons whenever you feel
the need to do so.

General Code Test

The Army code manua! does not give ex-
pected learning times for exactly 13 WPM,
but interpolating their data shows the
average student hitting 13 WPM after
about 65 hours of practice. My personal ex-
perience bears this ouf. The student
practicing for this test should concentrate
on Lesson 15, and use the keyer provision
as much as possible. The review lessons will
also prove helpful, as well as providing a
break from Lesson 15 alone. Of course, the
introductory lessons and iechniques
described in the Novice section may be used
as well. A special speed—I4-WPM
characters and 14-WPM speed—is pro-
vided to give the student a little extra
confidence on the code exam. Obviously,
code at 14 WPM will sound slightly
different than the test material, so do the
bulk of your work at 13 WPM. Remember,
the sound of the characters is all-important.

The Biggie: 20 WPM

The Amateur Extra is called the “‘ex-
pert” license, as well it should. While the
20-WPM code test has been passed by
students using onily the Morsemaster, this
is not the recommended procedure. Once
you pass the 13-WPM General (or
Advanced) code test, if you haven’t done
s0 already, buy a rig and get on the air.
Work CW. Learn the content of Q8Os and
get relaxed with code. Use your Morse-
master to augment and improve your code
ability. Learn to “‘copy behind.”” This tech-
nique, the ability to write code two or three
characters behind the one you are hearing,
is embraced by nearly all serious high-speed
CW operators: {t may be helpful to repeat
the Novice lesson sequence at 14 WPM to
get accustomed to the different sound of
20-WPM code, then gradually increase
speed. The key is to do whatever works for
vou. The Morsemaster’s versatility will
provide the means.

Using the Options

While the Morsemaster by itself is a com-
plete Morse trainer, there are provisions for
two options that can be used to enhance
learning. The first permits the use of a
telegraph key so that you may practice
sending as well as receiving. Morsemaster
il has a built-in iambic keyer, similar to
those included in many of today’s popular
transceivers, or sold as add-ons. if you al-
ready own a key, whether it be a simple
straight key, a semiautomatic bug or a
squeeze paddle, by all means use it with
your Morsemaster. 1f vou plan to buy one
in the near future, you may want to go
ahead and get it to help in your learning.
The student can often get ““unstuck’ ona
particularly troublesome character by
sendling it repeatedly and listening to it. To
connect a straight key or bug, merely
connect one of the key’s terminals to the
E4 connection on the Morsemaster, and
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‘MORSE CODE: The Essential Lanyuage—-and You

-As configured for this article, the Morsemaster lI's EPROM- dnven Morse
lessons are based for the most part on the letler groupings in US Army Technrcal

‘why the Army uses it—and why the Morsemaster Il uses it as well,
"~ "You and your Morsemaster aren’t restricted to lessons based on the Army
‘method, however. ARRL's popular new publication about the code, MORSE
CODE: The Esséential Language by L. Peter Carron, Jr, W3DKV, offers a Morse
iearnirhmng plan based on letter groupings differing from those in the Army method.

- Xour

orsemaster can provide you with code lessons based on the Carron book

“if You use arn appropriately programmed EPROM. Here's how to accomplish this:

i you're ordertng the Morsemaster |l data package mentioned in Note 1 of this

~‘article, you're all set; The package includes hexadecimal listings and DIP switch

settings for the ARRL and Army learning methods.

" A preprogrammed ARRL Lesson EPROM and a sheet explaining revisad DIP
switch settings and fesson content are available from Stone Mountain Engineering
in addition to the Army Lesson EPROM. The price is the same as that shown for

- the Army Lesson EPROM mentioned in Note 2 of this article. Be sure to specify

~that you want the ARRL Lesson EPROM when ordering. In addition, purchasers

- of full sets of Morsemaster || parts may request that Stone Mountain Enginesring

“"subsfitute the ARRL lesson EPROM for the Army EPHOM in their kits. Contact

.Btone Mountain Engineering for additional details at the address given in Note 2. -

~(This offer includes an instruction sheset showing DIP switch settings and lesson

- content for the ARRL Lesson EPROM, It doss ndt include a copy of the MORSE

- CODE: The Essential Language book. Because the detailed code lesson

.- documentation in Stone Mountain Engineering Morsemaster kits Is otherwise
based on the Army method, you must depend on your copy of MORSE CODE:

nfamed in the ARBL Lesson EPFOM.
if you're unfamiliar with MORSE COD

‘-:_sze Essential Language 1o round out your documentation on the code lessons

: The Essential Language, take a peek at .

) 'tha advartisement on page 142, this issue. CW hounds and code students alike,
- this book is for you! Who says the code is. dead‘? Morse code is alive and well—

:ifand fiving in your fingers.—Ed.

connect the other to £2. To connect a
paddle key for iambic operation, connect
its common leg to B2, its dof terminal to
g4 and its dash terminal to £3.

The second available option is a printer
output. The Morsemaster II includes a
serial output that interfaces to a printer or
a computer terminal, and prints out every
character that it sends. While particularly
helpful for beginners learning the code,
printers are expensive, and unless you al-
ready own one or can borrow one, the
additional help it will provide in learning
the code is not worth the expense,

The printer output is serial *‘quasi-
RS-232-C.*" True RS-232-C uses both
positive and negative voltages, but the
Morsemaster only uses positive. The
majority of RS-232-C printers and ter-
minals will accept this with no problem.
I’ve used a Radio Shack TP-10 printer, a
DecWriter terminal and a Hazeltine CRT,
and they all work fine. If you do buy a
printer for vour Morsemaster, be sure to
check it out beforehand. As delivered, the
Morsemaster operaies at 600 bauds, sends
eight data bits and two stop bits, and no
parity. It may be converted to 300-baud
operation by simply removing R8 from the
circuit board. Additionally, the printer
must be able to generate its own line feed
when it receives a carriage return. Most
printers do this automatically. To connect
a printer, only three lines are necessary, and
perhaps only two, depending on the
printer. The printer’s common connection
goes to B2, and its data input to E1. If it
has a Data Terminal Ready @TR) line, con-

nect it to £3. The Radio Shack TP-10 uses
a 4-pin DIN plug, with common on pin 3,
data on pin 4, and DTR on pin 2.

Conclusion

The Morsemaster is an effective Morse
code trainer, as proven by my personal
success and that of many other hams in my
arez. Once you decide that you want to up-
grade, and can set aside some time each day
to work on the code, the Morsemaster will
help you make the most efficient use of that
time.

Notes

‘A Morsemaster Il data package is available from
ARRL at no cost. it includes a lull-sized PC-
board template, a parts-placement diagram and
a hexadecimal listing for programming the
EPROM. Send an SASE to: AHBL Technical
Dept, 225 Main 5t, Newington, CT 06111, and
ask for the “Morsemaster IL."

2Parts substitutions may be made if desired.
Transistors and diodes may be substituted with
units of higher ratings, and cz_a[%acitor working
voltages may be increased. The B035-setles
micraprocessor may ba any one of the followin g
types: 8035, 8039, 8048, 8049, 8050, 80C3

C39, 80048 80C49, BOCS0, 8748 or 8749,
A complete parts kit, mcludlng wall transformer
and steﬁ-by-step instructions, is available from
Stone Mountain Engineering, PO Box 1573,
Stone Mountain, GA 30086; tel 404-879-0241
price $46.95; oomplete unit, wired and tested,
$69.95; programmed 2716 EPROM, $5; silk-
screened PC board, $12. All orders must
include $2.50 shipping and handling, and
applicahle sales tax if shipped to a Georgia

aD?cjdkresséo Box 677, Thief River Falls, MN
i-ke , Box ief River Falls,
56701,

AMP Inc, Harrisburg, PA, tel 717-564-0100 {call
for nearest distributor), R
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Product Review

Conducted By Bruce 0. Willlams, WASIVC
Assistant Technical Editor

Advanced Receiver Research MML144VDG and
MM144VDG Mast-Mounted Preamplifiers and
TRS04VD TR Sequencer

Serious VHF and UHF operaiors have long
realized that the best performance can be
extracted from a GaAsFET or gther low-noise
preamplifier only if that preamplifier is
mounted at the antenna, ahead of the loss
introduced by the feed line. Any loss adds
directly to the noise figure of the receiver.
While it’s possible {0 operate EME or use
OSCAR satellites with the preamplifier
located in the station, the lowest noise figure
and best results occur when the preamplifier
is mounted near the antenna.

Not too long ago, mounting equipment
outdoors on the tower was for diehards only.
You had to find a suitable low-noise
preamplifier and high-quality coaxial relays,
come up with a weatherproof mounting
system, and design control ¢ircuitry to switch
everything around. Thanks to Advanced
Receiver Research, getting the most from
your low-noise receiving system is now as easy
as picking up the telephone.

Three separate ARR units are reviewed
here. The MML144VDG is a 2-m GaAsFET
preamplifier with switching relays that will
handle up to 160 W, Its hig brother, the
MM 144VDQ, is rated for I kW. ARR offers
similar preamplifiers for 350, 220 and
432 MHz, as well. The TRS04VD provides
sequentially keyed outputs to control the
timing of system TR switching to protect the
preamplifier and relays from accidental
damage. The TRS04VD works with any of
the ARR mast-mounted preamplifiers.

MML144VDG Description

The MML144VD( 15 housed in a rugged
diecast aluminum enclosure. A rubber gasket
seals the lid so the unit is both RF-tight and
weatherproof. Type N female receptacles are
pravided for connection to transceiver and
antenna. A locking DIN receptacle handles
the de connections, All connectors are located
on one side of the enclosure, and the unit is
installed with this side positioned toward the
ground to prevent water from building up
around the connectors. An aluminum and
stainlesg-steel clamp assembly secures the en-
closure to masts of 1 to 2-1/8 inches OD.

High guality components and construction
techniques are evident throughout the
MML144VDG, A single PC board holds all
the components. A pair of Tohtsu® CX-120P
PC-board-mount, RF-type relays dominate
the board. The other preamplifier
components are located between the relays,
with the controf circuitry located near the DIN
connector.

The preamplifier circuitry is essentially the
same as other ARR GaAsFET products. A
Mitsubishi MGF-1402 is the active device. The
input is tuned with an L network, while the
output is matched by z broadband ferrite
transformer.

A

v

The CX-120P relays are SPDT types. They
are connected so that they must be energized
to place the preamplifier in the line for
receive, and deenergized to bypass it during
transmit. There are several advantages to this
system. Any time the station is not in use, the
preamplifier is switched out of the Iine to pro-
tect it from possible damage {rom nearby
lightning strikes. Also, should the
prearnplifier break or not be needed, it can
be switched off and normal operation can
continue as though the transceiver is con-
nected directly to the antenna.

'The control circuitry is well thought out,
so the MMLI4VDG is essentially idiot
proof. There are three options for keying the
unit for transmit. The easjest is automatic RF
switching. When the transmitter is keyed, this
circuitry senses the presence of RF at the in-
put to the MML144VDG and deenergizes the
relays to bypass the preamplifier. It requires
at least 5 W at the input to make the unit
switch to transmit. This circuitry is similar to
the RF-activated switching found in many
solid-state VHF and UHF amplifiers. What
could be simpler?

If you prefer to have more control over
your TR switching, you can provide a com-
mand signal from the station to **hard key”’
the preamplifier. To accommodate the many
different rigs on the market, vou have the
choice of providing a ground-for-transmit or
positive-voltage-for-transmit (+5 to 16 V)
comiand. The ARR instructions stress that
to prevent preamplifier failures, vou must

have some type of TR-relay sequencing if you
use hard keying. The TRS04VD sequencer
described later in this review is ideal for that
job.

The control cable from the station has, as
a minimuum, two conductors for + V de and
ground. A third conductor is necessary if you
wish 1o use either of the hard keying options.
The ARR instructions highly recommend the
use of shielded cable for the control lead. An
unshielded cable can act as an antenna,
picking up sufficient induced voltage spikes
from nearby lightning strikes to damage the
preamplifier.

With low-noise GaAsFET preamplifiers, it
is egsential to have the right equipment to
make meaningful noise-figure measurements.
We tested the preamplifiers with a state-of-
the-art HP8970A Noise Figure Meter and
HP346A Noise Source recently donated to the
ARRL Lab by Hewlett Packard. Gain and
noise-figure performance for the
MML{44VDG is summarized in Table 1.
With a gain of 22 dB and a noise figure
arcund 0.5 dB, this preamplifier is tore than
adequate for weak-signal work at 2 meters.
Power handling capability is 160 W, so this
device is usable with any of the solid-state
““brick'* amplifiers currently on the market.
We tested the review unit with a 150-W
Mirage brick without incident.

The review unit was from the initial
production run, and there was a minor
problem with it, We noticed that low-level
harmonics of any 2-meter signal transmitted
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Table 1

ARR MML144VDG 2-M GaAsFET Preamplifier

Manutacturer's Claimed Specifications

Frequency range: t44-MHz band, 1-dB
bandwidth Is 7 MHz.

Noise Figure: Less than 0.55 dB.

(3ain: 22 dB.

Caomprassion point (1 dB): +12 dBm.

Power requirements: 11 to 16 V do at
10 mA, max (transmit) and 180 mA
max (receive)

Power handling {transmit): 160G W.

Through-mode SWR: 1.25:1 max.

Through-mode attenuation: 0.5 dB, max.

Minimum power input to activate RF-
sensed switching circuitry: 5 W,

Size: 5-1/2 » 4-7/8 x 3-5/8 in (HWD),
including mounting bracket and
connectors.

Weight: 1 Ib 13 oz.

Measured in ARRL Lab

As specifled

144 MHz, 0.49 dB;
146 MHz, 0.52 dB;
148 MHz, 0.53 dB.

144 MHz, 22.25 dB;
146 MHz, 22.01 dB;
148 MHz, 21.76 dB.

+ 5 dBm.

At 13V, 25 mA (fransmit),
150 mA (receiva).

As specified.

1.15:1.

0.2 dB.

3w

through the unit appeared at the output.
These harmonics were not evident when the
transceiver was operated without the
preamplifier. One of the harmonics was about
55 dB below the amplitude of the funda-
mental signal. FCC regulations require that,
at 2 meters, all harmonics and spurious
¢missions be 60 dB below the fundamental,
or lower, ARR quickly rectitied this problem
by changing a capacitor in the RF-activated
switching circuitry., The problem did not
affect operation of the unit in any way, and
has been corrected in current production
models.

MM 144VDG Description

The MMI144VDG preamplifier/relay
system 15 definitely for the serious operator.
Although it is much simpler in appearance
than the MML144VDG, it’s an clegant,
rugged piece. The switching scheme is similar
to the MML144VDG, The relay is a DPDT
transfer type that switches the preamplifier
in series with a single feed line between station
and antenna during receiving periods, and out
of the line during transmitting periods. The
preamplifier and relay must be energized to

receive, so the preamplifier is switched out of
the line any time the station is not in use. It
may also be left turned off if operation
without the preamplifier is desired.

The preamplifier/relay enclosure is a
custom-made two-piece affair. The relay and
preamplifier are mounted to brackets that are
bolted to a piece of 1/8-inch-thick aluminum
plate that is bent into an inverted L shape.
The mast clamp accommodates pipes of up
to Z-inches OD and also mounts to this plate.
The preamplifier top cover is made from
aluminum sheet. All seams are welded, so
there is no entry point for moisture. Four
machine screws secure the cover to the main
support bracket.

Three connectors protrude from the bottom

of the enclosure. Two Type-N connectors that
are actually part of the coaxial relay handle
connections for the feed lines from the station
to the antenna. The control/power connec-
tion is made through an F connector (com-
monly used in 75-ohm TV systems).
Inexpensive RG-59 shielded cable is recom-
mended for the control/power line. To ensure
good long-term performance, all RF
connectors are silver plated. The cables that
connect the relay and preamplifier are made
from durable R(G-142B coaxial cable with
silver-plated conductors and Teflon® di-
¢lectric.

The preamplifier itself is one of the
standard nonswitched ARR GaAsFET units
that is self-contained in its own compact,
black aluminum enclosure. At the low end of
the 2-m band, gain is about 25 dB and the
noise figure is about 0.5 dB, as measured on
the HP8970A/HP346A setup (see Table 2).
These measurements were made with the re-
lay in the line and energized, as it would be
in normal operation.

The relay, custom-made for this application
by Dow Key/Kilovac, is 2 modified type 260,
The normally closed contacts are connected
together internally so that the station feed line
is connected straight through to the antenna
when power is not applied. More significant,
the normally open contacts (those used to
route the signal through the preamplifier for
receive) are grounded when not inuse. The
result is an impressive 100-dB isolation. Even
during full-power transmissions the amount
of RF that can leak through the relay to the
preamplifier input is tens of decibels below
the level that would cause damage to the
GaAsFET device.

The instructions stress the point that some
type of sequencing must be used with this
preamplifier/relay system. Unlike the
MML144VDG, there is ne RF-switched
keying option. You must provide a 12- to
14-V signal to turn the unit on for receive (this
signal energizes the relay coil and supplies

Table 2

ARR MM144VDG 2-M GaAsFET Preamplifier

Manufacturer’'s Claimed Speciffcations

Frequency range: 144-MHz band.
Noise figure: Less than 0.55 dB.

Gain: 24 dB.

Compression point (1 dB): +12 dBm.
Power requirements: 12-V dc at 280 mA.

Power handling (transmit): 1 kW,

Through-mode SWR: 1.15:1 max.
Maximum insertion loss: 0.1 dB.

Operate time at 20°C: 25 ms.
Size: 7-1/8 x 4 x 5 in (HWD),

including mounting bracket.
Weight: 2 Ib 8 oz.

Measured in ARRL Lab

As spacified.

144 MHz, 0.45 B;
146 MHz, 0.43 dB;
148 MHz, 0.41 dB,

144 MHz, 24.05 dB;

146 MHz, 24.66 dB;
148 MHz, 24.28 dB.
+10 dBm,

12.V de at 270 mA
(receive), and 10 mA
(transmit).

Not tested at 1 kW power
level, for lack of equip-
ment. Operated at
500-W + lavel tor
extended period.

1.1:1,

insertion loss not
defectable.

31 ms, including 5 ms
of hounce.




power for the preampilifier), and you must re-
move this signal for transmit. The TRS04VD
sequencer described later can be used to ¢n-
sure that the preamplifier relay is keyed first,
before the transmitter and power amplifier are
keyed.

The MM144VDG is impressive because it
does so much with so few parts. Qperation
couldn’t be simpler—apply or remove [2 V.
The relay will handle high power levels as long
as it is not hot switched, and the preamplifier
perfermance is fine for terrestrial, satellite or
EME operation,

The weatherproof enclosure is designed so
that chances of water getting into the unit are
extremely remote. We purchased the unit for
use on the OSCAR-10 satellite array at
WI1INF, the ARRL HQ station. We used it
for a year before publishing this review. The
performance measurements reported herein
were made after the unit had been out on the
tower for a year. When I removed the unit
from the tower for testing, there was no trace
of water in the box. The blue paint on the top
cover wasn't quite as bright as when it was
new and there was some oxidation on the un-
painted aluminum mounting bracket, but
otherwise the unit appeared and performed
as it did when it was new.

Operation of the MM 144VDG at W1INF
was primarily for satellite work. The antenna
is a KLM 22C cross-polarized Yagi fed with
more than 100 feet of Belden 9913 coaxial
cable. The preamplifier made a noticeable
difference in reception of weak satellite down-
link signals on a Kenwood TS-7008 trans-
ceiver. On some signals, the preamplifier
made the difference between hearing and not
hearing the station.

TRS04VD TR Sequencer

The TRS04VD TR control board is impor-
tant for the long life of a remotely mounted
preamplifier. It provides sequentially keyed
outputs to control the timing of all system TR
changeovers. If you simply tie everything
together and key your rig, power amplifier
and relay simultaneously, you will probably
start transmitting before the preamplifier re-
lay contacts have finished switching and
bouncing. When this happens, there is a good
probability of arcing and ruining the relay
contacts, as well as applying some transmitter
power to the preamplifier.

Operation of the TRS04VD is straightfor-
ward. Once you apply the **master” TR com-
mand from vour transceiver, the sequencer
takes over and switches the other components
in the system. The TR command can be either
a ground-to-transmit or a positive-voltage-to-

CONTROL
POWER
ON TR
+12VvDC O O/é SEQLENCER
[+ B A
PREAMP
ON
fo O} CONTROL,
TR CONTROL CONTROL
HF XCVR VHF XVRTR POWER AMP RF
(A)
PTT O s,
CONTROL
FOWER PREAMP on
) ON TR A
Hzvoc o—o 02— TR CONTROL
D |¢c |B
PTT CONTROL CONTROL
VHF XCVR PBRIVER AMP POWER AMP - RF
(B

Fig 1—Two typical preamplifier/relay hookup schemes utllizing a TR sequencer.

transmit signal. The one you choose will de-
pend on your particular rig.

There are four keyed outputs that can be
used in several ways. Two common hookups
are shown in Fig 1. For a system including
an HE transceiver, VHF transverter, driver
amplifier and high-power amplifier, a typical
sequence of events would be something like
this: Approximately 8 ms after the TR com-
mand is given, the first sequencer output is
keyed, switching the mast-mounted
preamplifier/relay to the transmit position.
About 30 ms later, the power amplifier is
keyed, and 30 ms after that the driver
amplifier is keyed. Another 30 ms go by and
the VHF transverter is keved, applying RF
after everything else in the system is keyed and
ready to go. The whole sequence takes about
100 ms, and is reversed to get from transmit
back to receive (see Table 3).

All of the TRS04VD components mount on
a double-sided PC board. No cabinet is
supplied, so the board can be mounted in its
own enclosure or even inside a radio or
amplifier. Output switching is accomplished
with reed relays. Depending on vour
particular application, you can order the unit
with any combination of relays with contacts

that are normally open, normally closed or
mercury wetted (for high-voltage or high-
current applications).

If you want to dig a little deeper into the
noise on your favotite VHF or UHF band,
ARR probably has a switched preamplifier to
suit your needs. Manufacturer: Advanced
Receiver Research, Box 1242, Burlington, CT
06013, tel 203-582-9409. Price class:
MMLIAMVDG, $180; MMI144VDG, $280;
TRSMVD, $50.—Mark Wilson, AA42Z @Er=]

Table 3

AHRR TRS04VD TR Sequencer
Switching Times

Delay From Initial TR
Command Until Quiput
Relays Operate (ms)
Output Key Key

Down Up

A 8 170

B 41 140

c 72 109

D 104 78
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Technical Correspondence

Conducted By Paul K. Pagel, N1FB
Senior Assistant Technical Editor

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

SIGNAL GENERATOR POWER
CONTROL

71 1 built the signal generator described in Jan
1986 QST and found it to be generally a nice
addition to my collection of homemade test
gear.’ There was one detail, however, that was
less than satisfactory: power control. As
DeMaw states, the circuit presented in Fig 3
of that article (shown here as Fig 1) leaves
much to be desired.

While thinking about the problem, I came
up with a simple circuit that works quite well;
see Fig 2. The idea is simple, but | haven’t
seen it published. It’s basically a slightly
modified pi-section attenuator. Its advantage
over the original circuit is that it preserves the
source impedance of the generator near
50 ohms over the full range of power control.
My calculations show that the SWR of the
source output port remains less than 2:1 for
the sample circuit presented here.

Although the concept of source match is
not familiar to everyone, preservation of the
output impedance of a generator is often very
important. This is especially true when
precision measurcment {even in the amateur
context) of gain, attenuation, return loss, and
so on, of devices that are sensitive to
impedance matching (filters, antennas,
amplifiers, for instance), is made. Errors on
the order of geveral decibels or more can
accrue easily unless the source impedance is
maintained near Z;, 50 ohms in this case.

My basic idea is to absorb the power varia-
tion control, the potentiometer (R3), within
a pi-section attenuator. That will allow
varying the generator power output without
wide excursions of generator output impe-
dance. As is usually the case, however, there
is a compromise. To do the job effectively,
the attenuation must be fairly large, on the
order of 5 to 10 dB. Larger values of at-
tenuation are required for larger variations
in output power, {See Table 1.} If you are
satisfied with approximately 10 dB of varia-
tion, for example, a modified 6-dB attenuator
will keep the output SWR at less than 1.6:1.

0. DeMaw, “Build a Homemade Eignal
Generator,”’QST, Jan 1986, pp 40-43.

Table 1

Power Control Resistor Values
Power

Varlation R1 R2 R3 Source
(Dectbels) (Ohms) (Ohms} (Ohms) SWR
10 147 30 100 1.8

20 100 a9 1k 1.8

45 100 39 10k 20

Note: Power variation and source SWR are
approximate values.
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Fig 2—8chematic diagram of the adjustable power control. See Table 1 for resistor

values.

1f you need a 45-dB range, however, you will
need a modified 9-dB (or so} attenuator to
maintain SWR at less than 2:1.

The circuit in the accompanying figure was
breadboarded and the power variafions
measured by a homemade power meter.
Values for the shunt resistors were chosen
near values for 6 to 9 dB attenuators, but the
series resistor need not be exact, since we're
using a potentiometer anyway, SWR was
calculated based on a generator impedance of
50 ohms before the attennator.—Ralph H.
Fowler, N6YC, Rt 1, Box 253R, Pegrl River,
LA 70452

ATART WEFAX

[ Atari® computer owners who also have an
interest in WEFAX reception should obtain
a copy of the September 1986 issue of

Antic.® (This magazine is devoted entirely to
Atari computer subjects.) That issue contains
a few articles about WEFAX operation.
Included are construction details for a PLL
WEFAX demodulator, and software for the
8-bit and 16-bit computer models. If you can’t
locate a copy of the magazine locally, contact
Antic at PQ Box 1919, Marion, OH 43306,
tel 614-383-314; you may be able to get a back
issue ot reprint.—Pawl K. Pagel, NIFB,
ARRL HQ

GOODBYE, TVI

(1 Here are a couple of experiences that may
be of benefit to others. With an antenna
attached to my three-band scanner, my
transmitter caused TVI when operating on the
10, 15 and 20-meter bands with as little as
20-W output. There is no TVI with the



scanner’s antenna disconnected and using
1 kW,

I lined the inside of my TV cabinet with
aluminum foil secured with staples. Spray
adhesive secured the foil to the cabinet rear.
Vent holes were poked through the foil. [
installed an ac-line filter and a high-pass filter
grounded to the foil. This cured TVI on
80 and 40 meters.

As an added benefit, horizontal oscillator
“birdies’’ that were 9 on 160 and 80 meters
are now undetectable.—Rick Darwicki,
N6PE, 17775 Elmhurst Cir, Yorba Linda, CA
92686

MORE ON THE 160-M SLOPER

i] A better match (with a subsequent increase
in bandwidth) can usuaily be had with the
160-m sloper described in my article if a
quarter-wave Q section is used.? It appears
that the feedpoint impedance approaches
100 ohms, particularly when the tower is
grounded.

The Q section is made of 75-ohm coaxial
cable such as RG-39 or RG-11. For solid
dielectric cable with a velocity factor of
0.66, an 88-foot length of cable is used.
Foam dielectric cable, with a velocity factor
of 0.80, requires a 110-foot cable length. The
Q section is attached directly to the antenna
feed point in place of the 50-ohm feeder, and
if long enough, run to the operating position,
If additional feeder length is required, it
should be made of 50-chm coaxial cable
attached to the Q section by means of a barrel
connector.

I am still using the antenra and am very
pleased with it. [ have heard from others who
have used it with success,.—Deane J.
Yungling, KIS0, 7932 Sunset Ave, Suite J,
Fair Oaks, CA 95628

TOUCH-LAMP TRANSCEI{VER

{21 When my wife told me she had bought a
three-way lamp that switched on and off at
the touch of any of its metallic parts, 1 did
not realize she had purchased a transceiver!
| found that my transmitted signal would
cause the lamp to operate exactly as if |
touched tts metal parts. Later I discovered a
raspy, S8 signal at 1875 kHz—it was coming
from the lamp, which was located three rooms
away and on a different ac circuit. The lamp
signal is present at frequencies from 40 meters
down. At frequencies from 20 meters up, my
operation is undisturbed.

A box inside the lamp contains a circuit
board through which ac line voltage is routed
and which has a wire connected to the metal
base of the lamp. When the lamp is plugged
in, the lamp signal is present at all times,
regardless of whether the lamp is on or off.
In my attempts to eliminate the interference,
I tried a commercial ac filter, coiling the lamp
cord on some ferrite material and other such
approaches without success.

To make sure the lamp my wife had was
not defective, { borrowed a similar lamp from
& neighbor to try it. I found it to perform in
exactly the same manner except that the fre-
quency of oscillation was somewhat different.

*D. Yungling, “The KIEOQ 160-Meter Linear-
toaded Sloper,” QST, Apr 1986, p 26.

There is no manufacturer or distributor name
on the lamp or packing container. The lamp
was made in Taiwan.

I am writing so that others who may be
experiencing similar cifficulties may have
some idea of the probable source of inter-
ference. Afier 1 deseribed what I discovered
to a ham friend, he realized that such a unit
had been causing interference to his station
for more than a month.—Cal Enix, W8SEN,
209 8§ Kalamazoo St, White Pigeon, MI 49099

METEOR-SCATTER CHECKSUM

[”] The meteor-scatter technique described in
Nov 1986 QST can be used to send text as well
as signal reports.’ This is done by using a
manual checksum technique similar to that
used with computers,

In setting up your schedule, agree to assign
a number to each letter of the alphabet. For
example, the lefter A can be assigned the
number 1, and Z, the number 26. When you
transmit a word, follow the word with the
sum of the numbers assigned to the letters of
the word. For instance, TEST64 OF?21, and
S0 On.

The receiving operator can recompute each
checksum to see if the words were received

A Willis, "Meteor Scatter—European Style,”
QST, Nov 1986, pp 35-39,

New Products

A & A ENGINEERING POWER
SUPPLIES

(1 Five general-purpose power supplies are
available from A & A Fngineering. Created
to fill the needs of hams, experimenters and
electronic hobbyists, all five supplies employ
three-terminal regulators with built-in over-
current and overtemperature protection,
The power supplies are available as triple,
dual and single-voltage units, The two triple-
voltage supplies are rated at + 15 V at 50 mA
and +5 V at 360 mA (model no. 135), and
+12 Vat 60 mA and -+ 5 V at 360 mA (model
no. 133). The dual-voitage supplies have
412 V output at 175 mA (model no. 137,
and +£15 V at 150 mA (model no. 139). The
single-voltage +5 V supply (model no. 130)

correctly. If you repeat words in a meteor-
scatter fransmission, be sure to include a
checksum with each word.—Nick Leggert,
N3INL, Apt 610, 1500 Massachusetts Ave
NW, Washington, DC 20005 k]

Feedback

(] December’s Feedback item (p 47) on **In
Search of the Perfect Picture,” QST, Jan
1986, transposed the device and pin numbers.
The second and third lines from the bottom
should read (in part); ““...the arm of $1 and
ue, pin 3.”

LJ Please refer to “*Electromagnetic Pulse and
the Radio Amateur,” Nov 1986 OST, p 33,
The radical sign in Eq 3 should extend over
the variable, SWR. In Eq 4, extend the radical
over the value, 1.5. This changes the final
value of V, which becomes 88.32. Also, the
FCV {final clamping voltage) would then be
equal to 264.96.

This error was brought to our attention
by Sheldon C. Shaflon, W6EL. Author
Bodson, WAPWPF, verified the error, which
exists in the original document on pp 5-1]
to 5-13,

can supply 650 mA,, and also has a tap at the
input to the regulator.

Each supply is equipped with a board-
mounted fuse holder that accepts a 20
5 mm fuse rated at 2 A, Ac input and de
outputs are connected through a screw-
terminal barrier strip. Separate transformer
secondary windings are used for the +5 V
and *£12 and %15 V supplies in the triple-
voltage units. Fuil-wave rectification is
employed in all 5-V supplies, and full-wave
bridge rectifiers are used in all dual-polarity
supplies. All IC regulators are equipped with
heat sinks.

These supplies are offered as assembled and
tested units, complete kits, or as circuit
boards, only. Prices for assembled and tested
units are: model no. 130, $29.95; model nos.
133 and 135, $39.95; model nos. 137 and 139,
$32.95. For other prices or information
contact: A & A Engineering, 2521 W
LaPalma Ave, Unit K, Anaheim, CA 92801,
tel 714-952-2114.—Paul K, Pagel, NIFRB
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Hints and Kinks

Conducted By Bob Schetgen, KU7G
Assistant Technical Editor

FINGERTIP BEAM HEADINGS

{.I Uhave a poor memory for beam headings.
I once used the beam-heading references from
the DX Callbook, but it took time to find the
book and locate the country and heading. The
DX station would usually contact someone
else or change frequency before [ found the
heading, and [ would lose him. My solution
is & Desk Top Automatic Directory {model
43-105; $24.95) from Radio Shack® . This
device is intended for fast location of
telephone numbers. 1 use it to find beam
headings rather than phone numbers. If I hear
a TV call sign, I simply push the button
fettered *“T*" and see that Tl is Costa Rica and
the beam heading is 199°. It’s both speedy
and efficient.

The directory is powered by two C-size
batteries. It has a keyboard consisting of 15
buttons labeled tfrom A to Z. It contains
about 40 index cards, which can be selected
by pressing the appropriate button. 1 listed
the countries alphabetically according to their
call-sign prefixes and have over 340 on the
index cards. Call signs with numbered
prefixes are listed under “MN” and
“OR."--Gevrge R. Golodich, K20EK, West
Haverstraw, New York

{21 Here is a way to have beam headings and
international prefixes instantly available.
With this simple gadget, you can have your
antenna pointed at that rare DX station
before he tfinishes his CQ call.

Next ime vou go grocery shopping, buy a
large can of tomato juice. 1 found a 46-ounce
<an that is 7 inches tall and 44 inches in
diameter, with no dents—just right!

1) Remove the label, empty and rinse the
can through two small holes in one end.

2) Drill a hole in the exact center of each
end to snugly {it a pencil-size rod about four
inches longer than the can. (A Z-inch ex-
tension at each end serves as an axle for the
rotating drum. } Apply a little solder or epoxy
to the axle and can ends to hold the rod in
place.

1) Remove the page of International Radio
Amateur Prefixes from the Callbook, and
write the beam heading for each country next
to the prefix. Trim the page margins to fit the
drum, and secure the page to the drum with
tape.

4) Make a rack of wood or metal to hold
the drum, and place the assembly near your
rotator controller.

With the completed beam-heading drum
vou can have your beam set *‘right on'” and
ready to answer when that DX station signs
“over,” ~Mal Tindall, KASGOB, Sarasota,
Florida

QSL HOLDERS

{1 While I am a photographer by profession,
I rarely use 3- = S5-inch prints. So, when a
recent mailing included a sample page of clear
vinyl holders for ten 3.5- x 5.25-inch prints
in a three-ring binder, I almost threw it out,
But I suddeniy thought, “*Ahal QSLs!" Sure
enough, 2 standard QSL fits quite nicely if
you can spare about 4 inch that must be

44 119 £

trimmed from the length. The photo industry
offers quite a range of mounts, albums, pages
and the like for the 3- x S-tach size, which
ts very common in amateur photo processing.
A wide variety of storage and viewing
systems are also made for 4 < 3, a common
size for professional negatives and 5 x 7,
which wotld probably hold oversize (QSLs
quite nicely. Put some typical QSLs in your
glove compartment and stop into a photo or
department store. You might find just what
you need to organize and display all those
stacks of cards gathering dust.—Fred
Anderson, KBIHG, Nisswa, Minnesoia

PENCIL CONTROL FOR
CONTESTERS

[ Tn a C'W contest, it i3 a terrible nuisance
to keep track of your pencil, and you may
have wished there was some simple way to
eliminate that constant search, There is: Wear
the pencil on your middle finger, cradled next
to vour forefinger. Attach the pencil to your
middle finger with two rubber bands
positioned between the knuckle and first
joint, with the pencil point somewhat back
of the middle finger tip. To write, curl your
forefinger over the pencil and draw it down
to be gripped between the forefinger and
thumb on one side and the middle finger on
the other side. (That’s not how you were
taught to hold a pencii, but penmanship is
good enough for printing a log sheet.) After
writing, curl your forefinger under the pencit
and the rubber bands to lift it out of your
way. Voila! Pencils that are over five inches
long don’t seem to balance well.—W. A,
“Spud’” Monahan, K6KH, Manhatian
Beach, California

TIDBITS FOR THE STATION
AND SHOP

[] Kodak® sells 35-mm photographic film i
50- and [OO-ft bulk packs, which come in
tin-plated steel cans suitable for small
electronic projects. The [00-ft can is about
4 (diam) by 13 inches deep, while the 50-ft
can is about 33 (diam) by 1-5/8 inches. The
cans are easily soldered, and the 50-ft can
nests inside the 100-ft can. Paint the cans to
prevent rust.

* You can add a spring-open feature to
pliers not s0 equipped by the maker. Spread
the tool handie fully open, clean the insides
of the handles near the pivot and place a big
dab of silicone caulk there so that it contacts
both handles. Once the plastic cures, it will
cause the handles to spring back to the open
position. If the return action is too strong,
cut a *V'* in the caulk and remove some of
the material.

] affixed & sponge to my
Ungar® soldering-iron holder by putting a
loop of no. 22 AWG wire through both the
sponge and the holes in the holder legs.

* ““Travel Pak’’ QSL labels are handy for
labeling your radio geas. They are inexpensive
and can easily be placed anywhere—like in-

side a hand-held (transceiver) battery pack or
a cabinet. I use the same labels to identify
camera gear and other valuables.

¢ | transport my Kenwood TS5-1308
transceiver and accessories in a discarded
typewriter case. It came from a Smith
Corona® of mid-1960s vintage, and seems
ideal. A *‘tricked-up®* mount lets the TS-130
lock in place just as the typewriter did. Since
the case is much taller than the radio, t store
fogs, connecting cables, a paddie key,
“homebrew”’ keyer and 50 on inside the case
with the radio.—7imothy N. Colbert,
Burton, Ohio
[T With three battery packs for my hand-held
transceiver, it has been a problem to keep
track of which pack is charged or discharged
at any particular time. A common solution
is to use some kind of sticker to label the
packs. Many stickers, however, are not easy
to peel from the battery pack.

[ found an answer in 3M® Post-it™ note
pads. Post-it notes have a strip of weak
wax-like adhesive along one edge. They are
meant to be repeatedly placed and peeled
away without damage. [ cut several pieces
small enough to fit inside the top of the
battery pack. When a pack is discharged, 1
place the sticky strip so that the paper covers
the battery terminals. After charging, I move
the strip so that the terminals are exposed.
The strips can be used repeatedly, and there
is no damage to the battery packs.--Bob
Schergen, KU7G, ARRL HQ
{1 You can straighten short pieces of kinked-
up wire by placing one end of the wire in a
vise and the other in the chuck of a variable-
speed hand drill, Then turn the drill motor
slowly while holding tension on the wire,
When done, polish the wire with steel wool
and give it a coat of clear acrylic paint. I've
used pieces of no. 8 and no. 10 AWG wire
straightened by this method for VHF
whips.—Harold F. Keenan, KAIFJR,
Danbury, Connecticut

[1 Toose coil slugs can be tightened by
removing the siug and trapping a short piece
of rubber band between the slug and hole as
the slug is screwed back into the hole.—Boris
Golovehenko, KB2TN, Delray Beach, Florida
{1 A handy solder dispenser can be made
from a container used for 35-mm
photographic film. Wind a coil of solder to
the appropriate size using a screwdriver
handle as a form. Punch z hole in the con-
tainer cap, insert the coil in the container and
feed a few inches of solder out through the
hole in the cap. I have a number of these
containers—each contains a different size or
formulation of solder.—Ha! Simmerman,
KE4OR, Marietta, Georgia

| Empty Solder Wick™ spools make
excellent dispensers for small-diameter solder,
Just pull a few feet from a large roll and wind
it on the empty spool.—David A. Brown,
W6NBM, Wildomar, Cualifornia

L] Fishing-tackle stores sell plastic float beads
that are good element tips for home-built
antennas. Simply heat the end of the element
and push it halfway through the bead, The
plastic beads can’t prevent corona discharge



like a metal ball, but they do prevent injuries
from sharp ¢lement ends.~Jack Demaree,
WB9OTX, Versailles, Indiana

REPLACEMENT PA TRANSISTORS

[] With winter here, I would like to pass
some practical advice along to owners of the
Kenwood TS-130. On a winter day in January
1983, 1 had left my mobile rig out in the cold
for several hours at about 0°F. When I
switched the rig on, the collector current rose
to a very high value, and one of the PA
transistors developed an emitter/collector
short. T checked with an RF engineer and
found that this is common failure mode for
RF power transistors that are several years
old. He suggested that 1 avoid this problem
in the future by warming the rig to about 20°
before applying power.

I replaced the originai T'oshiba 25C22905
with & pair of matched Motorola MRF-421s,
which are listed as direct replacements in
the Motorola manual. The repiacement
procedure is very straightforward: Simply in-
stall the new transistors and adjust the bias
current as described in the shop manual. The
results are excellent, and the new transistors
produce slightly more power than the
originals on 10 and {5 meters. These
transistors have been in service for about three
years now, with no signs of instability or other
problems.—George Hovorka, WAIPDY,
Milton, Massachusetts

A STEADY TONE FOR MAKING
MIC-GAIN ADJUSTMENTS

[T use a recording of a steady, long
(30-seconds} CW note to adjust the
microphone gain on my SSB transceiver. [A
code practice oscillator, or sidetone from a
keyer, should also work well. —Ed.} To make
the adjustment, play back the tone at
moderate volume with the tape recorder
speaker about two or three inches from the
radio microphone, increase the microphone
gain until the radio output power stops in-
creasing, then reduce the gain a little. The CW
note makes 2 much steadier signal than the
common voice *‘Haaaaa Loooo™ [ often hear
on the air.

| make frequent checks, amd reporis
indicate that my signal is no wider than 3 kHz
even when using my amplifier. Also, do use
a dummy load while making transmitter
adjustments.—A. F. ““Pete’” Peters, KF7R,
Livingston, Montana

MORE ON USING COAXIAL FEED
LINES IN PARALLEL

[J Coaxial cables of different impedances can
be operated in parallel to obtain special im-
pedance characteristics. Cables apparently
follow the same impedance and power-
distribution laws as resistors. For example,
if 50-2 and 75-0 cables are used in parallel,
the resulting impedance is 30 . This 30-0 im-
pedance may be useful for matching mobife
or vertical antennas. It could also be used as
a A/4 matching section between a 50- line

These same PA iransistors are used in
many contemporary radios as well, such as
the T5-4305.—Ed.]

BIGK UP LOCP

;
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DIP METER RX BRIDGE

OHMMETER

Fig 1—The test circuit for parallel-connected coaxial cables. When the potentiometer is
set for 30 4, the RX bridge reads 30 @ at any frequency. When the potentiometer is set
for 18 2, the BX bridge reads 50 @ when the frequency is such that the cables are an

elactrical M4.

and a Yagi antenna. Depending on the exact
impedance of the cables, a wire beam that
presents an impedance of 18 to 20 &t can be
nearly matched. Fig 1 shows a test arrange-
ment for experimenting with parallel con-
nected cables.

When connecting coaxial cables in parallel,
the electrical lengths of the lines must be
equal, Different physical line lengths will
result if the velocity factors of the cables
differ.—Bob Perthel, WOMWD, Eim Grove,
Wisconsin

PLATE-CAP CONNECTORS

[J Heat-sink plate caps are nice to have, but
some of us that build amplifiers don’t run
3 kW. If you have gone into an electronics
supply house lately and asked for a plate cap,
you probably got puzzled looks and a pro-
fusion of dusty boxes flying out of a back
room.

A suitable cap can be made from a block-
style fuse holder. Do so by drilling out the
rivet that holds the fuse clip to the plastic
block, then use a hammer to form the clip
completely around a metal rod having the
same diameter as the plate cap. The rivet hole
fits a no. 4-40 screw for connections.—Kar!
Kauffman, NI6H, Morgan Hill, California

COAX-SEAL WARNING

] After my experience during a hot
California August weekend, I feel that
potential users of Coax Seal™ should be
warned that the product is temperature
sensitive. Although there is no information
in the directions, an inquiry to Universal
Electronics, Inc resulted in a2 new roll of Coax
Seal and a product-specitication sheet. The
specifications state that the material should
be applied when ambient temperature is
between 50°F and 90°F. | found it impossible
to remove the ‘‘plastic mastic™ from its
container at 95 °F. What a mess! [I think this
problem cau be avoided by refrigerating the
Coax Seal for a short time before use.
—Ed.]-Don Johnson, KDSDT, Livermore,
California

ANOTHER WAY TO WEIGHT
KNOBS

] Here is another way to weight hollow
tuning knobs such as that on the TS-830S.

First, purchase some lead “‘wool’” at your
local hardware or plumbing supply house. [t
takes two ounces (about 30 cents worth) to
do one knob. Use a screwdriver with a smalt
blade to pack the lead into the spaces on the
inside of the knob. The wool can be packed
very tightly with moderate hand pressure.
{Lead wool packs more tightly than lead shot,
50 more weight can be added in less space.)
If you feel the need for a sealant, cover the
wool with some silicone caulk or epoxy.
—D. F. Christensen, W8WQJ, Midland,
Michigan e
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QEX: The ARRL Experimenters’
Exchange and AMSAT Satellite Journal

Did you miss the extraordinary operating con-
ditions produced by the February [986
aurora? Have you considered using a 5-turn
helical for ATV reception? What is the pur-
pose of RUDAK? Read about this and more
in the January issue of QFEX!

The January issue includes articles on:
» “‘Lse of the Helical Antenna on ATV,” by
Domenic M. Malozz, N1IDM
* ““The Great Aurora of February 1986, by
Emil Pocock, W3EP
* “RUDAK—A Status Report,”” by Knut
Brenndorfer, DFSCA
e ““Xerox 820-1 Compendium—Part 6, by
AMRAD

Other features include: VHF/UHF/SHF
construction practices and helping to solve an
antenna impedance measuring problem,

OEX is edited by Paul Rinaldo, W4RI, and
Maureen Thompsen, KAIDYZ, and is pub-
lished monthly. The special subscription rate
for ARRL members is $6 for 12 issues: for
nonmembers, $12. There are additional
postage surcharges for mailing outside the
US; write to Headgquarters for details.
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1986: Reaffirming Amateur
Radio’s Objectives

By Paula McKnight, NIDNB
Editorial Assistant, ARBL

Our ham radio ““ticket’’---hard-earned,
treasured, cnjoyed—is our license to
participate with a community of fellow
amateurs. Being a part of the Amateur
Radio Service brings enjoyment that comes
with communicating with others, but also
entails responsibilities. As stated in the
beginning of FCC Rules Part 97, we have
a fivefold commitment to- the public (see
accompanying sidebar). In reviewing the
activities and developments of the past
year, amateurs worldwide can take pride
in their continuing adherence to these
objectives.

“(a)...providing emergency
commanications,””

Borrowing from the Boy Scout motto,
“Be Prepared,”” amateurs honed their
emergency-communication  skills  with
League-sponsored operating events such as
Field Day and the Simulated Emergency
Test. To be even better prepared, at the
January 1986 meeting of the ARRL Board
of Directors, ARRL President Larry Price,
W4RA, appointed the Blue Ribbon Com-
mittee on Emergency Message Traffic to
review existing systems and procedures of
EmErgency communications to improve
training and efficiency. In October, the
International Assistance and Traffic Net
joined the National Traffic System as the

Joe Olekas, N8BYT, tracks the
phosphorous cloud during the Miamisburg,
{Jhio train derailment last July, (Curtfs
Cobler photo)
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-§ 97.1 Basis and purpose.

The niles and regulatlons in this part are
desmned to provide an amateur radic
‘service having a fundamental purpose as
gxpiassed Ip the following principles:

{a8) Recognition and enhancement of the
‘as a voluntary noncommercial communi-
cation service, particularly with respect to
pmviding emergency commurications.

~{b) Continuation and extension of the
‘.'arﬁaieur’s' proven ability to contribute to the
. (c) Encouragement and Emprovement of
-the amateur radio service thraugh rules
‘which provide for advancing skills in both
" the communication and technical phases
“of the art.
" gy Expansion of the esustmg reservoir
. w;thin the amateur radio service of trained
riapnratnrs tachnicians, and electronics

i {ey "Continuation and extension of the
amaféur's unique ability to enhance
i nternanonal goodmﬂ

Atlantic Region Net of the Eastern Area
NTS. The IATN is expected to be the
future primary communications clearing-
house in major overseas disaster situations.

Continuing the amateur tradition of
cooperating with public-service. agencies,
the ARRL made overtures for possible
Memoranda of Understanding with the
National Weather Service and Civil Air
Patrol. An MOU formalizes the ARRL’s
public-service commitment between the
League’s emergency-communications
groups and public-service agencies. On the
‘‘down home’’ level, the ARRL Volunteer
Resources Conunittee approved specific
guidelines for Local Memoranda of Under-
standing between Amateur Radio Emer-
gency Service groups and served agencies,
which would facilitate cooperative efforts
during emergencies.

OQur training at the national and local
level proved itself as amateurs participated
in a multitude of public-service events, in-
cluding tornados in Kentucky, a plane
grash in California, a chemical spill
in Ohio, Hands Across America, the
UNICEEF torch relay and Operation Sail at
the Statue of Liberty celebrations.

“(b). . .contribute to the advancement
of the radio art.”

From the era of crystal sets to today’s

Packet in your pocket? Almost! Shown
here Is a portable packet system designed
for emergency communications. (KT6W
photo}

solid state rigs, amateur experimenters have
always sought to improve their equipment
or try new modes of communication. In
1986, this axiom held true, with develop-
ments in amateur-satellite, microwave and
packet-radio activities.
Amateur-satellite communications
celebrated its silver anniversary with a
review of past accomplishments (beginning
with the launch of OSCAR 1in 1961) and
of future hopes (the geosynchronous
Phase 4 satellite, which will provide more
reliable, full-time communications). The
present featured the debut of Fuji-
OSCAR 12, Japan’s first amateur satellite.
This joint project of the Japan Amateur
Radio League,. Japan AMSAT, Nippon
Electric Company and fhe Japanese
National Space Agency went into orbit

Fuji-OSCAR 12 made its debut mid-year
1886. Japan’s first amateur satellite con-
tinued the challenge begun by amateur
satellite communications 25 years ago.



August 12 and continues to offer amateurs
the opportunity for communications via
satellite,

To encourage activity and equipment
developments in the microwave bands, the
ARRL sponsored the First 10-GHz
Cumulative Contest. Participation was
enthusiastic, with high hopes for more of
the same in the 2nd Annual Contest in
1937,

The melding of ham radio and personal
computers via packet. radio yielded over
20,000 stations worldwide. On many
occasions, hams took packet radio to the
field for “‘trial by fire”” in emergency com-
munications. Operators found the advan-
tages were speed, accuracy, ease of use,
portability, efficient frequency utilization
and written transcipts of messages.

The 5th ARRL Computer Networking
Conference was held in early 1986, with
demonstrations of two versions of net-
working-level software—for virtual circuit
and datagram networks using Amateur
Radic. With this software, stations now
communicating on a local level could be-
come part of a much larger body of
amateurs.

ARRL’s monthly publication QEX:
ARRL’s Experimenters’ Exchange and

AMSAT’s Sarellite Journal merged, ex-.

panding from a newsletter to a magazine.
Columns were added to improve coverage
of microwaves, satellites and other new
ideas in technology. Articles ranged from
spread-spectrum communication tech-

niques and circuits to computers and packet
radio.

““(¢) Encouragement and improvement
of the amateur radio service through
rales. ..

Whether implemented by the FCC or
from within the Amateur Radio Service,
rules promote orderliness within the ranks.
One example of order from within was the
voluntary 160-meter band plan suggested
and adopted by the ARRL Board of
Directors at the January 1986 meeting.

The FCC made more frequencies
available to the Amateur Satellite Service
by issuing the Microwave Access Docket
(PR Docket 85-23), with new privileges in
some microwave bands and
removal/modification in other bands.
Other new rules limit spread-spectrum
work to domestic communication on
420 MHz and above, with complete
documentation by amateur logbook.

In response to the amateur community’s
concern, the FCC reconsidered its position
on third-party traffic via packet radio. As
a result, packet stations may retransmit
third-party traffic as long as the traffic was
originated by a station with a control
operator on duty, AX.25 (or compatible)
protocol is used and no commercial traffic
is being passed.

Misinterpretation of HR 3378 (the
“Privacy Act’’) by some hams caused
flurry of concern that phone patches would
become illegal. However, what finally
emerged, while not an example of particu-

larly good legislation, has noeffect on the
amateur bands. The bill was signed into
law (PL 99-508) by President Reagan on
October 21.

“‘(d) Expansion of the existing reservoir
within the amateur radio service. ..

In 1986, the Amateur Radio Service ex-
perienced an overall gain of 8495 licensees
over the previous year. However, there was
still some concern in the amateur com-
munity as the number of new Novices
showed yet another decrease. Almost
10,000 had dropped out over a three-year
period. To help reverse this trend, last year
the ARRL and others petitioned the FCC
for increased Novice privileges. In spring
1986, the FCC issued the crucial Notice of
Proposed Rule Making, PR 86-161. In-
cluded in the proposal were expanded
10-meter Novice-band privileges (allowing
digital and SSB communications), and
access to the 1%4-meter band and part of
the 23-cm band. With these new privileges
would come the revamping of the Novice
question pool, to reflect the additional tech-
nological knowledge needed for operation
on these new bands, and changes in Novice
testing procedures.

*I hope the top one is mine,” say over
12,000 candidates who upgraded in test
sessions held by the ARRL VEC in 1586.
Larry Welckert of the FCC Licensing
Branch in Gettysburg eyes a foot-high
stack of Form &10s awaiting processing,
{K9CH photo)

Recruitment and licensing—we can't get
’em on the air if they aren’t aware of ham
radio or don’t have a license. The Archie’s
Ham Radio Adventure comic book, written
and developed for the ARRL and several
Amateur Radio businesses, as a learning
tool for kids 9-15 years ¢ld, is attracting
quite a following. Available just since
September, over 40,000 copies have already
been mailed to teachers for distribution to
their students.

The ARRL Voluntesr Examiner Coor-
dinator, in its third year of activity, con-
tinued to offer frequent and convenient
license testing. ARRL/VEC accounted for

56% of total elements administered
nationally, with 12,033 candidates up-
grading. The ARRL/VEC coordinated
1752 test sessions in 8 countries, 49 states
and 4 continents, plus | Navy vessel in the
Indian Ocean, With the adoption of PR
Docket 85-196, proposed in 1986, VECSs
will be responsible for maintaining the
exam question pools. At vear end, the
ARRL had filed a petition for recon-
sideration and petition for stay of the
effective date.
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Boy Scouts at a Jamhoree watch Amateur
Radio in action. Clubs, such as the PHD
Amateur Radio Association shown here,
continued their efforts to detmonstrats the
varied, exciting aspects of ham radlo.

Also at year end, the FCC approved
reexamination credit for written elements
passed during an otherwise unsuccessful
amateur examination. This entailed a re-
vision of Form 610, which at this writing
is pending approval by the Office of
Management and Budget.

In conjunction with license upgrading,
the ARRL published new editions of The
FCC Rule Book, the License Manual series
and Tune in the World with Ham Radio.
Other publications for ‘‘continuing
education,’ included the Fifth Computer
Nerworking Conference Proceedings,
Morse Code: The Essential Language, a
new edition of the Operating Manual, QRP
Notebook and the 71987 Handbook. The
Repeater Directory proved that great things
come in small packages, with its new
pocket-size edition. The nationwide
resources of the ARRL Field Organization
were brought under one cover with the
publication of the Field Resources
Directory.

“(e). . .enhance international goodwill.”

The Amateur Radio Service demon-
strated fts spirit of international co-
operation and willingness to work together
during 1986. The triennial conference of
the International Amateur Radic Union
Region 2, hosted hy the Radio Club

(continued on page 50)
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The New PRB Team:

Michael Fitch and Ralph Haller

will be dealing with a new Chief and

Deputy Chief of the FCC's Private
Radio Bureau, which oversees the Amateur
Service. Recently, Perry Williams,
WIUED, ARRL Washington Area Co-
ordinator, talked with Michael Fitch and
his Deputy, Ralph Hailer, about amateurs’
major concerns, (JST Editorial Supervisor
Andrew Tripp, KALJGG, prepared the
article.

I n 1987, the Amateur Radio community

What are vour primary responsibilities in
the Privare Radio Bureau, particularly in
relation to the Amateur Radio Service?

Fitch: As Chief of the Private Radio
Bureau, ! am responsible for administra-
tion of the Amateur Radio Service. That
includes policy, licensing, and enforcement.
In all of those areas, the Bureau, under my
direction, recommends courses of action to
the Commissioners and implements their
decisions governing the service,

Haller: Clearly, the primary duty of a
deputy is to support and assist the chief in

managing the bureau. As you know, the
Private Radio Bureau has the responsibility
for administering severa! radio services,
including amateur. In each radio service,
the bureau management team must review
new policies and rules, and keep up the
speed of service in licensing.

What do you see as the strengths of the
Amateur Service?

Fitch: The strengths of the Amateur
Radio Service are the diversity of its
members, their sirong interest in public
service through radio operation, and their
training and discipline in times of crisis or
eMmergency.

Haller: Above all, the tremendous
comimunications resources of the amateurs
would be the greatest strength of the service,
Time after time amateurs have shown their
ability to respond to a crisis situation and
provide fast, reliable communications.
Amateurs not only have the equipment to
respond, they have the training and expertise
to function as professional communicators.

In my view, the only thing amateur about
the service is its name.

Any areas need improvemeni?

Fitch: | am concerned that there is an
inereasing view of ARS licenses in terms of
rights rather than privileges by some
operatots. These people are unwilling to be
flexible in their operating practices to
accommodate other operators and often
create an atmosphere of contention.
Disputes among licensees aired publicly and
presented to the Commission for resolution
can diminish the fine record of Amateur
Radio. in a shared service with 420,000
licensees, there must be a very high degree
of cooperation or everyone sutfers.

Haller: 1 have a general impression that
amateur radio no longer enjoys the pres-
tigious image it once held with the public.
A strong publicity campaign could be of
tremendous help in reviving that image and
in bringing others into amateur radio.

Mr. Fitch, under your predecessor, no-code
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Ralph A. Haller, N4RH, became Deputy Chisf of the PRB on December 4, 1986. He
had served as Deputy Chief of the Policy and Rules Division, Mass Media Bureau,
since early 1985. Haller joined the FCC in 1971 as a radio inspector in the Los
Angeles District Office. In 1976, he moved to the Field Operations Bureau’s Field
Enforcement Division, in Washington, DC, where he worked in the Investigations
Branch, and was later placed in charge ot the FCC’s nationwide radio-monitoring
network. Haller was in charge of the FCC Office of Science and Technology's
iaboratary in Columbla, Maryland from 1981 to 1984, when he was named Chief of
the Technical and International Branch of the Mass Media Bureau’s Policy and
Rules Division. He has published more than 20 technical papers, represented the
1JS at international forums and directed several FCC studies on new technology, He
holds an efectrical engineering degree from the University of Kansas.

Michael T. N. Fitch was named Chlet of the Private Radio Bureau on November 28,
1988, replacing Robert A. Foosaner, who left the Commission to join a private law
firm. Fitch had served as Deputy Chief of the PRB since 1983. He joined the FCC
in 1970, in the Mass Media Bureau; a vear later, he becama a trial attorney in the
Enforcement Division of the Mass Media Bureau. In 1976, Fitch was appointed
Deputy Chief of the Compliance Division of the PRB. As part of a Presidential
Executive Exchange program in 1979, Fitch served a year in the private sector with
the Westinghouse Gorporation in the US, Europe and Asia. Upon his return to the
Commission, Filch was appointed Chief, Rules Division, of the PRB. In 1982, he
was named Chief, Land Mabile and Microwave Division, PRB, where he served
until becoming Deputy Chief of the PRB. He holds an electrical engineering degree
from Purdue Universily and a law degree from Columbia University.
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was killed “‘once and for all.”’ Do you see
any signs of life for a codeless license
during your term as PRB Chief?

Fitch: In the no-code proceeding, the
Commission heeded the expressed desires
of the amateur community and dropped its
proposal for a codeless class of license. 1
do not believe the Commission will make
4 similar proposal in the {uture unless the
amateur community changes its mind and
requests it to do so.

Mr. Haller, is being a ham a benefit or a
hindrance as Deputy Chief?

Haller: Let me say that becoming a ham
around age 10 absolutely shaped my career
decisions. Amateur radio sparked an
interest in broadcasting and that led to the
FCC. Amateur radio provided an op-
portuiity to learn through experimentation
and to gain a practical appreciation for the
operations of communications systems. |
wouldn't trade that experience for any-
thing. Setting aside that background, as
Deputy Chief of the Bureau, I must make
decisions that are in the public interest.
Those decisions may not always favor the
arnateur community. To that extent, I think
the only hindrance may be an expectation
by the amateurs that 1 should be at least
slightly biased in their favor.

How would you rate the performance of
the Volunteer Examiner Program to daie,

Fitch: The Volunteer Examination
Program is working very effectively. Many
more exams are being given at many more

locations than prior to the program, which.

facilitates interested applicants becoming
licensees. The record so far fully justifies
our confidence that this would be a2 sound
policy decision. It is not a perfect program
and there are some abuses, but these can
be dealt with while retaining the many
positive results of the program.

Mpyr. Haller, you've logged some fime in
enforcement—in the Los Angeles field
office and later in Washington as head of
the nationwide monitoring network. How
do you view the role of enforcement?

Haller: Actually, i*ve never iiked the
term “‘enforcement.” I prefer to think of
my past life as being in direct public service,
not enforcement. I believe that too often,
not necessarily at the FCC, enforcement
occurs for the sake of enforcement without
regard to the public policies being pursued.
In the case of radio, the public policy is not
issuing notices of violation and apparent
liability for the sake of generating numbers
and money for the treasury. Enforcement
actions should be linked to encouraging
efficient use of the spectrum. A good
program also serves its clients by providing
information and assistance in solving
problems. I felt so strongly about this issue
that, as chief of monitoring, I developed
a **good guy notice™ o be sent to stations
found in compliance with the FCC Rules.
This provided an enforcement ““presence’’

Communication is the key word arpund the FCC offices, particularly when Amateur Radio
is on the agenda. In discussion herg are (I-r) Ralph Haller, N4RH, PRB Deputy Chief;
Perry Wiltiams, W1UED, ARRL Washington Area Coordinator; Michael Fitch, PRB Chief;
and Raymond Kowalski, Chief of the Special Services Divislon. Missing from this picture
but an integral part of the FCC team are Roger D. Madden, Deputy Bivision Chief, and
John Johnston, W3BE, Chisf of the Personal Radio Branch. (Jullan Freret, ex-WSECW,

photos)

in a community and a positive incentive to
continue operating properly. Remember, at
the FCC, the enforcement people are
electronics engineers and technicians with
interests similar to licensces. They are
therefore generally anxious to help.

With the FCC pulling more and more out
of the exam scene, is self-policing going (o
be enough to mainiain the integrity of the
amateur Volunteer Examiner Program
down the road?

Fitch: Self-policing always has and
always will be fundamental to the Amateur
Radio Service. That will be the case with
the Volunteer Examination Program as
well. The Commission cannot make a radio
service anything; that can only be done by
the members of the service. As long as ARS
members value integrity, self-policing will
be effective. 1 sec nothing to suggest any
decline in the high degree of integrity of
nearly all ARS licensees.

Is self-policing still an effective means for
amateurs to keep violations off their
bands?

Haller: Not only de [ view self-policing
as effective, 1 believe it is necessary. For
example, cooperation and courtesy take the
place of the formal frequency assignments
found in most other services, Sometimes
courtesy needs a nudge through peer
pressure. You realty can't find a more
effective form of “policing’* that that.

Any idea when the Commission will put
out a Report and Order on Novice
Enhancemnent?

Fitch: It should be adopted very soon
and may even be out by the time this inter-
view is printed.

Mark S: Fowler
Chairman

Commissionars Quello, Dawson,
Patrick and Dennls

PRIVATE RADIO BUREAU

Michael T. N. Fitch
Chief

Ralph A. Halter, NARH
Deputy Chief

SPECIAL SERVICES DIVISION

Raymond A. Kowalski
Chiet

Roger D. Madden
Deputy Chief

PERSONAL RADIO BRANCH

John B. Johnston, W3BE
Chief

The FGC organizational chart as it relates
to the Amateur Radio Service.

Mr. Haller, for many years you have been
closely involved in technical developments
in communications. Is today’s mnateur the
experimenter his predecessor was, or more
of an appliance user?

Haller: That’s not an easy guestion.
When I started in amateur radio, over 23

years agu, it wasn’t as easy to go buy a
radio, hook up a microphene and anienna,
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When | started in amateur radio, ¢ver
25 years ago, it wasn’t as easy to go buy
a radio, hook up a microphone amnd
antenna, and be on the air. You at least
had to tune the final amplifier. But, the
generation before me thought we were soft
because we. weren't winding coils on
oatmeal boxes. | would hesitate to say that
experimentation has to mean something so
specific that it excludes most of today’s
amateurs. Writing a BASIC program for
logging or gaining an appreciation for VHF
propagation through 2-meter mobile
operation both qualify as experimentation
in my view.

The issuing of exams and maintaining of
question pools are two areax in which the
FCC has seemingly abdicated its role. Do
you see any more deregulation on the
horizon?

Fitch: 1 do not consider these actions
as the Commission “‘abdicating its role”
at all. We are reviewing all of our regula-
tions to see what functions are most
etfectively done by the Commission and
what can be done more effectively by
private citizens or groups. | am sure that
as this review continues, there will be
other activities that the Commission will
turn over to the private sector and that

these changes will enhance the ARS.

Mr. Haller, what innovations appeal to you
today, as an amateur?

Haller: 1 have to admit that my current
schedule doesn’t permit me to be very
active as an amateur operator, o I’m not
directly involved with many of the innova-
tions. I am, however, particulariy intrigued
by the packet switching networks that have
been developed in recent years and by
amateur satellite communications.

At the ARRL National Convention in Sep-
tember, there was some talk of the FCC
turning over the issuing of second call signs
to private groups. Has this gone beyond the
talking stage?

Fitch: We have explored this possibility
with other offices in the Commission and
will soon be issuing a public document dis-
cussing possible approaches to a private
special cafl sign program and requesting in-
terested parties to submit proposals to us.

What areas should amateurs be addressing
today to ensure the future of the Amateur
Service?

Haller: I would suggest two related areas.
First, young people need to be brought into

amateur radio. Not only will this help the
service survive and prosper, it will in-
troduce many people to the fascinating
world of communications. This should be
a special emphasis area for the ARRL and
ammateurs in general. Second, amateurs
must keep up with technology and lead the
way in new developments. License up-
grades, radio club “‘guest expert” speakers,
and formal training for individual amateurs
can help the service enjoy a healthy future.

After all is sald and done, how would you
like amateurs to remember your terms as
Chief and Deputy Chief, respectively, of
the PRRB?

Fitch; As a Chief who understood the
needs of the ARS and whe promulgated
deregulatory policies that promoted the
long-term interests of the ARS and the
public,

Haller: Although 1’m not vet ready to
say my farewell to the Bureau, I think I can
respond to your question. Above all, |
would like to be remembered for making
fair and knowledgeable policy decisions
that further deregulation. 1 have a sirong,
driving goal to get the government out of
people’s lives to the extent possible. | hope
the Fitch/Haller team will be remembered
for doing that. R

1986: Reaffirming Amateur Radio’s Objectives

{continued from page 47}

Argentino, was held in Buenos Aires.
Delegates from the 34 member-societies in
MNorth and South America coordinated
efforts to protect, promote, unprove and
advance the Amateur Service in such
decisions as adopting band plans, en-
couraging use of 220 and 902 MHz, and
coordinating emergency operating
procedures.

Amateur Radio Administration courses,
conducted by the IARU, gave telecom-
munications officials from a number of
countries ‘‘hands on’" knowledge of
Amateur Radio’s potential in their country.
Classroom sites ranged from Kenya to
Japan to Conpecticut, USA.

Hams continued to open their homes to
friends around the world as the Inter-

national Travel Host Exchange expanded.

to 176 participants in 28 US states and
24 countries.

Operators worldwide started gearing up
to celebrate 50 years of DXCC with the
announcement of the DXCC Golden
Jubilee Award, to be given in 1987,

What’s in Store for 19877

Is this the year the Amatenr Service
reverses the tide of Novice drop-outs? With
the adoption of Novice Enhancement, in-
creased Novice privileges could tap a re-
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servoir of latent talent: inactive Novices,
now eager to try new modes; drop-out
Novices, ready to renew their interest in
radio; and the unlicensed, curious to
sample the new variety of communications
Amateur Radio now has to offer to
beginners. A greater Novice participation
in, for example, public-service activities
and new-mode experimentation would
bring fresh ideas and enthusiasm to
Amateur Radio’s commitment to the
public.

A new Novice question pool and Novice
testing procedures will reflect the changes
brought about by the enhanced privileges.
VECs are already preparing to handle the
influx of test candidates for all levels, as
well as Novice.

Better coordination of emergency com-
munications was a goal set in 1986. With
the work done by the Blue Ribbon Com-
mittee on Emergency Message Traffic and
the Memoranda of Understanding on the
local level, improved training and efficiency
will keep Amateur Radio’s emergency-com-
munications teams on the front line of
service.

Newer modes of communications con-
tinue to be used by an increasing number
of amateurs. With Fuji-OSCAR 12 flying
high, and the anticipated launch of a Phase
3C satellite sometime this year, more
amateurs can be “‘satellite active.”” Work
on networking packet stations has moved

ahead, widening the possible coverage
offered.

On the international level, IARU
Region | meets in the Netherlands in the
spring this vear. These conferences pro-
mote cooperation, and international good-
will among an increasing number of
member-societies, The DX Century Club
Golden Jubilee Award encourages giobal
airwave activity at a tie of less-than-ideal
propagation conditions.

Belated New Year's Resolution

Remember the fivefold commitment
stated in°Part 97.17 Take a moment to
review each point and how you measured
up in 1986. Fell short in providing emer-
gency communications? Most public-ser-
vice groups could always use one more
operator, Join them this year. Your con-
tribution to the “‘expansion of the existing
reservoir within the amateur radio service”
could be serving as a Volunteer Examiner
or as an Elmer for the youngster next door.
““Enhancing international goodwill” can be
accomplished by opening your home to
fellow hams by acting as an International
‘Travel Host and by taking the time to get
to know vour DX contacts.

We may look back on 1986 with satis-
faction of a job well-done, Let’s not be-
come complacent, but review and renew
our commitment to the Amateur Radio
Service in 1987. AW
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Happenings

Conducted By Phillip Sager, WB4FDT

Manager, Regulatory Information Branch, ARRL

The New World of Amateur Radio

The New World of Amateur Radio. This is
the working title of the new ARRL videotape
presentation authorized by the ARRL Board
of Directors last July as a replacement for the
popular World of Amatewr Radio.

ARRL Executive Vice President Dave
Sumner, K1ZZ, and Roy Neat, K6DUE, who
has produced many films and tapes for the
League and for NBC News, met in Hartford,
Connecticut on December 6 and reached
agreement on a fast-paced ‘‘magazine’
format for the video, which will go into pro-
duction early in [987.

The program will run about 30 minutes,
and will be made available to broadeasters,
to cable television and for showing to the
public. It will emphasize the fun and excite-
ment of operating amateur gear and,
whenever possible, depict the new and young
generation of hams in action.

The production team will include Forrest
Oden, N6ENYV, as Producer and Editor, and
Bill Pasternak, WAGITF, as Technical
Supervisor and Field Producer. Both have
worked on previous ARRL presentations,
inctuding Amareur Radio’s Newest Frontier

and SAREX—The Shuttle Amateur Radio
Experiment.

The producers have already begun their
search for interesting stories and people and
professional production assistance. The
search, like the television program itself, is
worldwide in scope. Assistance from the
Amateur Radio industry is being sought also.

If you have any suggestions or material, or if
you wish to volunteer to work on this project,
please write to Bill Pasternak, WASITF,
TNWOAR, 28197 Robin Ave, Saugus, CA
91330, or via MCI Mail to BPASTERNAK.,

RALPH HALLER, NARH, NAMED
DEPUTY CHIEF OF PRB

Ralph Haller, N4RH, has been appointed
Deputy Chief of the FCC's Private Radio
Bureau (PRB), succeeding Michael Fitch, who
was appointed Chief. The Private Radio
Bureau oversees numerous radio services, in-
cluding the Amateur Radio Service. Haller
has been with FCC since 1971, holding posts
in the Field Operations Bureau, Office of
Science and Technology, and the Mass Media
Bureau. NARH holds a degree in Electrical
Engineering and has published over 20
technical papers and reports. He was the
Chairman of the Federal Advisory Committee
for Cable Signal Leakage and has directed
several FCC studies of new technology. (An
interview with Fitch and Haller appears on
page 48, this issue,)

IRVING WESTON, K4NA, SK

Irving Weston, K4NA, passed away
November 1 after a long illness. Weston had
retived from the FCC as Chief of the
Monitoring Division of the Field Engineering
Bureau. A graduate of Northeastern Univer-
sity in Boston, where he became interested in
Amateur Radio, and he was first licensed in
1923 as 1BHB. He entered government service
as a radio inspector in 1928, and later was
Engineer-in-Charge of the Allegan, Ml
monitoring station. Weston was a longtime
member of ARRL, QCWA and OOTC.

HEYWO0OOD “W0O0ODY' GERSTNER,
WB2IAP, SK

It is with sadness that we report the sudden
passing of New York City-long Isiand
Section Manager-elect “Woody’” Gerstner,
WB2IAP. Woody had been a very active
Affiliated Club Coordinator of the NYC-
Long Tsland Section, logging hundreds of
miles on the Section’s club circuit. Woody was
to assume the Section Manager post on
January 1.

' Goldwater Scholarship Fund
- Coniributions .~ - .

~-The following have contribiited 525 or
j;ﬁ.moré 1o the senator Goldwater

““Brown, W7FIZ and Danlel Kennay,
,*—N?‘CYE from the Arizona Repeater
‘;Assomatson in memory of Ed Jaiking,
WDBLRT, from Michigan Amateur
< Communications Bystem; in memory of
" Frad Looft Jr, W8VUI, from Westpark.

« Radiops; Robert McDonough, K4HHW,
- and the Veleran Wireless Operators

: "Associanon Inc.

FCC GENERAL COUNSEL LEAVES

Jack Smith, General Counsel of the FCC, is
transferring to the Federal Home Loan Bank
Board to become Deupty General Counsel for
Operations. Smith will be responsible for the
Board’s litigation activities across the country.
Smith has been with the FCC for 13 years and
has served in two top posts: Chief of the
Common Carrier Bureau from 1983 to 1984,
and General Counsel from 1984 to present.

DIANE KILLORY NEW FCC
GENERAL COUNSEL

FCC Chairman Mark Fowler has named
Diane Killory to be General Counsel. Killory
is currently Senior Legal Advisor to Com-
missioner Dennis Patrick, a position she has
held since Decemnber 1983, Killory is a summa
cum laude graduate of the University of
Rochester, where she was elected to Phi Beta
Kappa, and a cum laude graduate of the
Harvard Law School. Before joining the
Commission, Killory was an attorney with the
Taw firm of Steptoe and Johnson, where she
practiced in the area of communications law.

NARTE CERTIFICATION
In the Happenings column of December OST,

we mentioned that NARTE, The National
Assoctation of Radio and Telecommunica-
tions Engineers, Inc, was granting credit for.
its commercial Technician Class IV Certificate
to amateur Advanced and Extra Class
licensees. The NARTE program covers not
only broadeasting, but algo includes com-
mercial aspects of satellite, microwave
svstems, Land Mobile commercial systems
and a wide range of telecommunications
areas. The NARTE decision to grant its entry-
level Class IV certificate provides a
mechanism whereby the amateur may enter
the commercial field, providing a greater
pool of technical personnel for industry.
For further information, contact NARTE
at PO Box 15029, Salem, OR 97309,
tel 503-581-3336.

HAROLD WESTMAN, W2CA, SK

A few sharp-eved OTs have noted the name
of Harold Westman, W2CA, among our list
of Silent Keys in November QS7. Westman
was an early employee of the ARRL, joining
the staff in 1926 to conduct the Technical
Information Service. In 1927, he became
Assistant Technical Editor and was Techical
Editor during 1928-9. He left ARRL in 1929
to work for the IRE (now the IEEE) in New
York City.

TALCOTT MOUNTAIN SCINET
TV SHOW

On Saturday, December 6, Amateur Radio
gained unigue exposure to middle school and
high school teachers all over North America.
The ARRL was invited to contribute to one
90-minute show in the TV series The
Shoulders of Giants, shown every Saturday
at 2 PM (Eastern) on communications satellite
Westar 1V,

The Shoulders of Giants is a graduate credit
course conducted by the Talcott Mountain
Science Center (Avon, Connecticut) under
contract with the University of Hartford, The
purpose of the TV series is to help teachers
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Texas Sections Defined

Headquariers has received a number of inquiries about
- the houndaries of the new West Texas Section and how it
relates to the North Texas and South Texas Sections. This
map shows the boundaries of the Sections. Below are .
listed the counties and major cities of each of the Texas

AMARILLD
.

Sections:
South Texas LugBOGK WT‘;:‘%A ,
Angelina, Aransas, Atascosa, Austin, Bandera, Bastrop, ] FALLS TEXARKANA
Bee, Bexar, Blanco, Brazoria, Brazos, Brooks, Burleson, # DALLAS
- Hurnet, Caldweli, Cathoun, Gameron, Chambers, Colorado, L__.__._J ABILENE » NCRTH TEXAS
" Comal, Concho, DeWitt, Dimmitt, Duval, Edwards, Fayette, wﬁﬁﬂ o amibLAND | BROWNWOOD
_Fort Bend, Frio, Gelveston, Gillaspie, Goliad, Gonzales, GESSA  gane [ TEMN'E“‘”‘SE,W.‘,} L
Grimes, Guadalupe, Hardin, Harris, Hays, Hidalgo, ~ hS ANGELD 8
Houston, Jackson, Jasper, Jefferson, Jim Hogg, Jim Wells, ® ARYAN
Karnes, Kendell, Kenedy, Kerr, Kimble, Kinney, Kleberg, N SRUSTIN o eron
‘LaSalle, Lavaca, Lee, Leon, Liberty, Live Oak, Liano, SAN .

McCulloch, McMullen, Madison, Mason, Matagora,
Maverick, Medima, Menard, Milam, Montgomery, Newton,

~ Nusces, Orange, Polk, Real, Retugio, Robertson, Sabine,
San Augustine, San Jacinto, San Patrico, San Saba, Starr,

Travis, Trinity, Tyler, Uvalds, Val Verde, Victoria, Walker,
Waller, Washington, Webb, Wharton, Willacy, Williamson,

Wilson, Zapata, Zavala,

Major Cities: Austin, Corpus Christl, Galveston, Houston,

San Antonic
North Texas .

ANTONIC ®

GALVESTCN ¢

SOUTH TEXAS
wORPUS»

\ CHRISTI

Anderson, Archer, Bell, Bosque, Bo_wia, Browm, Callahan, Camp, Cass, Cherakes, Clay, Coleman, Collin, Comanche, Cooks,
Coryell, Dallas, Delta, Denton, Easfland, Ellis, Erath, Falls, Fannin, Franklin, Fresestone, Grayson, Gregg, Hamilton, Harrison,

Hendersan. Hill, Hood, Hopkins, Hunt, Jack, Johnson,

Kautman, L.amar, Lantpasas, Limestone, McLennan, Marion, Mills, Montague,

Morris, Nacogdoches, Navarro, Palo Pinte, Panola; Parker, Rains, Red River, Rockwall, Rusk, Shackelford, Shelby, Smiith,
Somervell, Stephens, Tarrant, Throckmorton, Titus, Upshur, Van Zandt, Wichita, Wise, Wood, Young.
idajor Cities: Dallas, Ft Worth, Texarkana, Wace, Wichita Falls. :

- West Texas

Andrews, Armstrong, Bailey, Baylor, Bordon, Brewster, Briscoe, Carson, Ca

stro. Childress, Cochiran, Coke, Collingsworth, Cotile,

Crane, Crockett, Crosby, Culberson, Dallam. Dawson, Deaf Smith, Dickins, Donley, Ector, Ei Paso, Fischer, Floyd, Foard, Gaines,
Garza, Glasscock, Gray, Hale, Hansford, Hardetnan, Hartley, Haskeli, Hemphill, Hockley, Howard, Hudspeth, Hutchinson, Irion, Jeff
Davis, Jones, Kent, King, Knox, Lamb, Lipscomb, Loving, Lubbock, Lynn, Martin, Midland, Mitchell, Maore, Motley, Nolan,
Ochiltree, Oidham, Parmer, Pacos, Potter, Presidio, Randall, Reagan, Reeves, Roberts, Runnels, Schigicher, Scurry, Sherman,
© Sterling, Stonewall, Sutton, Swisher, Taylor, Terrell, Terry, Tom Green, Upton, Ward, Wheeler, Wilbarger, Winkler, Yoakum.
Major Cities: Abilene, San Angelo, E! Paso, Lubbock, Midland, Odessa, Amarilto.

enhance their ability to teach science and
math—areas where the nation’s educational
system is considered to be deficient. This
Amateur Radio show in particular
demonstrated some practical ways in which
our hobby can be used to teach science-related
materiaf, and also to show that Amateur
Radio is useful to facilitate other nontechnical
areas of students’ cognitive and social
development.

The show was moderated by former HQ
staffer Rill Dunkerley, WA2INB, now an in-
dependent consultant., The primary guest on
the show was Roy Neal, K6DUE, now a
science consultant to NBC News. Two
educator/hams also appeared on portions of
the show: PeterKemp, KZ1Z, of Bethel (CT)
Middle School, and Carole Perry, WB2MGP,
a middle-school teacher from Staten Island,
New York. Both Carole and Pete have
developed extensive lesson-books plans for
integrating Amateuwr Radio iato classroom
teaching; these were shown on the TV show
50 that nonham teachers will know that such
materials are available. Roy showed the
League's Novice study guide Ture in the
World, and all correspondence about the
show is being routed to the ARRL HQ
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address, “*Attn; SCISTAR," for processing
by the Club Services Department staff.

Included in Saturday’s propram were
several segments of videotape excerpted from
the ARRL’s A/V library: portions of
Amateur Radio’s Newest Frontier and
SAREX (about the Shuttle missions of
WSLFL and WAORE), as well as OSCAR and
the Han, a tape made several years ago about
OSCAR 6 and shot at Talcott Mountain.

The program ran 9 minutes, but will
probably be edited down to just under 60
minutes for distribution through the ARRL’s
Audio/Visual Library.

FCC DENIES EMP PETITION

In July, two individuals submitted a petition
to the FCC requesting a Notice of Inquiry on
the subject of Electromagnetic Pulse (EMP)
and possible countermeasures. This included
a possible FCC requirement that some civilian
communications be shielded and bypassed
against EMP. On December 5, the FCC
denied the petition. ‘The FCC said that com-
ments it had received on the petition pointed
out that the President had established the
National Security Telecommunications

Advisory Committee (NSTAC) in [982.
NSTAC has established an EMP task force
to examine the EMP threat. At the urging of
the task force, the American National Stan-
dards Institute is developing standards for
implementing the EMP task-force recom-
mendations.

In denying the petition the Commission
stated, ‘‘Although the issues raised by
Petitioners are topical and important, they do
not warrant examination by the Commission
at this time, A comprehensive study of these
issues is in progress and should be permitted
to proceed unimpeded...based on the
number of comments received, the EMP issue
does not appear to require an immediate
public forum.’”

FCC DECLINES TO FINE ELECTRIC
COMPANY

In August, ARRL Counsel Chris Imiay filed
4 Petition for Imposition of Forfeiture and
Other Relief against the Pacific Gas and
Electric Co (PG&E) on behalf of two ARRL
members living in Anderson, California.
WB6SXL and W6VLE had both experienced
noise from the PG&E’s power lines of up to



10 4B over 39 on the 160- through 20-meter
bands.

Richard Santos, WBGSXL, had first com-
plained of heavy power line noise to PG&E
in 1977, but no action was taken by the utility
company. More complaints were made in
1978, and finally in 1979 PG&E began a
serious investigation of the noise, After many
tests, the source of the noise was found to be
high-voltage lines a half mile away from the
Santos’s home. Since then PG&E has refused
to eliminate the interference, claiming high
replacement costs. Complaints to the FCC
Field Office in San Francisco have produced
an unsatisfactory response.

Another amateur, W6VLE, is also re-
ceiving high noise levels, and has written
letters to PG&E and FCC, without the
problem being solved. In both cases, there has
been no reduction in interference, despite
PG&E’s claims that over $20,000 has been
spent trying to solve the problem, Having
exhausted all other remedies, the ARRL filed
its reqquest for imposition of forfeiture before
the FCC. It asked that the Commission issue
a notice of violation against PG&E as the
result of their repeated refusal to rectify the
interference,

On November 21, the FCC Chief Scientist,
Dr Thomas Stanley, denied the petition. ““The
Field Operations-Bureau [he wrote] has found
that the radio noise is due to ithe Corona effect
{an electrical discharge resulting trom a
partial electric breakdown in a gas, such as
that which happens in the air surrounding a
wire of a high potential). This is tvpical of
the old chain-like cable that is used in this
transmission system. The FOB has further
determined that the only way to eliminate
completely the remaining interference would
be by replacing the existing conductors of the
facilities.

““The Commission’s past policy with regard
to this type of interference,”” Dr Stanley said,
“*has been to require power companies to
correct problems if the RFI is caused by
defective line insulators, loose/unbounded
hardware, discharges from defective lighting
arrestors, or defective transformers.
However, the commission has not required
power companies to correct RFI on properiy
installed transmission lines, if the interference
is caused by Corona, if the interference is to
only a few individuals, and if correcting the
problem would constitute a major financial
burden to the power company, which would
be passed on to the public.”

At press time, WB6SXE and W6VLE are
undecided about pursuing other remedies,

SECTION MANAGER ELECTION
NOTICE

Toall ARRL members in the Nevada, Rhode
Island, Northern New Jersey, San Joaquin
Valley, Utah, Maryland-DC, New Hampshire,
West Texas and NYC-LI Sections: You are
hereby solicited for nominating petitions
pursuant to an election for Section Manager.
Incumbents (except for West Texas) are listed
on page 8 of this issue,

To be valid, a petition must contain the
signatures of five or more FULL ARRL
members residing in the Section concerned.
Photocopied signatures are not acceptable,
No petition is valid without at least five
signatures on that perition. 1t is advisable to

Amateur Radio Call Signs

__Amateur Radio operators often ask the FCC what call signs have been assigned
tately. This lis! shows the last call sign in each group to be assigned for each district

“as of December 1, 1986.

~ Radip District Group A Group B
Amateur
Extra Atfvanced
0 NVAC KEBJK
1 NHJ KC1BF
2 NU2X KD2wX
3 NE3M KGC3zZY
4 AALXT KK4DN
5 WT5H KF55Z
=3 W2ZeR KIBNK
4 NYTN KE7VY
- B NUJaP KESBIT
i ND9Z KE9AZ
Alaska AL7IM
Hawali AHBHN
Puerto Rico WP4V KP4LP
Virgin Is KP2Q KP2BA

Group C Group D
Tech/Gen hovice
NOHPE KAQYX]
N1EMS KATPEV
N2GUY KB2BYC
NIFFW KA3QHL
N4PDR KB4VOH
" NSJZH KBSBGX
~ NBDOH KBEOZK
NTZ KATZZO
NBHXP KBBAOV
NOGEW - KAGWHX
NL7JM WLYBLY
NHE6HT WHEBMS
WP4AY WP4CKR
NP2ZBY WP2AFG

Are You a Lawyer? Amateur
Radio Wants You!

“Your legal gxpertise 15 needed in the
Amateur Radio community to help build
and maintain the legal foundations for

" our hobby. The League’s Volunteer
Counsal (VC) Program is designed to
help stem the tide of overly restrictive
regulations on Amateur Radio. You can
help if you have an interest in this
exciting area of communications law,
‘are a repulable member of the bar of at
least one state and are a League
member, please contact us. As a
Volunteer Counsel, you will be kept well
informed about areas of law affecting
Amateur Radio. For further information,
write to the ARRL Volunteer Counsel
Program, 225 Main St, Newington, CT
06111,

If you live in one of the following
ARRL Sections, your legal experience is
especially needed: Alaska, Arkansas,
Northt and South Carolina, North and
South Dakota, North Florida, Idaho,
Maine, Mississippi, Montana, Nevada,
Utah and West Virginia.

have a few more than five signatures on each
petition.

Petition forms (FSD-129) are available on
request from ARRL Headquarters but are not
required. The following is suggested:

(Place and date}
Field Services Manager, ARRL
225 Main Street, Newington, CT 06111

We, the undersigned FULL members of
the. . .ARRL Section of the...Division,
hereby nominate. . . as candidate for Section
Manager for this Section for the next two-year
term of office.

(Signature, . .Call...City...Zip...}.

Any candidate for the office of Section
Manager must be a resident of the Section,

a licensed amateur of Technician class or
higher, and a FULL member of the League
for a continuous term of at least two years
immediately preceding receipt of a petition for
nomination.

Petitions must be received at Headquarters
on or before 4 PM Eastern Local Time
March 6, 1987,

Whenever more than one member is
nominated in a single Section, ballots will be
mailed from Headgquarters on or before
April 1, 1987, Returns will be counted
May 19, 1987, 8Ms clected as a result of the
above procedure will take office July 1, 1987.

if only one valid petition is received for a
Section, that nominee shall be declared elected
without opposition for a two year term
beginning July 1, 1987.

If no petitions are received for a Section
by the specified closing date, such Section will
be resolicited in July Q8T. An SM elected
through the resolicitation will serve aterm of
I8 months.

Vacancies in any $M office between
elections are filled by the Field Services
Manager.

¥ou are urged to take the initiative and file
a nomination petition immediately.

Richard K. Falm, KICE
Field Services Manager

SECTION MANAGER APPOINTMENT

In the Oregon Section, Randy Stimson,
KZ7T, has been appointed to complete the
term (until July 1, 1988) of William R.
Shrader, WTQMU (resigned).

SECTION MANAGER ELECTION
RESULTS

The following Section Managers will begin a
two year term of office April 1, 1987:
Uncontested

Arizona James E. Swafford, WIFF
Morth Dakota Roger “Bill”’ Kurtti, NGAFP
Northern Texas Phil Clements, KSPC
Orange {CA)  Joe H, Brown, W6UBQ
Wyoming James E. Raisler, N7GV

IBEFE=T
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Correspondence

Conducted By John C. Hennessee, KJ4KB
Regulatory Information Assistant, ARRL

All letiers will be considered carefully. We reserve the right to she  #n letters selected in order to have more members’ views reprasented.
The publishers of QST assume no responsibility for statements made herein by correspondents.

THANKS FOR THE MEMORIES, GIL!

T1F read with pleasure the letter of
remembrance in November Correspondence
from Gil's daughter, Barbara Gildersleeve
Tripoli. [t prompted me to write, too, having
received a copy of The Gil Cartoon Book
from my XYL.

Gil’s cartoons so represented the fun and
spirit of Amateur Radio. Years ago I wrote
an article for QST, and Gil illustrated it with
three wonderfully creative cartoons. The
article was “Working WLP,”” which was
published in June 1958 QST. 1 don’t know
why | didn’t sit down at that time and write
a letter of thanks to Gil. In a sense, I am doing
50 ROW.

Dick Baldwin, WIRU, then Managing
Editor of QS7, sent me all three originals.
‘They have graced the walls of my shack for
28 vears. [ was delighted more than I can say
that two of them appear in Gil's book one
of which occupies page one. Thanks for the
memories.—Ed Havden, K3OKL (ex-
K2TFV), Annapolis, Maryland

A QSL FROM VE4WT, SK

3 1 worked VKAWT on May 31, 1985. [ sent
a Q5L with SASE and I later sent another
when 1 received no reply. What 1 finally
received was a two-page letter from VKAWT’s
widow informing me that her husband had
passed away July 30, 1986, The letter was as
friendly as one from my own family. She
apologized for not answering sooner. She said
that she had been ill recently. Included were
two blank QSLs, an obituary notice, and a
collection of postcards from Brisbane,

Would the living QSL as conscientiously as
this Silent Key?—Brice 4. Wightman,
VEIEDR, Ottawa, Oniario

QRZ STARSHIP ENTERPRISE

[J There have been many letters recently in
QST recalling the use of CW and other
amateur subtleties in old cartoons and movies.
Apparently the trend of “hamming it up” on
film is returning. I recently saw Star Trek [V
and noticed familiar sounds during a few
scenes involving communications.

What first caught my attention were some
300-baud packet sounds. Toward the end of
the movie were a few mistuned AMTOR
chirps. Did I hear part of a *““KA"" call during
a distress signal? CW in the 23rd Century?
-—Thomas C. Weeden, WBSHME, Matlison,
Wisconsin

A LABOR OF LOVE

(1 A three-alarm fire in Anaheim on
Saturday night, October 26, caused many
ham operators to lose sleep. These were
members of the N6ME Repeater Western
Amateur Radio Association, members of
ARES and the Red Cross. This is just another
example of how important ham radio opera-
tors are to the public service.

Other major fires in Anaheim and
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Fullerton saw these devoted and dedicated
hams leave the serenity of their homes to
spend hours in helping the victims of these

disasters. The worst was the Mexican airliner -

tragedy in Cerritos. Unfortunately, many
members of the public see these people and
think that they are city or county employees.
Rarely do the hams receive the acknowledg-
ment or recognition they so rightfully deserve.
Because of our dedication, we hams carry on
as though we were being paid and very few
people realize that our equipment, expenses
and time are a donation of love to our fellow
man.—Irv Lans, KASSOP, LaMirada,
California

VEC WORKS!

] In August of 1986 at the Warren, Ohio
Hamfest, | was given my General class
amateur examination by the VE team from
the Portage Amateur Radio Club. 1n
September, I was given a higher class exami-
nation by the same VE team.

I was impressed by the manner in which
these examinations were conducted. The
team’s dedication and professionalism is a
credit to the ARRL and to Amateur Radio.
This made a favorable impression on me as
a newcomer to Amateur Radio.—James
Hudson, N3FDM, Sharon, Pennsylvania

THE MAGIC OF RADIO

[} Over the past few years, I have been
watching with interest vour editorials re-
garding the numbers of new amateurs being
licensed and, more generally, the direction
Amateur Radio is taking. It seems evident to
me that most people who have retained their
amateur licenses for years and have upgrad-
ed their licenses all have one thing in com-
mon: They seem fascinated by the “*magic”
of radio.

At any given point our culture can spawn
a limited number of people who are
sufficiently fascinated with radio. We can and
should encourage people, especially the
young, to develop their interests in radio. In-
deed an interest can only be sparked by ex-
posure. However, only a limited number of
people are true radio enthusiasts. [ am not
sure, therefore, that the present concern over
numbers of amateurs is entirely warranted,
Perhaps quality is more important than
quantity when considering this issue. Cer-
tainly recruitment efforts are valid, but we
should not overreact io a cultural glitch.

The computer revolution has diverted the
attention of nearly everyone involved with
clectronics as a hobby or a profession. For
at least the last decade, the majority of
electrical engineering students have
concentrated on digital and computer science.
The result has been a pronounced shortage
of RF and analog engineers. This shortage
comes at a time when RF and high speed data
communications is booming.

RF engineers are in great demand. Amateur
Radio is an excellent training ground for
careers in radio and analog engineering.

Perhaps this should be mentioned to our
young potential licensees.

The preponderance of microprocessor and
digital development has had a great influence
on Amateur Radio, It is my hope that in the
midst of this development and evolution of
radio, we do not lose track of the real pur-
pose of Amateur Radio: the development of
the radio art. [ think it is foolish to let a com-
puter have my fun for me. T'o conclude, 1 be-
lieve that the future of Amateur Radio is
bright, as is the future of radic technology
generally, The two have always and should
continue to complement each other. We
should continue to recruit people into our
ranks who are serious about radio. If we can
license the bulk of people fascinated by radio
at any given time, then our task will have been
achieved.

Once the radio is diminished to a computer
peripheral, we will lose Amateur Radio. The
trend can be seen in the **bells and whisties™
now offered on many transceivers while the
actual radio performance is often mediocre
or poor.—Robert J. Zavrel, Jr, W7SX,
Mountain View, California

.1 I have noticed over the past couple of years
concern expressed in Q87 and other ham
magazines over the slow growth in Amateur
Radio. I offer a possible partial explanation.
The extremely rapid advancement in the elec-
tronics technology which most magazines
emphasize is perhaps outstripping the Interest
of some would-be hams. My career is that of
a professional petroleum geologist, and I
participate in ham radio as a recreation and -
diversion. [ did manage to learn enough
electronics to squeak by the Advanced class
examination some 15 years ago, but 1 have
now been left in the dust by the technological
explosion. That is okay, though. 1 still get my
kicks on 20-meter CW and by building some
simple gadget or kit. What about the nonham
who picks up a ham magazine and sees
complex articles on the new technologies such
as AMTOR, packet and the like? This is
heavy stuff, and I am sure it is daunting to
the casual interest.

Don’t get me wrong; 1 am not suggesting
that the solution is to reduce the number of
high-tech articles. [ do enjoy skimming them
at least to see what is new. What I am saying
is that the prospective ham should somshow
be made to realize that he doesn’t have to
understand all of this advanced technology
to entjoy ham radio. If he has an interest in
electronics as a career, then ham radio is an
excellent avenue to that end, but if not, he
will find a [ot of company as a dilettante. 1
think the ARRL is doing a fine job of keeping
an eve on the newcomers as well as those of
us left behind and I vrge you to maintain that
balance, After all, one of the great things go-
ing for Amateur Radio is the fact that one
can dive in as deep as one wants. Personally,
I am having fun in the shallow ¢nd, and [ en-
joy waiching the swan divers at the other end.
- Howard Sahi, WBBHIWN, Lakewood,
Colorado e



How’s DX?

Conducted By Ellen White, W1YL/4
19620 SW 234 St, Homestead, FL 33031

6K86AG—Asiad, The 10th

ORE0AG was the very first Korean Amateur
Radio League, Inc special-events siation. 42
operators (including 3 YLs) participated and
amassed a total of 9368 contacts/102
countries on 3.5-430 MHz7-—despite extremely
poor conditions. Special thanks ro Kwak Bae
Sook, HLIATL, KARL Editorial Director,
Jfor insights into Asiad.

The Asian Games Village, sprawled on a
large tract of land in southwestern Seoul, was
a temporary home for 5000 Asian athletes in
18 buildings with 1356 apartments and other
facilities, Within the village, 6K36AG was
located on the fourth floor of the four-story
Medical Center and was open 24 hours a day
for use by licensed participants.

All bands 1.8-430 MHz were provided for,
as were all modes, including RTTY and
OSCAR. Rigs were the latest: TS-9408
TS-5308 TS-811 TS-711 FT-757 (courtesy
JARL) and 30L1 KWM 2A C-5000. Sup-
porting computers were used with appropriate
logging software, Topping the building were
3-el and 6-el tribanders, other beams for
2 meters and satellite, as well as dipoles for
the low bands,

The first contact took place on 15 meters
at [212Z Aug 24, Propagation was par-
ticularly poor during Asiad, with only 2 few
small openings into Asia and the Pacific on
15 and 40, and almost nothing into Africa and
the Americas. No contacts were possible on
both 160 and OSCAR—a big disappointment
to the crew,

Aug 24-Sep 5: ““It couldn’t be described,
just great,” Moon said, when 6K86AG began
transmitting for the first time, Conditions
were uncertain: 15/40 fairly good, but only
to JA; 20 going out and 10/80 dead. Twenty
was only able to be worked at night with a
6-¢l beam; in the daytime, most of the
confacts were with JAs, using the 3-el array.
Until September, we didn't even hear signals
from most of Asia, the Pacific, USA and
most of Europe.

Sep 6-19: The village itself opened Sep 6,
under tight security. Only 20 was open at
night, just briefly. All bands closed down
around the middle of the month. The first
contacts on 80 were made on Sep 11, with
eight JAs,

Sep 20-30: The Seoul Asiad, with a total
of 4787 athletes from 27 Asian countries, had
a beautiful opening ceremony. At about this
time, propagation peaked and they ran
exciting pileups from Europe. Jon and Moon
added 325 contacts on 20 with a six-hour run,
mostly Buropeans. Their luck lasted four
nights; along with thousands of JAs they
worked Egypt, Tahiti, New Caledonia, W/E
Malaysia, the Carolines, Thailand, Singapore,
India, 8ri Lanmka, Papua New Guinea,
Norfolk, Faroes and the Solomoens. Even on
10 they had a short JA pileup, resulting in 70
contacts. Nothing vet from Africa and
America, possibly as 2 result of several of the
village buildings being in those directions.
After the HL9s joined their group, their

6KBBAG's 8-el tribander, located on the
roof of the four-story building.

e

Asian Games

Qct 7. There was a W pileup, but signals were
unreadable. WENGZ did his best, but only
seven stations were copied.

6K86AG closed down at (3127 Oct §, with
joy (and sighs), and with spectal thanks by
the operators for the interest of the Amateur
Radio group. Card requests for 6K86AG go
via the Korea Amateur Radio League Bureau
{KARL), CPO Box 62, Seocul, Rep of Korea.

Top-Ten Country Contacts

Japan 6219 USA 221
Korea 804  [ltaly a2
USSR 500 New Zealand 82

Indonesia 499
Australia 493

Philippines 77
W Germany 52

L. ;.

The most active of 6K86AG's HL members include (-} HLER {Moon), HL1AUQ, HL1RE,
HL2ING, HL1EJ, HL1LW, HL1ATL, HLTIE, HL1XZ and HL2HY.

English proficiency resulted in increased W
contacts, thanks to Cal’s 40-meter CW and
Jeff, Steve and Kent’s 20-meter sideband.

Qct 1-8: Again, poor conditions. OTs like
Seo, Park and Jon were nostalgic for the good
old days (and good old conditions!). Their 90
contacts with W stations by the end of
September is proof enough of poor propa-
gation.

They had planped to leave by Oct 8.
Despite frustration, they stuck to the rigs.
45 daws after the start, the village was almost
vacant and 20 came alive to Europe, 15 to
Asia. Around 2300Z Oct 7 there was a small
W opening, but only a few contacts resulted.
The final 20-meter CQ occurred at 02287

% A V B ﬂ

HL9s who helped to operate 6KBEAG (seat-
ed, 1r): HLOOB/NAMBT, HLOYG/KD5YG,
HL9AV/NEHSX and HLOEP/WFSW
(prasident of the HL9 club).
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AULD MUG AWARD

in VK6, Australia is to defend the right to hold
the most coveted trophy in yachting, the
America’s Cup. [n celebration of this important
sporting event, the Western Australian Division
of WLA (the Wireless Institute of Australia) is
offering an attractive award. To qualify, stations
outside Agstralia must obtain four points by
communicating with either four VK6 stations or
the VK6CUP special-event station-—zail
bands/modes. Contacts made after Oct 3, 1986
until the final deciding race will be eligible. A
report must show date, time, band/frequency
and RST. SWLs are eligible. Application must
be certified correctly and sent to the Awards
Manager, WIA (VK6 Division), Box 10, West
Perth, Australia 6005.

ST LUCIA/DOMINICA

Tt’s that time of the year again! K4LTA and XYL
N4FKO are planning their eighth DXpedition to
the Caribbean, from Feb 19 (for 10 days on St
Lucta), followed by a stopover in Dominica the
first 10 days of March. Other operators will
include NFSZ., WSPWG and WESP. Plans are
to operate the ARRL DX Contest on CW from
St Lueia (probably with the call J6LTA, unless
a new-prefix double-numeral call sign is granted
them). On Dominica they’ll use J7TRA, with the
assistance of J7ILC. CW activity will be
25-30 kHz from the low end, plus 7005, 3505 and
1833, You can catch Ruby for a YL sideband
QS0 after their schedules back home at 2200Z
weekdays on 14,257, and just before their
schedule for Novices and slow-speed CW
operators at 2230Z weekdays on 21,123, QSL
routing to be announced later,

THE CIRCUIT
[ Peter 1t The Norwegian DX group, along

1988 ARRL Phone DX multi-single winner, ZF2HI,

&)

at 6+ mililon points {l-r): stahdin

el

g are

WABCZS, XYL of WABCZS, WD4KXB, XYL of W2HPF, N4MZJ, and KZ2E; seated are

XYL of WD4IKXB, and W2HPF.

with the NCDXF, should have two operators on
this new conntry this month. This operation is
in addition to the planned 24-hour 1986 year-end
ovent.

Gulf Division is John Hawkins, KSNW.

[M Libya: Thanks to the persistent efforts of
GG3JKI, supporting documentation has been
received by the ARRL DXCC Desk for the "80
and *81 operations from Libya by G3JKI/5A.
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When ara the bands open? These charts predict this month’s average propagation conditions for high-frequency circuits between the
U.S. and various pverseas points. One chart for East Coast to West Ceast Is also includsd. 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 fraquency, or HPF). On 50 percent of the

days of the month,
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it will be at least as high as the middle curve (maximum usable frequency, or MUF}. On 90 percent of the days of the

month, it will be at least as high as the lowsst curve {optimum traffic frequency, or FOT). See Aprit 1983 QST page 63, January 1977



.:;Troster s Tips for Easy Lfstening sy

“You are the DX station operator havmg a great raging plleup gomg that you e
;-;chewmg away at, Great fun! But, about every four minutes, someorie will ask you,
-"Wher! are you going to 20 phone’ or 160 RTTY?" of some other needed
" band/mode. If yout are racing through 3-4 contacts per minite and don't wish io break
B tnde, you can kgnore the guestion, or you can say “later” and kesp going. '

: - About svery 15 minutes you might take a breather, and announce your plans:
- “40/0200, 80/0400,” or whatever. If you give this information on a periodic bas:s. you -
- may sureiy ignore the questmns or be polite’ wsth your “Eatsr whert asked to. interrupt .

2your routing,” .

-~ But, be sure to follow your announced schedu!e If you gwe umel‘frequency, be -
erel Of course, there could be exdeptions, such as if you're on 20 and the band.is

ffiw:de open while you're churning out 4 contacts/minute. You could, and probably -~
. should, keep that rate up ont 20, But you mtght say penodically, “QSY 1o 40 after 211 ”' 

,o; ‘something like that,

In_short, keep your ||stenmg public mformed They it apprecnate at !ndeed you re a

:"'f.good guy!

Cards have been acceptable since last Nov 1.

['1 Syria: The Technical Institute of Radio
announces new officers: President YK1AQ, Vice
President YKIAN, Secretary YK1AM. Address
is Box 245, Damascus, Syria. Outgoing president
YKI1AA, the founder of Amateur Radio in Syria,
stays on as honorary chief of 'TIR. (The new
president published the first book in Arabic
about Amateur Radio.) Late this year, the 40th
anniversary of TIR will be celebrated with
special-event stations 6C40 TIR, O, M, RJ.

I3 K3ITW: The peripaietic Tom Warren will be
in New Delhi until May 1988, and has been
operating from 9NIMM (cards via N7EB) and
HS8A (via the bureau in Bangkok). You can con-
tact Tom via (USA/VE) Thomas J. Warren,

AD/ESC New Delhi, Department of Staie,
Washington, DC 20520, or (DX) Thomas J.
Warren, American Embassy, Shanti Path,
Chanakyapuri, New Delhi, India 110021,

7] SH3IRB: NM2R will be spending 3-4 years in
Dar es Salaam, less than 200 feet from the Indian
Qcean. Contact Roel Bouwman via Box 9534,
Dar Es Salaam, Tanzania, or via Box 20061,
2500 EB, The Hague, The Netherlands.

[7 JHIVRQ/LU: ARRL Toternational Pro-
grams Manager NICIX/THIVR(Q worked 26
JAs on 15 sideband from Buenos Aires at the
recent IARU region meeting.

[ VIBCC/Heard Island: WTAM is thrilled to
have been Colin’s only North America contact,

hamming, particularly since he missed the two
previous Heard lIsland operations while
vacationing in KH6.

[ A4XND: Mid-November saw A4X licensees
in the Sultanate of Oman join with their Society's
HQ station by signing /NI (National Day), com-
memorafing Oman's t6th National Day, Award
info via ROARS, Box 981, Muscat, Oman.
(7] N3JT/HK#: Cards go via W2GHEK dever,
Stu Meyer,

{7 VI3PV A: This late-year speciai-event station
commemorated the Australian visit of Pope John
Paul II (Papal Visit Australia), manned by the
Amateur Radio Club Polonia, VK3CRP.

[J FR/W6QL: The Colvins closed down their
Reunion operation with over 8k contacts in 148
countries, Next anticipated stop was Mayotte,
FH/W6KG. QSL. via Yasme, Box 2025, Castro
Valley, CA 94545.

[J Hamboree: Miami’s Feb special will feature
an all-day DX session by the So Florida DX
Association: DXpeditions, QSL Etiquette,
Antennas and QRP DXing. The club will
sponsor a hospitality suite at the airport Ramada
Inn beginning at 6 PM Saturday.

{1 CX8XY: The Uragnayan DX Group, Box
20063, Montevideo, Urugnay, should open up
on all bands/modes during their DXpedition to
King George Island in the South Shetlands in
mid-March. QSL via CX2CS.

(1 4U41UN: Commemorating the 41st
anniversary of the founding of the UN, this call
was used on Oct 24 for about 8 hours on 20 side-
band by KTICW, Use W2MZV’s 1986 Caffbook
address.

7 Aruba: The DXAC vote on separate status
for P4 ended in a tie and, according to DXCC
rules, this defeats the motion. Aruba continues
to count for the Netherlands Antilles listing,

the most exciting event in Allen’s 55 years of  which includes Curacao and Bonaire.  HEF
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Administered By Don Search, W3AZD

DX Century Club Awards

The AREL DXCC is awarded to amateurs who submit written confirmations for contacts with 100 or or more countries on the offical ARRL
DXCC iist. You may also submit cards to endorse your award in 25-country incremants through 250, 10-country increments through 300 and
S-country Increments above 300, The totals shown below are exact credits given to DXCC members from November 1 through November 30,
1986. An SASE will bring you the rules and application forms for participation in the DXCC program.

New Members

Mixed

CTANQ/ 109 HB9ARY/115 JSTCWX104 TRICR/239 WICTM/149 AAAVB[109 KASDOB/{57 KITH!M61 WDODUESM00
DF3CB/216 IKAFDGQM 11 JG30ZN/256 VESLNIAG WATACI316 KALHH/114 KESPO/103 KD8SYN03 NEFWX/104
FaITY/103 IBOQKI 156 JABEJSOr223 XE1VEM03 NR2W/120 K4MEF/144 KETARS102 KD8YM/104 NFAFM10
G4UXGE/103 JATMYW/142 SRaMTINT N1AUR/102 WB2JFJH03 KF4AU/103 NBADK/149 Kval/108 WRET/103
HAJHE/NM 11 JFIJEQ/165 SPEINQUTEY N1CWAS118 AMFSH06 WAPSJ/196 WasHYB/102 NJSKMOT

Radiotelephone

DK2WV/132 |KAFDIQY111 JIE3QAIN/232 TRACR/232 YCRBACH109 KB1U/249 NA2W/103 KASDGR/147 KDBSY/103
DL9SCHI10O IB0QK/ 156 LX1CWA10 VEATMM00 YCREJG/104 WITRCI311 KU3Q/ 104 N5ITGM17 KDIRDM01
FEEWRSI0T JATMY W42 SKEMTM07 VQSSS/CH01 YOBSYNO7 WIWXVI126 Ki45AM109 NY5Y7/100 NJSKMO7
IK2ANI154 JF1JEQ/165 TI2TEBM02 VLU2NP/162 RA1CYMI2BY KD2DNA0OD NQAKID8B WsUYD/311 K@SBH/110
IVATRSM28 JITCWXM03 TRBAHO/M18 YBARVM/104

CW

CTANQ/101 LIF3PNA22 EA4BWN/158 LABYN/104 KakHA17 WG6EP/104 NQ7ZMM01 NF@F/107 Was/H32
DFACB/S7 DFBSVI107 JABEJO/208 OZ1JNRAH WBAAKENM24

RTTY

DF2ME/i13 KC8EUf101

160 Meters

G4AAW03 SPSING/111 UR1RWX/105 N4IN/102

5BDXCC

FEBCYV EA18DB K2POF HABXX OMNAAAC OH1XX

Endorsements

Mixed

DF3AOI295 JATFS/325 ZI2HP/340 WIWAILS00 WA2MID/305 WADRK/347 WHECWQI311 WYSFF/287 NJIQMTS
DE2MEN 3 JABCAKIZ1S ZS6YL/349 K2AGZI336 wB20MU320 W4VOSI205 W5JE/280 WATGQA226 WaFR/323
DJOMW/283 QEYGM/188 gHAG322 K2AX/228 AE3T/324 WAA4PYF247 WEKL/146 AlBM/I0S WaIT/319
EL2AY/154 COK1KRS/299 KANJE/328 K2POFI203 KISEW/282 WAATLI319 KeQH/341 KaMC/296 WaNYW/279
GAAAGI202 SMACTT/7 KB1, U228 K2UU326 KY3U/258 WB4CSK280 KEWDJI315 NBAXY/301 WapQG/200
GIEZZ208 SMBDBR/306 KB1U/286 KA200G/127 KYBVITS WB4UBD/305 KAGDXY/250 N8BC/251 WAOEKA/I08
HASXX/200 UP1B8Z0/318 KN11/225 KC2Y1/200 WBIFMA/125 WDAFZOM96 KFB8AI290 WBCT/340 WAIVGY/315
HK1HHX/1689 VERGHZ/TTT KT10/160 KV2Y1280 Al545/296 ADSN/337 WEDH/281 WBGMH/285 MNOFYMS201
HKOBIO{I323 VEIKWW/135 N1CPC/182 KY2Q/338 KF4YB/286 AlSB/311 WEERS/344 WaBZN/148 NIeG201
I7IEHI273 YESHLI354 W1CUH/250 N2DL/3156 KI4UZM 25 K5BLV/315 WHKEE/263 WASFEN/251 WaJICBI08
ISBRIWI2TT RE3ABCI174 W1GME/346 NK2WI149 N4AVB/310 KEGH32T W7AMI309 WASSXM/1TS WRLY1328
JAICSZI313 YURAKL/312 W1GX/337 WPeRSJ/320 N4SA/I30 KEJGA16 W7?BCT/312 KOBWQ/323 WOYKI311
JJBAFVI273 YUZTWI320 W1HSB/310 WeuUP/2a8 NQR4KM25 K5OLN205 W7BKR/318 KFaDi282 WARJY 208
JABI/G20 Z23J0j278 WILQQII33 WA2L WA/199 NX4N/267 WSCPI/324

Hadiotelephone

DF218/203 IBER/291 JREBBPA2Y KC2JA/258 K4ADN/ 154 WA4TLHA14 KTFE/305 NBAXY/300 KOMGF/300
DF3A0/289 JA3CSZI300 Z56YQ347 KV2Y/285 K4HV/200 WB4UBD/305 W7BCT/311 N8BSB/235 KASMOM/17T5
H3PZ/301 JASIU316 OH4G/322 W2a1JB/a0g KE4VU/251 KEGQH/326 WYBKR/318 WBGMHI267 KASTNZMS0
DL2XN/218 JARCAK/I297 KINJES326 WA2ZMID/305 KE4YD/ZTD KASCOU233 W7DBZ/304 WaTIV/142 KCaZZ167
DILBUII320 0A4JR/324 WILQQI325 WB20MU/318 KF4M/296 NISD/M72 W7KEU/201 WABFEN/241 WOROKI/M75
EABCTR/211 DEZYGM/168 WIVKQ/313 K3ISEW/261 N4AVB/I08 WD5DBVI310 WATGQAMB1 WBAKLCI271 WASEKAJ305
ELZAY/154 BVBCS/291 WATWMS/218 KY3vis2 WaKHW/a00 NeDHX/225 AlBM/204 WDBIPJ/I278 WABVGYI3N
HABXX/181 VERGHZNTS WE1BV(242 W3EKNII06 W4PSJ/194 WBDH/272 Ka8ZR/MA21 KOBWGQ/323 WaJCB/2a2
15ENL/283 VEBRU/353 K2UUI325 WQ3EYF/296 WA4GRI/124 WasN/307 KCBKE/261 KOGX/312 WALYI/324
IEEEGLZIICEI‘;‘? XEJABCHE4 KAZPHOM194 AASKA292 WALPYF24T7 KIBCXI319 KDBKY/166 KOHEK/138 WEVK/308
cwW

DKSPR/270 HBSBQB/164 LAGXG 226 N1CPGI133 W3IEKN/208 KW4V7185 WKEE/158 WETIV/136 WAITI2B7
DL1LD/225 JA3CSZ/299 VE3IBX/289 W1JR/300 W3EYF/280 WAVQI309 NAAXY/252 WBZN/168 WB9EEE/200
GIEZINTT JIBAFVI249 YU2TW/300 wWi1LQGK275 AA4KAIRTS WFall26 WBGMH/227 K3AJI309 NIDGHTT
HABXX/133 JATEB/267 KB1Lf142 WA1TAER/303 AA4U/M53 KBWD/263 WAELE/251 KFoD/2r2 WEYIKI291
HB9BNB/203 JADCAK/299 KT10/137 K3SEW141 AGA45/280 WBDH/M30

RTTY

LATAJ29 WABPJR/151

160 Meters

W1JZH54 FEBKIN29

DXCC Notes

Annual Listing Corrections
Mixed: WARUZB/239, KB30OG/A00, WIKVI334, WIVRT/I22, WBSHBR/181, WESN/353, W7CEW/346

Phona: WIFZi353, KB2XP/250, W2QWS/343, N3AKT/103, K4Y YL

WeYDB/330,
CW: KIMEM/309, WARAS(125.
AITY: WEBSHBR/170

160 Maters: K2GLHT1, W2FPH00,

58 05T=

39, NaNX/316, W4LMX/350, W5LLL/286, KETEH/177, N6OC/316, WBGUS/305, W9DC/335, KBBUR/AES,



Exploring Ham Radio

Conducted By John Foss, W7KQW
Training Manager, ARRBL

Our New Accent

This marks the beginning of a new QST column,
“Exploring Ham Radio.”" In this space we’ll
cover what's new in ham radio—both completely
new techniques and new ways of using older tech-
niques. We'll discuss Amateur Radio practices
intended to make communication faster, more
accurate, more enjoyable and, above all, more
reliable. We'll be Tooking at those techniques
from the standpoint of those who want to learn
them gnd those who want to teach them.

Exploring Ham Radio is for newcomers,
instructors, experienced hams—anybody! If
you’re thinking about a different aspect of radio
communication, this column is for you. Pass
along to us your ideas and suggestions for
column topics. We'll do our best to explore ham
radio with you.

TOWARD ERRORLESS
COMMUNICATION

To those of us struggling toward the mystical,
faraway goal of perfection in communications,
medieval times seem a million light-years behind
us. Seldom do we stop to remember that the
same communications problems facing us today
faced those who lived a thousand years or more
ago. Furthermore, the ploys they used to solve
their problems suggest more than vaguely some
solutions we can attempt today. For instance,
consider the following scenario:

The late autump wind brings a wet snow that
shows no sign of letting up. Below the cliffs, the
sea pounds hard at the shore, the roar drifting
upward over the precipice. Seventy-four men
occupy the compound, Although this is the sixth
day of the siege, the fortifications stand fast.

The year is 1214 AD; the place is the south
coast of England. King John’s forces thought
they’d take Carlisle Castle easily. But six days
have passed without 2 sign of surrender.

Thirty miles northwest, beyond Canterbury,
Cressin Castle stands alone in the center of
croplands now brown with the beginning winter.
The worried duke hopes the political turmoil will
blow away with the season. Must John really be
overthrown, or can he be persuaded to give a bit
in his battle for monarchical supremacy?

The duke climbs the parapet and looks south-
ward toward the Channel. The darkening sky
warns him of the approaching starm, the first
of the winter. He knows not that his best friend,
the Barl of Carlisle, is besieged. In his mind’s
eye he sees Carlisle Castle as it was in August,
with the late summer sun streaming through the
battlements and warming the pavement. Should
Carlisle fall, Cressin would be hard pressed to
hold out.

The duke sighs and returns to the comfort of
the fireside. Dusk is near, and tea will soon be
served. All is quiet at Cressin.

Not so at Carlisle. The earl searches out his
commander, Douglas Bass. “How goes it?’* he
asks.

“Well, my Lord. They cannot ford the moat,
and they lack the engines to damage the wall.
As long as our food holds out...”’

“Ten days, Bass.”

“Will John's forces continue to press the
attack?”’
1 fear s0.”"

“Then we’ll need help.”

“T can send a rider to Cressin.””

“He’d have an even chance of petting
through John’s lines.™

“If 1 send more than one?’”

The commander began calculating the odds.
*Should you send four, there’d be a 94% chance
of at least one’s getting through.”

*Will four volunteer? 1 dislike ordering men
to ride out in weather like this.”

“Good my Lord, Methinks at least four
will volunteer,”

“*Very well, Bass. Prepare four riders. I'll
write to the duke.”

“Yes, sir.”

But has this castle hassle anything to do with
telecommunications today? You bet it has!

The Problem of Diminishing Reiurns

The earl can send a8 many men as he
chooses—all 74 if he desires, Bach man sent will
decrease the defending force by the same amount
as will each other man sent. But each additional
man sent will produce an ever smaller increase
in the chance of at least one rider’s geiting
through King John’s lines and reaching Cressin
Castle, The chance of one rider’s reaching
Cressin is 50%; one of two riders, 75%; one of
three riders, 88%; one of four, 94%; one of five,
97%, one of six, 98%:; one of seven, more than
99%%., Thus, the earl quickly arrives at the point
of diminishing returns. Furthermore, no matter
how many riders he sends, a chance always
exists, no matter how tiny, that nore will reach
Cressin Castle.

The Problem of Reliability

But hold on! Here’s another complication.
Certainly the earl hasn’t time to write every one
of the messages. So he has scribes male copies
of his letter to the Duke of Cressin. But what
if a scribe makes a mistake, and the copy does
not say what it should? Then even if that message
does reach Cressin, it will do no good. If two
riders pet through, one with a correct message
and one with an incorrect one, how will the Duke
of Cressin know which message is correct? Will
he send the reinforcements? There's no way to
know. The more messages that are sent, the
greater the chance of one’s getting through, but
also the greater the chance that an error has been
made in one or more of the messages. Thus, the
greater the chance that the duke will receive an
incorrect message.

Cost vs Effectiveness

All this boils down to a question of cost versus
effectiveness. As the designer of electronic equip-
ment adds more and more circuits, each will in-
crease the cost of manufacturing the product by
the same amount as did the previous circuit. But
the effectiveness of the equipment increases by
an ever-diminishing amount. The very last cir-
cuit added might increase the effectiveness hy
only G.000002%, Yet the equipment that now is
99.999998 % effective requires 16 more circuits
than that which is only 99.900000% effective—-
and therefore costs many times a5 much. How
much are you, the consumer, willing to pay for

that additional 0.099998% effectiveness?

Effectiveness ¥s Relizbility

Furthermore, with each additional eircuit,
there is one more component that can mal-
function and shut down the entire operation.
Thus the more circuits there are, the less likely
it is that the equipment will work when needed
mast, This is so even though it will work better
and better—when it works at all—with each
added component. Again, where are you willing
to draw the proverbial line?

Is There a Solution?

The goal, of course, is to improve effective-
ness without sacrificing reliability and without
materially increasing the cost of the product. ‘The
Earl of Carlisle accomplishes this objective by
inventing something new—perhaps better armor
or even a tank to replace the horse!

Now the cffectiveness—the chance of one
tider’s reaching Cressin Castle—is improved far
bevond the original 50%. Also, the number of
men left to defend Carlisle Castle is diminished
by only one instead of by several. Yet the
reliability has not deteriorated, for only one
letter has been prepared, eliminating the chance
of error associated with copying.

In other words, the earl, through his ingenuity,
has markedly improved both the effectiveness
and the reliability of the communications, He
has done so without greaily increasing the cost.
(That is, he has not greatly diminished the
strength of the force defending Carlisle Castle.)

And Now. ..

The modern eqquivalent, of course, is just what
telecommunications engineers have been trying
to do—and often have succeeded in doing—ever
since the science of telecommunications began.

During this series of columns, we'll look at the
ways in which both the effectiveness and the
reliability of telecommunications have been im-
proved. During our investigation, we'll refer
occasionally to the paraflel plight of the Earl of
Carlisle and his progress toward securing rein-
forcements from the Duke of Cressin.

FOR INSTRUCTORS ONLY

Thus far I’ve resisted the temptation to name this
part of the column *“The Ivory Tower.” Maybe
in future months 1"l succumb to that—unless
one of you suggests a better title!

Last fall, the Dayton Amateur Radio
Association sponsored and underwrote an
instructors’ forum and lecture in Dayton. The
Dayton/Miami River area harbors a live-wire
bunch of hams, and several bad suggestions
worth passing on to our readers.

In DARA-sponsored courses, the “‘buddy
system’’ has worked wonders! At the first class
session, each student is paired with a ‘“buddy.**
Each member of the pair sends code to his buddy
throughout the course and helps him/her with
the theory, t0o. As a result, learning speed and
retention have improved markedly. Please, you
instructors who try this system, let us know how
it works for you.

Watch our next column for more ideas from
Davton, ey ]
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On Line

Conducted By Stan Horzepa, WA1LOU
75 Kreger Dr, Wolcott, CT 06716
CompuServe ID no, 70645,247

Computer-Controlled Radio Revisited

[n November, 1 wrote about controlling my
Kenwood TS-440S transceiver from the key-
board of my Apple Macintosh computer by
means of the optional Kenwood 1F-232C
interface. In response to that column, [
received a number of letters asking for more
information concerning the system. So, here
it comes.

The Interface Function

The interface is a signal level converter. It
converts between the RS-232-C signals used
by a computer {—12 to + 12 V d¢) and the
TTL signals (0 to +35 V dc) needed by the
radio. It is designed for the Keawood
TS-9408, TS-811A/B/E, TS-T11A/E and the
TS-4408, and is connected to the computer
RS-232-C serial port and to the transceiver
interface port. Besides interfacing a computer
1o a transceiver, the IF-232C also electrically
isolates the computer and transcelver in order
to prevent computer-generated noise from
interfering with the transceiver.

Once the interface is properly connected,
vou may simply run a teriminal program on
your computer to control your transceiver.
You may use the same terminal program that
you use o communicate over the telephone
lines with a modem as long as that program
is able to operate with the parameters required
by the interface unit: asynchronous (start-
stop) operation at 4800 bits per second, with
1 start bit, 8 character bits, 2 stop bits and
no parity.

From the terminal program, you may use
a set of 23 commands fo perform the
following functions (certain transceivers have

additional commands):

® Select the operating mode (AM, CW,
FM, FSK, LSB, USB)

* Enable and disable the transmitter and
receiver

* Program and recall the frequency of the
transceiver VFOs

* Tune up and down frequency

» fnable and disable split-frequency
operation

* Enable and disable RIT and XIT

¢ Select RIT and XIT frequency

® Enable and disable the frequency lock
switch

e Select a transceiver memory

¢ Program and recall the frequency and
mode of the transceiver memories

* Enable and disable memory scanning

* Review the status of the transceiver
manually or antomatically

For example, to set YFO B of the trans-
ceiver to 28.6 MHz, the FB command is used
by typing **FBOOG28600000;™ af the computer
keyboard (without the quotation marks).
After you type the semicolon, VFQO B is set
to the desired frequency. To read the fre-
quency of VFO B, the FB command is used
again by typing “FB;" at the compuier key-
board. After vou type the semicolon, the com-
puter displays “FB00028600000;*

Software?

As I mentioned above, you may simply use
a terminal program to send commands
through the interface to control the trans-
ceiver. If you do this, however, you are only
scratching the surface of the potential this
system has to offer. In November, I spoke of

using this system within a contest logging and
duping program. Using such a program, you
could perform all of the contest chores from
the keyboard of your computer. You could
enter a call sign and contest exchange at the
keyboard and have the computer check the
call sign for a duplicate, recalculate the
running score and change the multipliers
worked/needed status, When the band dried
up, a command entered at the keyboard could
change the transceiver frequency.

Unfortunately, such a program does not yet
exist for most computers and operator
applications. Chances are, you are now using
4 logging and duping program on your com-
puter. If that program is written in a language
you know, vou may be able to modify the
program for transcetver control. Or, you may
choose to write a complete logging, duping
and transceiver-control program {rom
scratch. In either case, et me know of your
accomplishments so [ can pass along the news
to the readers of this column. (Perhaps you
will even be willing to share your
programming efforts.)

If yvou own an IBM PC, XT, AT or ““com-
patible,”” however, and are a fan of the ARRL
Sweepstakes Contest, MIC Technologies
(3704-1/2 Foothill Blvd, Snite 524, La
Crescenta, CA %1214) has a program called
SCORE that logs and dupes Sweepstakes
while controlling a Kenwood T%-9405 or
T5-440S transceiver (the program will also
control a Heath $5-9000 transceiver and a
Pro-Search antenna rotator), {f 1 discover any
other applicable programs, [ will let you know
in this column.

VK COMMODORE PACKET-RADIO
PACKAGE

in November, I wrote about a packet-radio
hardware and software package for the
Commeodore 64 and 128 computers developed by
the Australian Amateur Packet Radio
Association (AAPRA). It turns oul that after the
bank charges for conversion of the US funds to
Australian funds are subtracted, the announced
price of $33 in US funds is ingufficient. $33 US
minus bank charges converts to $49 Australian,
whereas $55 Australian is actually required. To
inake matters simpler, AAPRA usks that vou
send a bank draft for the $53 Australian for the
Commodore packet-radio package.

in a related matter, AAPRA has announced
the availability of an EPROM cartridge version
of their AX.2§ Version 2 program for
Commodore 64 owners who do oot own disk
Jrives. The price of this unit is $80 Australian.
Al orders and inquiries should be sent to Barry
White, YK2AAB, AAPRA, 59 Westbrook Ave,
Wahroonga, NSW 2076, Australia.

HAM RADICO BBS UPDATE

"T'he correct telephone number for the Flag-
ship Express BBS, listed in November QST,
is 404-934-4515; for the MassHam BBS, listed
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in Aprif Q8T, the number is 617-429-1784,

The Timex Sinclair Amateur Radio Users
Group (TSARUG) BBS, also listed in April,
has a new telephone number (505-522-7081)
and a new East Coast edition (704-547-4135),
which is available 1700-0900 Eastern Time on
weekdays and all hours on weekends. Both

TSARUG budletin boards are FIDO-type {(net
15 node 6 and net 18 node 9, respectively).
For more information about TSARUG, their
bulletin boards or their monthly newsletter
{QZX), send a large SASE to Alex F. Burr,
K5XY, 2025 O’Donnell Dr, Las Cruces, NM
RRO0T.

PX: A New Quintet

Five new programs have been added to the PX Library.

Program 140: a BASIC 300, 450 and 1200-baud terminal emulator for the
Commodore 64 by Hobert Davis, KEFPC (56 cents postags).

Program 141: a packet-radio simulator for the Heath H-89 running CP/M and

MBABIC 5.2, by Luis E. Suarez, QA4KO/YVS,

Program 142: a BASIC receiver-performance calculator by Andrzej Kusiak, SP2HLS,
Program 143: a BASIC recelving-system noise-figure calculator, also written by

EP2HLS.

" Program 144: a BASIC antenna-bearing calcutator tor the Digital Research Blg Board

{and Xerox 820) running CP/M, by Gordon P. Batey, WA4FJC.

To obtain a listing of any PX program, send a business-size SASE with 39 cents
nostage {unless noted otherwise) to ARRL, Dept PX, 225 Main St, Newington, CT
06111 {(CRRL members can send their SASEs to CRRL, PO Box 7009, Stn E, London,
ON N5Y 4J9). Use a separate SASE for each program request and write the PX
program number of the desired program at the lower left-hand corner of the SASE,
Please do not send correspondence other than PX requests fo Dept PX.

A list of all 144 programs in the PX library is also available by sending a business-size
SASE with 22 cents postage to ARRL, Dept PX, 225 Main St, Newington, CT 06111, gg#_}




The New Frontier

Conducted By Bob Atkins, KA1GT
103 Division Ave, Millington, NJ 07946

More Record QSOs

1986 will be remembered as a banner vear for
amateurs operating above the 23-cmn band.
October and November added even more to
the vear’s excitement, with some remarkable
DX on the 2304- and 3456-MHz bands.

New US Record o 3456 MHz

The North Texas Microwave Soclety, from
the Dallas area, has attacked 3456 MHz in
a big way. In September 1986, we reported
on five members of that group who earned
VUCC on this band, In Qctober, we showed
some of the gear they use. The New Frontier
for December carried news of a record
228-mile QSO between WASTNY/5 and
W7CNK. This month, Al Ward, WBSLUA
reports on an expedition that netted seven
QS0s, two states, five grid squares and a new
US record in one morning of operation!

Pave Hallidy, KDSR(, Marcus
Wagner, NSGEJ, and 1 set out for Mena,
Arkansas on Oct 18, 1986 to atternpt a
new US distance record on 3456 MHz,
The plan was to attempt a Sun-
day morning QSO with Rick Fogle,
WASTNY, who would be operating por-
table south of Fort Worth, Texas.
Bill Winscott, N§CHA, arranged for
temporary use of a 6(-ft US Forest
Service fire lookout tower on a hill 2600
ft above sea level.

The week before the trip was hectic.
‘We had just finished checking out a new
solid-state power amp using one Avantek
IM2935-3 IMFET to drive a pair of the
same devices to 10-W output. I still
needed a 70-mW driver, so 1 spent most
of the week building a string of MMIC
amplifiers with a Siemens CGY-40 GaAs
MMIC as the final stage. A business trip
kept me from installing the [IMFET
amplifiers in my transverter until the
night before we left.

Needless to say, the first time I fired
up the transverter the amplifiers did not
work. The problem turned out to be a
shorted pass transistor in the special
IMFET power supply that WASTNY
designed and KDSRO built, After fixing
the problem, I worked KDSRO to make
sure everything worked.

Before we left on Saturday, 1 worked
Les Whitaker, WTCNK, at about 160
miles for a final check. We arrived at
Queen Wilhelmina State Park in Mena
late that afternoon. Finding no unusual
band conditions on 432 MHz, we went
to bed in anticipation of a 5 AM de-
parture for the hilltop.

We were set up at the fire tower and
operating on 432 MHz by 7:30 AM.
WASTNY /5 was already trying to con-
tact WTCNK on 3456 MHz, but condi-
tions were not too good. Qur first
attempt to contact WASTNY /5 in EM11

f LA T et T o e SRR, el b X
Last month, | reportad on the exploits of t
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North Texas Microwave Society during the

ARRL 10-GHz Contast. This photo shows a number of Saciety members assembled for
activity on the second contest weekend. Shown (I-r} are KD5HM, WSETG, WASDBY,
KASJPD, W5HES, KF5PE (ex-G3RRF) and WASVJB,

was a flop. He could hear our 10 W fine,
but we coutldn’t hear him, The problem
seemed to be in the GaAsFET preamp.
I had to hold my finger against the
preamp input terminal during the first
two QSOs. At 8:22 AM, we worked
Gerald Handley, WASDBY, in Fort
Worth, at 223 miles (just shy of the old
record), at 8:43 AM, we finally worked
WASTNY/S, east of Hico, Texas, at 275
miles, for a new record.

At this point, 1 had to figure out what
was going on with the receiver. The
receiver chain consisted of an Avantek
ATF10135 GaAsFET driving an
MSA0835 MMIC, in turn driving a pair
of MSA0404s. The active devices were
followed by a band-pass filter and a
doubly balanced mixer. | thought that the
MSAOB3S stage might be oscillating, so
1 removed it from the circuit and used
just the GaAsFET and the MSA0404s.
Although this degraded the noige figure
from 2 dB to 3 dB, the receiver appeared
to be working much better.

At 9:06 AM, we worked Dan Qsborne,
WBSAFY, in EM04, at 285 miles, for
another record. At 9:44, we worked
KDSRO’s home station, operated by Bob
Gormley, WASYWC, and at 9:56 AM we
QS0ed WTCNK. WASTNY was on the
move again. At 10:23 AM, we worked
him in Fairy, Texas, at 288 miles-~
another record! Band conditions were
about average.

Many thanks to Bill Winscott,
N6CHA, and Paul Smith, K5PS, of the
Quachita ARA, and the US Forest
Service for their help and splendid
hospitality.

Equipment used by the stations mentioned
in Al's report was as follows:

Call Sign  Antenna Transmit Power
WBGELUA/S 4-ft dish 0w
(solid state)
WASTNY/S 6-ft dish 5 W
(solid state)
KDSRO 4.1t dish 1.5 W (TWT)
@ 50 ft
W7CNK 6-f dish 2 W (TWT)
@20 ft
WASDBY 7t dish 10 W (TWT)
@e25h
WB5AFY  6-ft dish 05 W

2304-MHz Activity

Lewis Munford, W8YIO, called in with
a report of long-haul 2304-MHz QS0s
during the tremendous tropo opening at
Thanksgiving time. On the evening of
Nov 28, Lew worked WBSLUA and KD5RO
in the Dallas, Texas area from his QTH in
Manchester, Michigan. The station at W8YIQ
is about 50 W to a pair of loop Yagi antennas
at 20 ft. At about 9 PM, Lew contacted
WBSLUA, who was running about 300 W
from a klystron amplifier. An hour later,
WABYIO worked KD5RO in Plano, TX, about
15 miles south of WBSLUA. KDSRO was
running only about 0.5 W to a 5-ft dish, which
is guite surprising since the distance between
Plano and Manchester is about 950 miles!

Although the contact took about 30
minutes to complete, it does show what can
be achieved with relatively modest equipment,
good operator skill and persistence.
WBSLUA also reports that he and KD5SRO
worked Frank Miller, K9HMB, in the
Chicago area during the same opening. H&%
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The World Above 50 MHz

Conducted By Bill Tynan, W3X0

Send reports to PO Box 117, Burtonsville, MD 208686,

or call 301-384-6736 to record late-breaking information.

Deserving of Our Support

Ever notice how often a VHF-oriented
newsletter is cited in The World Above 30
MHz as the source for an account of an
opening, a successful EME operation or a new
station on the air from some rare QTH? A
few of these newsletters are produced by
organizations devoted to the promotion of a
specific facet of VHFE. Some are the organs
of local or regional clubs that specialize in
YHF. §till others are put out by one or several
individuals, Repardless, these newsletters
aimost invariably represent the work and
dedication of oune or a few people devoted to
a particular band or mode of propagation.

The fact that these publications contain so
much material useful in writing The World
Above 50 MHz attests to their extensive and
timely coverage of their specific areas of
interest. This suggests that VHFers especially
interested in those facets of our hobby
covered by one or more of these newsletters,
or the sponsoring organizations, would do
well to subscribe to the newsletter or join the
organization. In so doing, they will be availing
themselves of a great deal of information, too
extensive to be fully covered in the QST space
available to this column, and, at the same
time, helping promote the part of the world
above 50 MHz that particularly interests
them. :

At the risk of inadvertently forgetting one
or more deserving publications and or-
ganizations, let’s review the field just to
refresh our memories and stress their con-
tinued existence.

Probably the oldest, and certainly the
largest, of the VHF organizations is the Six
Meter International Radio Klub, or SMIRK.
‘T'otal SMIRK membership tops the 5000
mark, in some 81 countries throughout the
world. Unfortunately, oniv about 300 have
paid dues over the past year and thus are
eligible to receive the organization's news-
letter, The Six Shooter. Annual dues are a
paltry $3, which barely covers the cost of
printing and mailing the newsletter. Ray
Clark, K5ZMS, SMIRK’s tounder and a con-
tinuing driving force, wants it understood that
the organization has not gone away, as some
seem to have thought, but that too many
people have deserted it in recent years. In
addition to publishing The Six Shooter several
times per year, SMIRK sponsors an annual
f-meter contest and a number of awards for
accomplishments on the band. [t has also
been instrumental in securing equipment for
DX operators needing help in getting set up
to provide us with interesting contacts. Any-
one interested in our 50-MHz band would do
well to join SMIRK or, if already a member,
to send in a renewal. For more information,
write to 7158 Stone Fence Dr, San Antonio,
TX 78227,

Not to be outdone, 2 meters boasts its own
organization called SWOT, which stands for
Sidewinders on Two. Like SMIRK, SWOT
puts out a newsletter, which is now being
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edited by Len Hoops, KC51J, one of the
organization's founders. SWOT also sponsors
an annual contest and provides awards.
Information about joining can be obtained
from Howard Hallman, WDSDJT, 3230
Springfieid, Lancaster, TX 75134,

There are a number of regional organiza-
tions specializing in particular aspects of
VHF/UHF, or in some cases the whole
spectrum above 50 MHz, that put out news-
letters. Many of these are worth joining just
to get the newsletter even if one does not live
in the section of the country served by the
¢lub. Some of these are:

The Mount Airy VHF Radio Club, the
famous Pack Rats, is a general-interest
VHF-oriented club serving the southeastern
Pennsylvania and southern New Jersey area,
Anyone who follows VHF contests ts familiar
with this organization’s many accomplish-
ments. In addition to their contest partici-
pation, they sponsor an annual VHF
conference the first weekend of Qctober. The
club’s newsletter Cheese Bifs, makes for
lively and informative reading. Their address
is 2087 Parkdale Ave, (Glenside, PA 19038,

The perennial rival to the Pack Rats in the
January VHF S8 is the Rochester YHF
Croup. This is a very active VHF organiza-
tion serving western New York. It too puts
out an interesting newsletter, Those interested
in learning more may write to 6484 Rte 96,
Victor, NY 14564,

The Southern California 8ix Meter Club
publishes a very good newsletter. This group
is devoted to promoting 6-meter operation,
including the sponsorship of several weekly
nets and other activities in the Southern
California area. For information, write fo
PO Box 448, Cypress, CA 90630,

Another California group, this one
specializing in the other end of the spectrum,
is the San Bernardino Microwave Society. As
the name implies, this organization, which has
been in existence for over 30 years, is devoted
to promoting the use of the higher-frequency
amateur bands. They were very active in
the recent ARRL 10-GHz Contest and
operate a beacon on 13 cm. For information
about the club and its newsletter, contact
Chuck Swedblom, WASEXY, PO Box 605,
Ridgecrest, CA 935535,

Also specializing in the UHF and higher
bands is the recently formed, but rapidly
growing, North Texas Microwave Society.
This group has just published its first news-
letter, which looks to be very useful to those
interested in that aspect of our hobby. For
information, contact Kent Britain, WA3SVIJB,
1626 Vineyard, Grand Prairie, TX 75052.

Serving the New England area and nearby
portions of the US and Canada is the
Northeast VHF Association. This group
sponsors a first-class VHF conference each
May and puts out a quarterly newsletter
edited by Lew Collins, WIGXT. In the most
recent issue, Lew is threatening to drop those

who have not renewed, so this may be a timely
reminder. Their address is 10 Marshall
Terrace, Wavland, MA 01778,

In addition to these club-sponsored news-
letters, there are several published by one or
two individuals, Two of these are devoted to
moonbounce operation. These are especially
worthwhile for anyone particularly interested
in that mode. For 2 meters, there is the
2-Meter EME Bulletin, published by Gene
Shea, KB7Q, 417 Standaher 5t, Bozeman,
MT 59715. The Bulletin carries news of
2-meter EMEers all over the world, informa-
tion on new circuits, array configurations, as
well as moon-tracking data.

The corresponding newsletter for 70 ¢m
and above EME has been put out for many
vears by Al Katz, K2UYH. In addition to the
coverage described for the 2-Meter EME
Bulletin, the 432 and Above EME News,
carries a list of monthly schedules. Those truly
interested in moonbounce on 70 cm and above
may write to Al in care of the Electrical
Engineering Department, Trenton State
Caollege, Trenton, NJ 08625.

These are two very fine general-interest
regional VHF newsletters. The Midwest VHF
Report, edited and published by Roger Cox,
WBBDGF, is loaded with news of openings
on all bands, especially those involving the
Midwestern part of the country. Also included
is news of upcoming grid-expeditions and
contest operations. The address is 3451
Dudley St, Lincoln, NE 68503. The other
regional letter, the West Coast VHFer, is a
general-interest VHF publication with an
emphasis, as the name implies, on the West
Coast. The address is 560 West Yucca St,
Oxnard, CA.

If vou write to any of the organizations or
individuals for information, an SASE would
be most appreciated.

TWO WELL-KNOWN VHFers PASS
FROM THE SCENE

it is with great regret that [ report the loss of
two well-known and accomplished VHFers:
Henry Blogett, W2UTH, a resident of the
Rochester, New York area, helped put that part
of the country on the VHF map in the vears
following World War I1. Hank was very active
on 6 meters during the past solar peak, making
contacts all over the world and piling up an im-
pressive country total. In company with his
daughter, Karyn, WD2AKA, he saw to it
hundreds received their much-sought-after
ZB2BL Q5Ls. W2UTH will be missed by all of
his many friends, including this conductor.
John White, WS5SUKQ, of Wakefield,
Louisiana, was an early participant in meteor-
scatter work on 2 meters and in recent years had
turned his noteworthy skills and great enthusiasm
to 70 cm. For that band, John had constructed
a first-class station consisting of a high-power
transmitter, state-of-the-art receiver and an array
of sixteen 19-element K2RIW Yagis. With this
setup, he was active on both tropo and EME.
As one of his major efforts, he held protracted



schedules with K2RIW on Long Island in an
effort to bridge that path via terrestrial means.
The world above 30 MHz will sorely miss
WSUKQ.

ON THE BANDS

6 Meters—The following might be called the
“You thought you had it rough department.”
Quite a bit of column space has been devoted
in the last few months characterizing the 1986
E, season, and the consensus appears to indicate
a pretty good year. One area not previously
heard from, however, provides an entirely
different perspective. It is the far north, KETNO
Fairbanks, AK relates his cxperiences over the
year in a letter to WOETT, which Ken has kindly
passed along. In it, Al lists the openings he
caught since May, and they can almost be
counted on fingers of one hand. In late May,
there were two short openings to the Portiand,
OR area, on July 1 a 7-minute opening to
Arizona, and on the 19th, a roughly half-hour
opening to several Western states. September
brought the “‘biggie* for the year: a three-hour,
aurora-induced E_opening to Colorado, Kansas
and Michigan (f(SWKZ previously reporied
working KLTNO on this one). It was on this
occasion that WAETT and neighbor NOEOQ
worked him also. The final shot was a 20-minute
exchange with a VE7 on September 23. T thiok
that most 6-meter devotees will agree with
KL7NO's assessment of ‘‘pretty grim* to
describe the 1986 E, season in our 49th state. I
think we all owe Al and his compatriots in
Alaska, and other far northern locations, a debt
of gratitude for sticking with the band in the face
of such meager pickings.

in another part of the world, where conditions
seem to be considerably better, JA1VOK writes
relative o several October and November
openings between Japan, VK and ZL. Hatsuo's
log shows VK4FXX, VKIDDG and VK2XJ on
QOctober 26 and VK8ZMA the following day. He
adds that his friend, YE1BMJ, hooked up with
YK6YA on October 21 and ZL2TPY on
November 6. The ZL contact, which was on
51.1 MHz, came at 0450, after the ZL TV audio
at 50174 and 50,75 MHz had been in.

2 Meters and Up—The major news this month
is the widespread tropo conditions that began
Thanksgiving Day and lasted into Saturday, and

The VHF/UHF Century Club Awards
list appears on page 79.

made the season anything but a turkey for
VHFers who were on the ball and canght it,
According to several reports received, the
opening produced extremely strong signals and
covered a large portion of the Midwest and East.
K5SW writes from Muskogee, OK EM25 that
he worked East Coast stations on all bands from
2 meters thraugh 23 cm. On 2 meters, Sam’s best
DX was WAIVRH Connecticut FN31, at 1262
miles. States worked on that band, in addition
to Connecticut, were New York, New Jersey,
Pennsylvania, West Virginia, Ohio, Michigan,
Kentucky, Teanessee, Indiana, illinois,
Wisconsin, lowa and Missouri. On 1% meters,
his best DX was K2SMN New Jersey FN20 at
1141 miles. Also nabbed on that band were
stations in New York, Pennsylvania, West
Virginia, Ohio, Michigan, Indiana, Ilinois,
lowa. On 70 cm, Sam encounterad similar good
fortune, with best DX represented by K3QM/2
New Jersey FN20, at 1166 miles. On 23 cm, his
best DX was W2DRZ western New York, FNO2,
at a distance of 984 miles. Stations in Michigan
and Ohio were also worked on that band.
K3QM/2 Budd Lake, MJ thinks this session
may go down as *‘the great tropo opening of
1986."" Max believes that it started in his area
about noon Thanksgiving Day, but says that he
did not catch it until that evening. He stayed up
uatil 4 AM (0500Z) the following morning, and
for some hours was the only station in his area
in on the propagation. He credits his 1200-ft-
above MSL, elevation and location in the far
northwest corner of New Jersey for his good
fortune. In any case, his fortitude was rewarded
with many contacts in the Midwest, including
KEOBX Iowa EN31, WBAYSG Topeka, KS
EM28. One very noteworthy contact was with
NJ@H near Kansas City EM29, who was running
8 W but held a consistent 5 X 6 during their
40-minute QSO. After four hours sleep, Max was
at it again, then joined by his wife, KA3ETI,
alternating the operating chores, By then, the
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opening had spread, enabling them to work
stations farther to the north and south. Contacts
were made in EN33 and EMI7. In addition,
other New Jersey stations were finally able to
participate, By Friday evening, conditions
extended farther to the south, with K35W
putting in a very loud signal on both 2 meters
and 70 cm, along with NSDZQ Arkansas on
2 meters and NOACI southern Missouri on
70 cm, both in EM36, Max says that by Saturday
morning the opening was mainly into EM67,
with a contgct with Kentucky station AA4FQ;
but by 1500Z that morning, it was all over.
Altogether, he worked 130 stations in 38 hours
and picked up 31 new prids on 2 meters and 21
on 70 ¢m. The equipment at K3IQM/KA3ETI
cousists of 400 W to a 16LBX at 45 feet for
2 meters and 100 W to 21 elements at 75 feet for
70 cm.

W2DRZ near Jamestown, NY thinks, based
on the very high signal strengths received, that
he was at one end of the major portion of the
opening. Tom says that it began about noon
Thanksgiving Day with stations from the
Midwest coming in on 2 meters. After returning
from dinner, he got in on it in a big way, working
55 grid squares on 2 meters, 14 on 1%, 45 on
70 em and 21 on 23 ¢m, including contacts
with WBSLUA and K58W, who were very lond
on 23 cm. Tom thinks that the rapid motion and
path of the jet stream, sweeping up moisture
from the Pacific off Mexico and carrying it
northeast, accounts for this opening.

The ATVers also took advantage of the superh
conditions. WABSAJ Cleveland reports éx-
changing T$ pictures with K9IWA Burlington,
IA the evening of November 25.

The West Coast put on a tropo show of their
owinl. As is usually the case, that means an
opening to Hawaii. K6QXY near Santa Rosa,
north of San Francisco, reports that he
discovered the conditions by observing the
KH6HME 2-meter beacon pounding in Sunday
evening, the 23rd. He immediately got word to
WEPJA, who relayed the news of the opening
to KH6HME. That evening, KaQXY was able
to work KH6FOO, lacated near sea level in the
Hilo area. Two nights later, Bob worked
KH6CC, another sea-level station in the same
vicinity. But the big thrill was working KH6HME
af the beacon site on the slope of Mauna Loa
on 23 cm.

112 Meter Standings

For WAS holders, listing is WAS number, call, state, cail areas worked and grids worked. For others, call, state, US states worked, 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
Iocated within the continental limits of the US, Canada or Mexico. In order to make the standings a true reflection of stations currently active
on 1% meters, those not reporting activity within the past two years are subject to being dropped. They will be reinstated upon written presentation
of continuing activity. It is not necessary to have worked additional states or grids in order to remain in the standings or be reinstated. Meraly
indicate that you are stilt on the band. WAS holders are listed in any case. Compiled December 6, 1986. Deadline for next update is June 5, 1987.

WAS Holdars
1 weve' MN 13 — W2PGC  NY 22 10 23 WA4PCS  KY 32 7 = WENZS QK 12 -~ 25 weucis w6 2 7
2 Wesp® 5D = K2GK NY 20 8 47  WD4DGF TN 31 ©§ 83 K5JL OK 7 4 — KBONM W1 5 4 o
2 WBOTEM* 1A — — N28J NY 16 6 20 WAICQG AL 26 B — WBSAFY TX 5 3 26 KABY* A 32 11 —
4 KSFF* NM 14 — NZWK NY 15 9 42 WAINMA GA 25 & — WASDBY TX 38 1 23 KEDAS A 29 10 —
5 WSFF* NM 13 — Wz2DwJ NJ 16 & «— WalY/4 VA 23 10 — WBENMT* CA 10 & == KeALL ND 23 10 —
6 WBSLUA* TX — — WB2IEY NY 14 7 41 KC4EG Ky 23 7 - WeWSQ CA 65 4 — KOTLM MO 21 T 41
7 VEJEMS* 14— K2YCO NY 14 7 - KALHB VA 21 9 e NEAMG® CA 3 8 — WoPwW* CO 20 8 —
8 WiaGPY* PA 12 - WAZFGK NJ 14 & — N3AHYNA GA 20 B — WAWDT* UT 37 10 25 KCOQR NE 19 & 38
9 KokFR* N 6— WAZFUZ NY 14 5 GaF GA 20 7 28 KNI AZ G611 = KEBM KS 16 5 28
waww NY 13 5 19 WA4SBC VA 17 6 — WTJE MT 8 5 — WORT KS 18 5 o=
. KSHZO ~ MD 22 10 17 KaGL ~~ SC 14 € — KTICW NV 4 2 — WABNOK MO 8 2 -
Wi1JR MA 44 14 72 N3CX PA 18 — WA4MVI* 8C 12 7 — s WBEZKG 1A 5 2 -
W2aSZr/t MA 23 9 55 Waxo MD 17 & 19 K40KS . GA 11 2 WBBBKC gl 3 2 55 VEAUT NS T 4 —
KIFQ CT 23 7 — W3RUE PA 18 9 12 WA4LYS® FL 6 & B WARTAT M\i-i 33 18 VESDFO ;
Wiakr MA 17 § — KkBiam  DE 1o — s KaXC RS 3 - WBSPAT OH 16 8 — 5
wisky  Ma 9 = W3UJG MDD 15 8 — WS5RCI MS 30 7 — Waor O 18 8 — VE3DSS 3 7 -
185 ACaT DE 15 B 13 kbUR AR 27 T 64 ;o VE3LNX 13 5 29
KILPS VI 12 6 — WalP MD 13 6 — K55wW OK 25 8 &0 KOMRI* IN 34 9 — VEZAIB 10 12 —
WATJOF  MA 11 5 15 WARJUF PA 12 § - WEHN TX 22 6 19 Kgxy* Wl 28 13 — XEIRC 2 3
KAIDHO  MA 71 4 14 wasFy) PA 8 614 KSOM  OK 22 ~ — KeHMB* L 23 10 — )
WARIL MA & 4 15 KA3R PA 7 4 9 WASVJBE TX 13 5 - WBGSNR IL 22 9 —
*some contacts made via EME --—information not supplied
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Conducted By Stan Horzepa, WAILOU
75 Kreger Dr, Wolcott, CT 06716
CompuServe 1D no. 70645,247

FCC Adyvice on Dueling Frequency Coordinators

In a recent letter, Raymond A. Kowalski,
Chief of the FCC’s Special Services Division,
set forth the FCC's position concerning
competing interests that are coordinating re-
peaters in the same peographical area.
According to the letter, if there are competing
frequency coordinators in the same
geographical area, the legitimate coordinator
is the one who has the “*support of a majority
of those eligible to establish repeaters® in that
area. Recognition by the state and/or regional
tepeater council is evidence of such support.

The case in question occurred in the Kansas
City metropolitan area, where the repeater
coordinator is appointed jointly by the Kansas
Amateur Repeater Council (KARC) and the
Missouri Repeater Council (MRC), which are
themselves members of a Midwest regional
repeater council, the Mid-America
Coordination Council (MACC), Two vears
ago, KARC and MRC appointed a new
Kansas City coordinator; however, the former
coordinator claimed that he was the legitimate
Kansas City coordinator. As a result, there
were two Kansas City coordinators, with the
expected confusion among those who needed
coordination.

Joe Eisenberg, WAPWRI, a member of the
MACC board of directors, wrote to the FCC

seeking their advice in the Kansas City matter.
The following excerpted letter from Ray
Kowalski was the FCC’s response.

“We have been giving considerabie thought
to your letter about repeater coordination in
the Amateur service in Kansas City. You
indicate that the Kansas City coordinator
which had originally been appointed by the
Missouri and Kansas repeater councils had
lost the support of these councils and been
replaced. However this coordinator has
declared itself independent and continued to
function, with resultant confusion and
prospects for interference. You seek advice
on how to resolve this conflict.”

Repeater Licensees at Risk

*“We appreciate your concern. Two active
coordinators in the same large metropolitan
area which do not take each other’s
coordination into account may soon cause re-
peaters in the area to experience interference.
And it is the licensees of these repeaters—
not the coordinator—who risks sanctions if
interference occurs.

“In PR Docket No. 85-22, the FCC
adopted new rules concerning frequency
coordination of repeaters in the Amateur
service. The FCC decided against requiring

a national coordinator, The FCC also decided
not to assume the role of a ‘super-
coordinator’ itself, in the process choosing not
to set up any appeal process to the ¥CC on
coordination matters. But the FCC recognized
that exactly the situation you describe could
arise. Thus the FCC said ‘we encourage local
coordinators to participate in a regional or
umbrella entity.’

**In your area a regional entity exists. You
state that it recognizes a single new Kansas
(ity coordinator appointed by two state
courncils. This is the mechanism the FCC
envisioned in PR Docket No. §5-22 to deter-
mine the legitimate local coordinators. The
FCC intends to rely upon state and regional
councils to recognize legitimate local
coordinators. The FCC will support their
determinations. Thus, in this case the local
coordinator recognized by the regional entity
appears to be the sole legitimate coordinator
for Kansas City. Revocation of regional and
state council recognition of the other local
coordinator is prima facie evidence that that
coordinator no longer has the support of a
majority of those eligible to establish repeaters
in the area it claims to coordinate. Stations
which operate with illegitimate repeater
coordination do so at their peril.”

SEISMIC DISCUSSION NET

Southern California hams have always been ac-
tive in nets that handle traffic and exchange
diverse kinds of information. One repeater,
WOEFXN/R (145.460 MHz), near Covina,

California, is generating new areas of interest by .

hosting the Seismic Discussion Net (SDN) at
10:30 PM (local) Fridays. (SDN convenes un-
officially the remaining six nights of the week,
with reduced levels of participation.) Bringing
together amateurs with varied backgrounds
ranging from seismic Scientists to curious
listeners, the net coliects and discusses data
derived from homemade seismic motion
detectors and from the telemetry of the many
low-power 160-175 MHz VHF US Geological
Survey seismic detectors located throughout
Southern California.

Apart from SDN traffic, with 25 to 100
amateur stations reporting perceived intensity
and direction of local quakes (whenever
significant guakes are felt), epicenters and
damaged areas have heen estimated or pin-
pointed long before the commercial news media
have been able to report quake locations,
especially those which might require supple-
mented emergency communications.

SDN participation, despite the late hour of the
net, has come from hams in San Diego, San
Bernardino, Riverside, Orange and Los Angeles
Counties. ARRL Southwestern Division Director
Pried Heyn, WA6WZO, has become interested
and involved in this interesting application of a ham
net, and SDN was 2 topic of conversation at the
recent ARRL National Convention in San Diego.

Beyond this, the WSFXN/R machine itself
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transmits telemetry tones when either local or
distant seismic motion in excess of 3.5 on the
Richter scaie is detected in the local area. Thanks
to this system, Southern California hams,
especially veterans of the 1971 Sylmar <lisaster,
really know what’s shaking.—Keith Higgins,
WAGIYL

REPEATER LOG

According to October 1986 reports received,
repeaters were involved in the following public-
service events: 238 vehicular emergencies, 27
drifls/alerts, 27 medical emergencies, 14 criminal
activities, 11 fire emergencies, 7 public-safety
events, 6 power failures, and 2 search-and-rescue
operations.

The following repeaters were involved
(Followed by the number of events); W2VL 33,
NEK2W 15, WA2ZWP 8, W4YJG 16, WAGBTY
7, WOENQ 223, W6NBJ 17, KEDDG 13,65

Strays -3¢

QST congratufates. ..

] Ronnie Milsap, WB4KCG, on winning the
Country Music Association Album of the Year
award.

Mmi Directory

--most recently appearsd in QST.
Advisory Committes . o
May 1986, p 48

~ Landiine BB3s
International DX

Contest Rules.
License-Renewal

Nov 19886, p 58
Bec 1988, p 80
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'80s Rules Bep 1986, p 58 .
Ciub Contast Rules Jan 1887, p 81
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Allocations - - Jan 1987, p 58
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. NPAM Jun 1986, p 49
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Agreements e 1988, p 53
Spread-Spectrum Bules  Apr 1986, p 45
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Canadian NewsFronts

Conducted By Harry MacLean, VEAGRO
500 Riverside Dr, London, ON N6H 2R7
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Vice President and Secretary: Harry MacLean,

VE3GRO
Treasurer: William Loucks, VE3AR
Honoraty Vice President; Nael B, Eaton,

Directors: (. Andrew McLellan, VE1ASJ
Albert G. Daemen, VE21J
Raymond W, Perrin, VE3FN
William A. Gillespie, VEBABC
William Kremer, YE7CSD

vEacy Counsel: B, Robert Benson, QC, VE2VW

Suite 1600, 2020 University Ave
Montreal, PQ H3A 2A5

Thinking of Merger

It happens at every club meeting, hamfest or
Amateur Radio convention. Someone button-
holes us and asks, ““When are CRRL and
CARF going to merge?”’

Now, we really don’t know. Both the CRRL
and CARF Boards of Directors are on record
as being in favour of a merger in principle,
and, to us, it has always seemed like a good
idea. CRRL would contribute QS7, the Sec-
tion organizations with their traffic nets and
emergency groups, the incoming QSL bureaus
and the international representation through
IARU. CARF would contribute TCA (The
Canadian Amateur magazine), the nationatl
symposiums, and the Canadian awards and
contests. Services now offered by both
organizations—outgoing QSL bureaus, the
news bulletins and representation to DOC—
would be combined. There would be one
Board of Directors and one Headquarters
office, resulting in savings of time, ¢ffort and
money. Canadian amateurs would be able to
speak with one voice.

Unfortunately, there are obstacles to over-
come, Many CARF members still have a
negative perception of CRRL. They see
CRRL as a branch of ARRL, divided in its
loyalties, A few even believe that ARRL uses
CRRL to sneak pro-American views past
Canadian amateurs and sell them 5000 copies
of QST. They won’t admit that CRRL has
changed or that some of their beliefs about
CRRL never were right. Many CRRL
members still distrust CARF. They are
troubled by vears of rough treatment, of
CRRL and CRRL people, on the pages of
TCA, That’s all in the past now: but for them,
forgiving and forgetting is taking time. For
them, it’s just too early to think of a merger.

Other CRRL members note that CRRL is
still in transition. It has been looking after
its membership records and accounts for only
one vear. It has just begun to service its
Section organizations. They feel that CRRL’s
house should be in order—totally—before
beginning any negotiations.

There would be many items to negotiate:
the size of the new Board, how the principal
officers would be chosen, what the new
organization would be called, where its Head-
quarters would be located, what its
organizational structure would be like, what
its financial structure would be like, what it
would charge for membership with QST, with
TCA, or with both, and more. We're sure that
on each and every item, there would be two
points of view. Negotiations could not be
rushed. There would need to be time: time to
build trust, time (o consider options and time
to consult with peopie and even the member-
ships of the two organizations.

These negotiations would certainly be
complicated by the fact that CRRL and
CARF are not equal, As we write, CARF has
3850 members, while CRRL has 5420. And
only CRRL has a substantial financial
reserve.

A word of explanation is in order. CRRL
membership dues are not accepted as revenue
for the year in which they are received. They
are accepted as revenue for the term of each
member’s membership, Thus, members’
monies are always being deferred into the
future. These deferred monies, which are
always being spent, but are always being
replaced as membership renewals come in,
have created a financial reserve, (This
“reserve” gives CRRL great financial stability
by providing a *‘cushion®’ to fall back on if
adjustments are ever needed to cope with un-
expected changes in revenues or expenses. It
will also allow CRRL to meet its obligations
to every CRRL member in the unlikely event
of a *“wind-down.”’} In contrast, CARF
membership dues are basically accepted as
tevenue for the year in which they are
received. No financial reserve similar to
CRRL’s has ever been creaged.

There would be a sense, then, in which the
start-up of a merged organization would be
financed more by those who were past CRRL
members than those who were past CARF
members, Knowledge of this would place a
special responsibility on the CRRL Board.
They would certainly want to feel comfortable
with every decision that was made in the
vourse of negotiations.

At the moment, @ CRRL-CARF merger
is under active consideration. As recorded
in the minutes of the 1986 CRRL Board
Meeting (see Sep 1986 (ST), Bill Loucks,
VE3AR, was appointed to work with
Art Blick, VE3AHU, of CARF, to check
out “‘the lay of the land.”” Their findings,
for CRRL at least, are being supplemented
by the findings of an internal CRRL
committee, which will report to the CRRL
Board at its 1987 Meeting. In the meantime,
you can help. How do you feel about a
merger? Please let vour nearest CRRL Board
member know. If’s your organization,

SECTION MANAGER
ELECTION NOTICE

To all CRRL members in the Aiberta Section:
You are hereby solicited for nominating petitions
pursuant to an election for Section Manager,
Name of the incumbent appears on page 8 of this
QST. A petition, to be valid, must carry the sig-
natures of five or more Full members of the
League residing in the Alberta Section. It is
advisable to have more than five signatures.

CRAL Headquarters Offica: Box 7009, Station E
London, ON N5Y 4J9, Tel 519-225-2188

Q@eneral Manager: Raymond Stainas, VE3ZJ

CRRL Outgoing QSL Bureaw: Box 113, Rothesay,
NB E0G 2W0Q

Bureau Manager: Danald Walling, VE1WF

Photocopied signatures are not acceptable, Sig-
natures must be on the petition. Petition forms,
FSD-128-C, are available from the CRRL Head-
quaiters office in London, Ontarfo, but are not
required. The following form is acceptable:
(Place and date)

The CRRL Secretary
Box 7009, Station B
London, ON N5Y 4719

We, the undersigned Full members residing in
the Alberta Section, hereby nominate. . .(Name
and call sign) as Section Manager for this Section
for the next two-year term of office.
. . .{Signatures and call signs). . . (Addresses in-
¢luding postal codes)

A Section Manager must be a resident of his
or her Section and a licensed radio amateur
holding a Canadian Amateur Certificate or
higher, and have been a CRRL Full member for
a continuous term of two vears at the time of
nomination. Petitions will be received at the
CRRL Headquarters office until 1600 EST 1987
March 06. If only one valid petition is received
by that time, the person nominated will he
declared elected. 1f more than one valid petition
is received, a balloted election will take place.
Ballots will be mailed from CRRL Headquarters
on or before 1987 April 01, Returns will be
counted after 1987 May 19. A Section Manager
elected as a result of these procedures will begin
a two-year term of office on 1987 Julv 01.

If no valid petition is received, the Alberta
Section will be resolicited in 1987 July and
Angust QST You are urged to take the initia-
tive and file a nominating petition immediately.

Harry MacLean, VEIGRO
CRRL Secretary

SECTTION MANAGER ELECTION
RESULTS

Congratulations to Larry Thivierge, VEIGT,
who was recently re-clected Section Manager,
Ontario Section. Larry ran unopposed, elimi-
nating the need for a balloted election. His new
two-vear term of office begins April 01,

NOTES FROM ALL OVER

{”1 Before the end of last year, CRRL contacted
DOC, once again asking for early access to the
18- and 24-MHz bands, and for implementation
of a CRRL proposal that would allow a com-
mittes of amateurs to screen requests for special
call-sign prefixes. DOC advised that we would
have to be patient. They are short staffed and
preoccupied with regulations changes for certain
commercial services.

[J Thanks and best wishes to Brit Fader,
VEIFQ, who has retired as Manager of the
CRRL VEI Incoming QSL Bureau. Brit booked
after this bureau for 50 years—since 1937, New
Bureau Manager is Andy McLellan, VE1AS],
Box 51, Saint John, NB E2L 3X1.
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NAGHEHIVAQ
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Johin Allaway, G3FKM
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10 Knightlow Ad
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Alberto Shaio, HK3DEL
Secretary, JARU Region 2
9 Sidney Lanier La
Greanwich, CT 06830

Masayoshi Fujioka, JM1UXU
Secretary, |ARU Regian 3 Association
PO Box 73, Tashima

Tokyo 170-81

Japan

The International Amateur Radio Union—since 1925 the tederation of national Amateur Radio societies reprasenting the interests of two-way Amaieur Radio communications.

Tokyo—November 1986

There was a lot going on in Japan during the
month of November. For instance, sumo-
wrestling championships were underway,
Japanese baseball managers held their annual
meeting to negotiate player frades, and Mrs
Aguino [Philippines president] came to town.
But wait, there was more—the Japan
Amateur Radio League celebrated its 60th
anniversary, and the course in Amateur Radio
Administration was held under the auspices
of the ITU and the Japanese administration.

JARL’s 60th Auniversary

‘This was a gala occasion, done as probably
only the Japanese can do it. There was a
formal ceremony at which the president of
JARL, the Japanese minister of communica-
tions and the president of IARU all made
brief speeches in Japanese. This was followed
by a JARL movie depicting their activities
in preparing for the recently launched
Fuii-OSCAR 12 satellite. The film was
enthusiastically received by the several
hundred JA amateurs and overseas visitors
in the audience, Afterwards, there was a press
conference at which the foreign guests had an
opportunity to talk about the state of
Amateur Radio in other parts of the world.

The next evening, there was a lavish buffet
banguet, a great opportunity to mingle with
a great number of distinguished Japanese
amateurs who have played influential roles in
the success of JARL. JARL now represents
more amateurs than any other national
society, [ts president, Shozo Hara, JATAN,
although having many other interests as well,
spends a sizable percentage of his time very
actively serving JARL and its members. There
were foreign guests present, representing their
various national societies, from the United
States (ARRL First Vice President Jjay
Holladay, W6EID), the Federal Republic of
Germany, Australia, New Zealand, South
Korea, Thailand, France, the People’s
Republic of China and Taiwan.

Amateur Radio Administration
Course

This was offered in Tokyo during the
second week of November, the fourth in what
we expect will be a continuing series of
presentations around the world. The course
is aimed at helping national telecommunica-
tions regulatory personnel understand the
International Radio Regulations as they apply
to Amateur Radio. This will help bring better
domestic regulations, which will be to the ad-
vantage of both the amateurs and their
government administration.

This was the largest class yet, Including 20
students from 17 Asian and Pacific countries,
Those 17 countries included the People’s
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A group of the foreign visitors to JARL’s 60th anniversary, along with some of their

Japanese hosts.

Listening attentively during a lecture at the
Amateur Radio Administration course are
(I-r} Wang Xun, Huang Yongliang and Qin
Duxun, all of the Chinese Radio Sports
Association; and Masayoshi Fujioka,
JM1UXU, assistant instructor of the course,
in the foreground is student Krishna B.
Khatry, of Nepal,

Republic of China, South Korea, Malaysia,
Singapore, Thailand, the Cook Istands, the
Solomon Islands, Nepal, India, Pakistan,
Tonga, Vanuatuy, Kiribati, Iran, Bangladesh,
the Philippines and Sri Lanka. The instructors

Sharing the communal shabu-shabu pot
are Qin Duxun, president of the Chinese
Radio Sports Association {left), and W1RU.

for this course included WIRU, ZL2AMJ,
JAIKAB and IMIUXU, Special lectures were
given by distinguished Japanese ad-
ministrators and scientists. It all went very
smoothly and there now are, we think, 20
more people who better understand the
Amateur Radio Service and its value to the
public, and how to regulate it properly.
—WIRU/TIIACQ WEE



YL News and Views

Conducted By Joan Gibson, KG1F
BR 1, Box 1465, Waterbury, VT 05676

1986 YLRL YL-OM Contest Results

Phone

YL oM
KASZYF  Gold Gup K4JRB
YUIAN 2nel Placs K2LFG
WaGLe? 3rd Prace WALNG
cw

¥i. oM
CR1YL Giold Cup WwW7ULC
YU3AN 2nd Place WIHOZ
KSYL 3id Place Wasaw

KASZYF—Mady Langdon won the Gold
Cup for the SSB segment. She learned of
her win when she returned from a five-
week visit to China.

o

CR1YL~—Luci
CW win is just one of many awards she
has won for contesting. First licensed in
1952, CR1YL has been active on all the
hands and heard in many contests, and a
member of YLRL.

1987 YL-OM CONTEST RULES

Phone: 14007 Feb 14-0200Z Feb 16, 1987
CW: 1400Z Feb 28-0200Z Mar 2, 1987
Eligibility: All licensed men and women
aperators throughout the waorld are invited to
parficipate.
Procedure: OMs call ““CQ YL and YLs call
SOQ OM

a S. Tome's Gold Cup for her

*Low-power multiplier. HABKAX/YL, a club station, was operated by HABIQ and HASLKJ. CT1YH

YL Phone OM Phone
KABZYF 13,650 K4fRB 3,t90"
YUZAN 12,960* K2LFG €75°
W2GLB/7 8,384 WOLNG 675*
KAONV/4 76314 WiHOZ 405*
DFRYY 5475 LZIYE 3
NEDPX 4,863* WAKFE 383"
LZ1IKVZ 4,752 NN 375
N2EVZ 2,701 KBETA 260*
CR5YL 2,070" LZ1KOZ 248*
WBSEFQ 1,650 W5EW 240
NEDPH 1,430 K4ABNC 120
KUTE 1,410* CA 96*
KDBSC 1,380* OK1KZ 80"
GMAYMM 1,300 SPSEVN 60*
DLBXYL 1.254* VESLIP 44
OK2BBI 1,238" VEGZT 42
KOEPE 920" QK3YK 35
yusYL 325* SPEDVP
WA2NFY 800 20*
NADZG 775" F6BVB 18
EBISN 731 FDMHWE 18
DF3BN H5 I2LVN 5
WASYPY 315" WATNWL 15"
KB8RT/7 225 YU78F 15
DK$ZL. B1* JKIMAZ 10*
GKA 42 W4XT
JOTWHK 6" SPENHY 3"
IKS 1" SP22CD 3*
12F 1
K3NTD 1*
Check logs: WSAWT, NSIAY, OK1DXW, OZ201, SPOMZH, YU7ORQ, YUTSF.
operated as CASYL and CR1YL. J87B0 was operated by Ki1lJV.

YL CW OM CwW
CRIYL 21,933° WrLC 448
YUIAN 18,281* WiHOZ 380"
K5YL 12,325* W2SAW 340*
WABFSX/J3 9,638 57T 285
KBOR V4 7.619* HPtAC 210
YUBZMM 4,850" WOILNQ 210"
VE7YL 3,668 Kawa, 195*
WASWHE 3,023" HBOMX 143
HABKAX 2,958" K7TBLU 143
KASGISH 2,835 KaLFg 1357
WABYPY 1,537 VO1AW 117
wavL 1,435% WIBEM 113
KAZAMX 1,418 VEZROMW4 81
NZEVZ 1,118 E3IST 80
QZTYL B30 WIadP) 79"
EAYFQH B3 OZITL 61*
VHIKS 553* W2AAU 58
WA2NFY ars* WOCA 53"
J8780 298+ LUTEWL 45"
NIAIB 234 VESUP 45*
SPRFF 124* W7RD -
w3cDQ 45" SMBAHK a0
JATPCH 30 WaDM/4 20"
WB4ZTR 15
VK3XB 11
LZ18J g
PA3DKX 5*
YQ4BEX 5
WaTSF 4
JHEIYY 1

Qperation: All bands may be used. No cross-
band operation. Net contacts and repeater cot-
tacts do not count. A station may be counted
only once in each contest for credit. Participants
may work only 24 hours of the time. Operating
breaks must be indicated in the log.

Exchange: Station worked, QSO number, RS
or R8T, state/province/country. Entries in log
must alse show time, band, date and transmuitter
power.

Scoring:

A) Phone and CW will be scored as separate
contests. Submit separate logs for each contest.

B) One (1} point is earned for each different
station worked; YLs count only OMs, and OMs
count only Yis.

) Multipty the number of QSOs by the total
number of different states/provinces/countries
worked,

D) Contestants running 150 W or less on CW
and 300-W PEP or less on SSB, at all times, may
multiply the resnlts of C. by 1.25 (low-power
mulftiplier).

Logs: All logs must show your
state/province/country to gualify for awards.
Do not send copies of logs. Please print or type.
{.ogs must be signed by the operator and no logs
will be returned. Remember to file separate logs
for each contest. Logs must show claimed score,
and be postmarked by March 16, 1937 and be
received no later than March 31, 1987 or they
will be disqualified. Please send logs to: YLRL
Vice President, Mary Lou Brown, NM?N, 504
Channel View Dr, Anacortes, WA 98221, USA.
For each duplicate contact that is removed from
the log by the Vice President, a penalty of 3
additional and equal contacts will be subiracted.

Awards: st place phone: YL cup, OM cup;
1st place CW: YL cup, OM cup, The 2nd and
3rd place YL and OM winners in each contest
will receive certificates. Certificates will be

K5¥L—Ruth
Chance proved
again that she is
one fine contester
with CW expertise,
Ruth has also won
the CW Gold Cup
four times, and has =
placed high in
numersus

contests.

awarded to the high YL and OM phone and YL
and OM CW winners of each US and VE call
districts and countries, provided there are at [east
2 logs from the district or country, In addition
there must be a minimum of [ contacts (QS0s).

Suggested Frequencies: CW--80 m,
3.540-3.570; 40 m, 7.040-7.070; 20 m,
14.040-14.070; 15 m, 21.040-21.070; {0 m,
28.180- 28.210. SSB—380 m, 3.940-3.970; 40 m,
7.240-7.270; 20 m, 14.280-14,310; 13 m,
21.380-21.410; 10 m, 28.580-28.510. GEL

S,ﬁ.ﬂu:,

Strays &

I would like to get in touch with. ..

[] hams interested in computer/electtonic music.
Al Trautman, KSMZG, PO Box 172, Lydia, LA
70569,
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SHilent Keps

Administered by Mancy A. Slipski

it is with deep regret that we record the passing of these amateurs:

WIARBZ, Henry Kulikowski, Orange, CT
W1AY, Ellery £, Hstes, Hanson, MA
WI1DFT, Irving E. Rivenburgh, Waterford, CT
WI1EPW, Johin D), Harrow, Norwell, MA
WI1INN, Alfred O. Bagnati, Saybrook, UT
WI1INV, Albert Burnett, Milton, MA
KALIPN, Frank D, Barcellos, Wilmington, MA
WI1KLA, Charles J. Bean, Braintree, MA
WAILMW, Samuel D. Sohn, New Britain, CT
KILON, Lucy i. Noddin, Forestville, CT
KAINA, George Flood, Plymouth, MA
KAINJO, Edward M. Armstrong, Haddam, CT
WAIPAQ, Fenton . Fowler, Gilford, NH
WIQHP, Carmine Casciano, Baston, MA
KD2BC, Joseph R. Gitz, Springfield, NJ
W2CME, Kenneth A. McGrath, Cranford, NJ
WAZFWR, Percy #H. Lain, Dresden, NY
W2GPL, Irving W, Littlefield, Apgola, NY
WB2IAP, Heywood “Woody" L. Gersiner,
lLong Beach, NY
K2KAQ, Robert M, Davis, Moonachie, WJ
KA2LCT, George F, Volimer, Elmira, NY
W2SKL, Herbert Scully, Toms River, NJ
KA28MY, Flovd W. Trickey, Watertown, NY
WB2VTR, Joseph E. Hennessey, Dunkirk, NY
WB2WO0Q, Merlin H. Shofstahl, Niagara Falls, NY
W2YJIC, John A, Herr, Garwood, NJ
WAICAL, Karl T. Weber, Rawlinsg, WY
W3FFK, Rennick Bailey, Philadelphia, PA
WIGNR, N. Gary Boucher, DuBois, PA
KC3LY, David Crum, Albrightsville, PA
K3TFL, James B. Albert, DuBois, PA
K4CQT, Francis |. Sachse, Orlando, FL
WAEHP, James H. Jeffreys, Decatur, AL
MN4EOQ, James L. Peyton, Jr, Savannah, GA
WB4EXX, Willilam R, Bowden, Decatur, GA
E4FRN, Eustis L. Palmer, Tifton, (A
MWAFLT, Theodore J. Wildman, Clearwater, FL
K4GL, Jack T. Woodrofi, Liberty, SC
WAJ4GVA, Richard Chitwood, Athens, GA
N4IW, lohn H, Gever, USN, Virginia Beach, VA
KE4JZ, Ben L. Norris, Luxahatchee, FL
KAIKDW, Richard [3. Webner, Tavares, FL
WAKEB, W. Herbert Combs, Jensen Beach, FL
W4L.0OH, Hinton A, Sioudemire, Ridgeway, VA

50 Years Ago

February 1937

[ The Communications Department is organizing
d special message-relay exercise t0 commemorate
the passing, a year ago, of our founder, Hiram
Percy Maxim. Further, HPM’s son and daughter
have established the Hiram Percy Maxim Award,
to be given each year to the most outstanding young
amateur. And F.C.C. has agreed to re-issue **The
(1d Man’s™ call sign, WIAW, to the new League
Hq. station now being built in his memory.

] A year ago amateurs in the San Francisco Bay
Area formed the Society of Amateur Radio
Operators with the objective of an organization
which could function as a unit in the event of a
major disaster. WOGPY outlines the club’s plans
and progress in building extensive emergency gear,
with special attention to independent power.

[ W1JPE built improved suppressor-grid keying
into his shielded tri-tet oscillator, then added a
pentode amplifier with suppressor modulation for
4 more versatile unit,

1] Official Observer WIEAO is finding many
stations emitting harmonics outside the ham bands,
often relying too beavily on the pi-network coupler,
Ray points out this setup works as 2 low-pass filter
only when adjusted properly, and then supplies us
with remedies.

i1 Extensive amateur reports of high-frequency
radio fadeouts were among those which assisted Dr.
i. H. Dellinger of the National Bureaun of Standards
1o correlate the phenomena with visible eruptions
on our sun.

{1 W4DLH, YU2CQ, SUICH, HK1Z, G5ML and
68 D0aT=

WA4MRG, A, (. Davis, Lexington, KY
KA4MIUH, Virginia Leach, Bonaire, GA
WA4OFM, Hollins Montgomery, Augusta, GA
WD4RVS, Martin R. Maurer, Hendersonville, NC
W4TE), Garland L. Callis, Je, Hartwell, GA
WATLJ, Charlie 1. Reeves, Tullahoma, TN
KAMUKN, Oscar Siegel, Neptune Beach, FL
K4UZV, A. W, Philbrick, Portsmouth, VA
W3IBHD, Erpest Baucum, Altus, OK
WASDUG, Walter P, Vick, Hemphill, TX
NSELU, Alben C, Bergstrom, Whitney, TX
WASLIO, Bill Gordon, Denison, TX

W5KFB, Ruvel E. Bright, Hope, AR

WIKNC, Max L. Kingsley, Austin, TX

WSVIN, Hewlett 1. Crist, Houston, TX
WeDVC, George W. Moore, Fillmore, CA
WDSEKH, John W. Risley, San Luis Obispe, CA
*WB6EST, Eric Keener, Salt Lake City, LI'T
K6EX, Robert L. Daniel, Studio City, CA
K6CGTH, Robert Folek, Cuperting, CA
WAOGWH, Arthur Chodrof, Los Angeles, CA
WEKTI, Lrvin 1. Martin, San Leandro, CA
K6LO, Harvy Gross, Van Nuys, CA

WGMXF Ralph Eggleston, Twenty-Nine Paims, CA
KeQBP, Carlton F. Borchert, San Diego, CA
WePDD, Robert 3. Street, Burlingame, CA
K6SIX, Gustav L. Hirsch, Los Angeles, CA
KAGSSB, G. E. Burkman, Westwood, CA
WAGUBU, Esther M. Gardner, Long Beach, CA
KB6UI, Richard E, Smith, Simi, CA

N7BS, Walker Knotts, Eugene, OR

WRBTCLD, Gene W. Paxton, Sr, Cottonwood, AZ
W7ENO, Ole J, Vine, Vida, MT

W7GLY, Charles Butt, Eugene, OR

K78MS, Alden T. Klovstad, Malta, M’I‘
W'I'KQR Lewis J. Smith, l:u%éie,

WRBISVM, Forrest M. ring, OR
KDTXI, 0. M, Smothers, Centerville, OH
WTYT, William B. Moore, Seattle, WA
WTZVM, John Donahue, Reno, NV

WERALW, Elmer H. Schubert, Cincinnati, OH
WEBKL, Darford Sisson, 5t Joseph, MI
N8DPB, Thomas F. Maher, Warren, MI
KASEDR, Howard R. Downing, Columbus, OH

VK4LO in December completed the amazing feat
of an all-continent round-the-world relay—and on
voice, yet! Each station was able to hear each of
the others, and with satisfactory signal strength,

(7} Bell Labs’ new **Doherty’* linear amplifier cir-
cuit has some advantages over the standard
Class B system, says W9AHH, but requires ad-
vanced techniques in design and adjustment, and
so is not for the beginner.

i”1 Quistanding DXer W6CUH believes that tlexi-
bility can accomplish more than 10 kw, ever could
it the way of DX, QSOs and general fun. He
describes his own setup, which permits 1 kw. with
sither crystal or electron-coupled oscillator control
on any of three bands, all selected from the
operating position.

L] 'The min craze for high-power, beam-tube crystal
oscillators has prompted WSQKT (of Bliley) to
enumerate the technical parameters involved in such
circuits, with particular attention to protecting the
crystal.

25 Years Ago

February 1962

{2} This is the **OSCAR” issue—the story of our
amateur satellite Jaunched in [Yecember piggyback
on an Air Foree Discoverer vehicle, the first
nongovernment satellite ever in orbit.

I Bill Orr, W6SAL, provides an overview, complete
with flashbacks of historical high points interspersed
with an exciting account of the tension as the count-
Jown progressed through liftoff.

WDRIFE, Charles (. Hays,

Washington Court House, (JH
WRIUM, Richard O'Connell, Columbus, OH
WDMKML, Raymond V. 1ett, Huntington, WY
WDENGQ, Herman E. Kingery, Huntington, WV
KAB0BL, Rudolf Bix, Roseville, I
EASQNC, James L. Gergotz, Sr, Euclid, OH
WDBRFI, Mario J. Cardaci, Huber Heights, OH
W8RI, David J. Gaede, Sr, Morth Ridgeville, OH
WETPC, William (ardner, Dayton, OH
WEVIW, Jay [Leibach, Sandusky, OH
K9CZX, Jack F. Hudson, DeKalb, L
WIDZT, Parker S, Cates, Quiney, L
WABCCS, Marvin C. Hill, Normal, IL
WIHXV, Charles N. Cooke, LaPointe, W1
W49JBF, Carl J. Lindstrom, Rhinelander, WI
WOKXC, D. L. DeRusha, Dolton, IL
WAYLIF, Vernon L. BEdwards, Virginia, IL.
wWoOC'y, Howard H. Wehmhoeier, Beecher, IL
W9SA, George (. Postels, Middleton, WI
WARBAPY, lrvin E. Brownell, (.olumbus, NE
K8BKO, Dan S. Geis, Salina, KS
WHOGA, Richard A. Bischoff, Burlington, 1A
NOHBT, Bernard M. Nickles. ‘Waterloo, 1A
KAGLBE, Sheldon Ploeyer, Charles City, 1A

*Life Member, ARRL

In order to avold unfortunate errors in the Silent
Keys column, reports of Silent Keys are confirmed
through acknowledgment only to the family of the
deceased. Thus, those who rapart a Silent Key
will not necessarily raceive an acknowledgment
from HQ.

Note: All Silent Key reports sent to HQ must
include the name, address and call sign of the
reporter as well as the name, address and call of
the Silent Key in order to be listed in the column.
Please allow several months for the listing to
appear in QST. i1

[.1 Congratulations roll in—from the Vice President
of the U.S., government agencies such as FCC, the
military departments, professional associations.
The Correspondence section separately is full of
additional enthusiastic bouguets.

1 Tom Lott, YE2AGF, describes the worldwide
system of rapid and reliable ham networks set
up to ensure immediate verification of OSCAR
achieving orbit. KC4USB at the South Pole and
KL7EBM in Alaska, in turn, confirmed the feat.

I71 Designing and building a 140-milliwatt trans-
mitter and keyer was not so difficult, savs WEHEK,
but the real challenge was a unit physically rugged
enough to withstand the rigors of a rocket launch,
and then operate without anyone around to retune
or adjust! The “*hreadbox"’ outer shell was curved,
to fit the circumference of the launch vehicle,

{21 Back to earth, W1ICP's article inspires Novices
to upgrade to General so they can use the variable-
k'rei;uency oscillator he describes in easy-to-build
style.

i3 We hams use 2 wide variety of antenna coupling
systems, often “cut-and-tey undil they work.” K2CU
ontlines for us tite basic principles of couplers and
shows how we can build one to work efficiently with
our OWI antenna.

v] W2YM finds that TV sweep tubes, though
designed for horizontal scanning use, work nicely
as zero-bias modulators.

L1 Hurricane Carla was the worst in 'Texas history,
but amateurs again rose to the challenge and pro-
vided emergency communication for officials and
relief agencies.

1 °The 1961 ARRL Merit Award went jolntly
to WIFZI, of the Rhododendron Swamp VHE
Society, and W6HB, of the Eimac Gang Radio
Club, “*for outstanding work. . .in making the first
amateur two-way contact via moonbounce propa-
gation.” —WIRW 355



Amateur Satellite Communications

Conducted By
Vern "Rip” Riportella, WAZLQQ
PO Box 177, Warwick, NY 10990

Waves in Rotation: The Challenge of Circular Polarization

Few topics in Amateur Radio elicit the intense
fascination of antennas. Rut the ““field” really
becomes interesting when antennas designed for
space communication are factored in.

Iu space communications, the earth’s magnetic
field can dramatically affect radic waves
traveling over long distances. The effect is o
rotate the plane of polarization, To reduce the
adverse effects of this polarization rotation,
antennas cesigned for space communication
often employ a special farm of polarization
called *‘circular pelarization” (CP), a
combination of the familiar vertical and
horizontal polarization generated by common
antennas, What makes CP desirable for space
communications?

it was known early in the 19th Century that
some substances are optically active; the piane
of polarization of light passing through these
substances is rotated. [n 1845, Michael Faraday
discovered that some substances, which normally
show no optical activity, can be made to rotate
by subjecting them to a strong magnetic field.
This came to be known as the “Faraday Effect.”

Radio waves and light waves are basicaily the
same phenomenon. Barly radio experimenters
soon found that the Faraday Effect was detec-
table in low-frequency radio waves where the
geomagnetic field works to rotate polarization,
The amount of rotation of the wave’s plane of
polarization depends on its frequency, how far
the wave travels in the magnetic field, how strong
the field is, and the wave’s angular relation to
the magnetic field lines. Briefly, the degree of
wave plane rotation increases with:

1) increasing magnetic field
strength

2) increasing path length
the wave travels along the
field lines

3) increasing alignment
of the wave plane and field
lines.

‘The degree of wave plane
rotation decreases with increas-
ing frequency, ie, VHF is affected
{ess than HF, UHF less than VHF,
SHF less than IJHF, and so on.

To someone watching TV Channel 7
at a range of 50 miles, the Faraday Eftect
is negligible. But take roughly the same
frequencies (around 200 MHz) and stretch the
path over 10,000 or 20,000 miles, and Faraday
Effect rotation (or simply Faraday Rotation, FR)
can greatly affect received signal polarization,

The problem arises when, owing to random
incoming wave polarizations, the wave and the
receive antenna are not in the same plane, The
result is a widely varying received signal strength
because of cross-polarization losses. Cross-
polarization losses are familiar to anyone who
has had difficulty using a4 horizontal Yagi to
access a vertically polarized repeater antenna. An
arbiting spacecraft transmitting to earth over a
long path using UHF could very well originate
a signal using horizontal polarization only to
have it arrive vertically polarized. Frequently, the
case is that the arriving wave’s polarization is
essentially random and changing at any instant.

The solution most often used for reliable space
communications is two-fold, Since FR is less of
& problem with increasing frequency, space com-
munications are best accomplished at the highest

practical frequency. And, when FR at the chosen
frequency can skl be a problem, CP is used.

In a practical sense, the frequencies between
0.1 to around 2.0 GHz is the range where CP
finds its greatest utility. Frequencies below
0.1 GHz are seldom used for space communi-
cations; frequencies above 2.0 GHz are affected
by FR only minimally. But, since many of the
OSCAR users’ prime frequencies lie in the area
where FR is significant (0.1 to 2.0 GHz), CP
antennas must be emploved for best resuits.

The CP antenna puts equal amounts of RF in
each plane. The result is that the effects of FR
are nullified. The price paid, however, is that the
power in any given plane is less than if linear
polarization were used. If one knew what the
polarization would be all the time, one would
use linear polarization and ensure the receive
antenna was well aligned with it. But since the
factors that control FR may all be varying at
once, putting power into all planes with CP
assures that when the signal is received on a CP
antenna, the average received signal power will
be higher than if finear polarization had been
used,

Moreover, with QSCAR satellites in
particular, the additional ()SB caused by the
spinning of the spacecraft most often makes CP
doubly desirable. Indeed, many antennas built
into OSCAR satellites are specifically designed
for CP to reduce both FR and spin caused by
QSB.!

CP is somewhat more difficult to generate
than linear polarization. A CP antenna combines
vertical and horizontal components in a
particular time relation or “‘phase.’” This ig
accomplished maost easily using an antenna not
encountered in HF work, but quite familiar in
the space communications context: the helix,
The corkscrew-like radiating element of the
helix radiates axially a wave whose plane

of polarization rotates as it leaves the
transmitting antenna. Imagine a rib-
bon twisting off into the distance

as the wave travels away from

the source helix. The appear-
ance of the twisting ribbon
gives us a clue as to why

CP works well in space
communications. 1f the
receive antenna is lin-
ear, no matter what
its current otien-
tation,

This 70-cm helical antenna can be used as
part of a switchable system that provides
both types of cireular polarization.

the wave will never be cross polarized for very
long. if the receive antenna is CP, the wave is
always in the “*right’’ plane as it's received. In
other words, a CP antenna “hears™ equally well
in all planes.

The direction the ribbon twists is called the
“sense’” of the wave. Right Hand CP (RHCE)
rotates clockwise as seen from behind the source
antenna, and Left Hand CP (LHCP) rotates
counterclockwise. Thus, the twist of the
imaginary ribbon is either clockwise or counter-
clockwise, corresponding to RHCP or LHCP,
respectively, The rate of twist is one complete
turn (360 deprees) per wavelength. For best
results, both the transmitting and receiving
antennas should have the same sense,

Helices may be the easiest way to generate CP
and one of the most papular types of home-
brewed satellite antennas. It’s not the only way
to get CP, by far. Many OSCAR wusers employ
a pair of specially phased Yagis to generate CP
in the 2-m through 24-cm bands. The two iden-
tical Yagis have their elements mounted
orthogonally (at right angles; thus “‘crossed
Yagis™), either in two separate antennas side by
side or two separate Yagis sharing a common
boom.

CP can be generated by a variety of antenna
types. The use of CP antennas for space com-
munications is essential in many cases.
Moreover, the bizarre shapes and configurations
used to generate CP serve to enhance the aiready
entrenched mystique that antennas enjoy with
amateurs.*

The QSB caused by the spinning of the satellite
is called **spin madulation.” On fraquency, it
sounds like rapid amplitude modulation, or
flutter, of the downlink, and depends on the
angular velocity of the spacecratt about its spin
axis and the specific antenna pattern involved.

?To learn more about some of the interesting
aspects of Amateur Radio space communi-
catlans, write to AMSAT for free information
about getting started with OSCARs. An SASE
to AMSAT, PO Box 27, Washington, DG 20044
will do the trick. [EEF)

e

i

1 would like to get in touch with. ..

[J anyone with an instruction manual for a
Spectronics Digital Display DO-1. Ernest Brown,
K2ZBWK, { Coville St, Victor, NY 14564,

Strays

L] anyone who has cured a noisy Ten-Tec Ar-
gosy I digital frequency display. Dan Holioway,
9VIVB (K6KMD), 20 Toh Ave, Singapore 1750.

(1 former members of the §0th Signal Service
Co, Fort Lewis, Washington 1946-1950 and
Korea until mid-1951, Ray Kleinbert, WASWKS,
6502 Starshine Dr, Huntington Beach, CA
92647,
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Hamfest Calendar

Administered By Bernice Dunn, KATKXQ
Convention Program Manager

Attention: The deadline for receipt of items for this
column is the 5th of the second month preceding
publication date. Hamfest information is accurate
as of our deadline; contact sponsor for possible
late changes. For those who send In ftems for
Hamfest Calendar and Coming Conventions:
Postal regulations prohibit mention in QST of
Egizes of any kind and games of chance such as
ingo.

Califorpia (Van Nuys)—Feb 21: The PT Barnum
Amateur Radio Transmitting Society of Southern
California is sponsoring the San Fernando Valley
Hamorama 6 AM-2 PM at the San Fernando Valley
Teen Center, 17400 Victory Blvd (bhetween White
Oak Ave and Balboa Blvd), Free admission. Food
available, Talk-in on (45.52. (This event will occur
every 3rd Sattrday of each month.)

Connecticut (Norwich)—Feb 28: The Radio
Amoateur Society of Norwich is sponsoring an
auction held at the Montville VEW Hall, Directions
are Rie 395 to exit 79 to Rte 32N about 1% miles
to left at Raymond Hill Rd, % mile on right in back
of the Wonder Bread Store. Talk-in on 13/73. Set-
up 9 AM, The gavel drops at 10 AM. For more info,
contact KA1IFG at 203-848-2670.

Counecticut (Putaam)—Mar 15: The ECARA will
hold their 13th annual flea market at the Elks Hall
tocated just off exit 96 on Edmond St, just a minute
from Highway 395, Talk-in on 825/225 and 32.
Tables $7, 50 reserve as early as Kpossible. For further
info, contact Don Amirault, KIAPE, 66 Labonte
Rd, RR 1, Box 310, Thompson, CT 06277, tel
203-923-2727, or Richard Spahl, K18YI, Lake
Parkway, Webster, MA 01570, tel 203-943-4420
after 7 PM.

Florida (Brooksville)—Feb 28: The Hemando
County ARA will hold its annual Hamfest at the
County Fairgrounds on US Hwy 41, about 2 miles
south of Brooksville, Free parking and food
available. Admission $3 at door, $2 in advance.
Tables $6 each. For advance tickets, send an SASE
with check to PO Box 1721, Brooksville, FL. 33512,
tel 904-796-4840 ot Y04-7196-1177.

Florida (Ft Myers)—Mar T: The City of Palms
annual hamfest will be held at the Moose Hall on
Parkmeadow Dr % AM-4 PM, Talk-in on 28/88.
Dealers, forums, tables and food available. For
info, contact Harrv Arnold, K9ALX, 5414 Brandy
Cir SW, Ft Myers, FL 33907, tel 813-482-3113.
llinois (Sterling)—Mar 15: The Sterling Rock Falls
ARS 2Tth annual Hamfest will be held at the
Sterling High School Fieldhouse, 1608 45th Ave.
Deaiers, distributors, flea market and overnight
camping space available. Doors open 7:30 AM.
Food available. Admission $3 in advarnce, $4 af the
doopr. Commercial tables and tables requiring elec-
tricity $5, all others §3. Talk-in on 25/835. For info,
tables or tickets, contact Sue Peters,
PO Box 521, Sterling, 11. 61081, tel 815-625-9262.
Indiana (Indianapolis)—Mar 8: The Indiana Ham-
fest sponsored by the Morgan County Repeater
Assn will be held at the Indiana State Fairgrounds
Pavilion Building. Doors open 8 AM to the public.
Admission $5. Tables (8 {t) 85 each. (No space
without table will be sold.) Advance reservations
suggested first-come basis. Setup on Sat March 7
3 PM-% PM, Sunday from 6 AM-8 AM. Qvernight
security provided. All vehicles out of the building
by 7:50 AM. Free parking. Talk-in on 145.25, For
table reservations or info, send SASE hefore
Feb 25 to Aileen Scales, KCOY A, 3142 Market P,
Bloomington, IN 47401, tel 812-339-4446,
tlndiana (Winchester)—Mar 1: The Randolph
ARA will hold their Hamfest at the National Guard
Armory 8 AM-3 PM, Admission $3 in advance, 34
at the door; under 12 free with adult. Includes
electronics and Arateur Radio exams. Food and
free parking available. Table space %5 for
3- % B-ft (tables limifed). Space only $3. Setup
6 PM-8 PM on Feb 28 and 6 AM-8 AM on
Mar 1. Talk-in on 20/30 and 224.90/223.30. For
info. contact RARA. c¢/o Kedrick Robbins,
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WYQUH, Box 389, Parker City, IN 47363, tel
317-468-6568, or Jake Life, WOV X, 407 High S¢,
Winchester, 1A 47394, tel 317-584-9361.

owa (Davenport)—Leb 22: The Davenport Radio
Amateur Club ts sponsoring their Hamfest at the
Davenport Masonic Temple 8 AM-3 PM. Ad-
mission $3 at the door, $2 in advance, Talk-in on
28/88. Food and forums available. For more info,
contact Dave Johannsen, WBOFBP, 2131 Myrtle,
Davenport, 1A 52804,

Massachusetts (Chicopee)—Mar 1: The Annual
MTARA Fleamarket will be held at the C Elder
Council 69 Hall, Granby Rd. Admission $2; spouse
and kids free. Tables $10 at the door, $8 in advance.
Tailgating $5. Vendor setup 7 AM-10 AM, Doors
open to the public 10 AM-3 PM. Food available.
Talk-in on 34/94 and 52. For more info, contact
MTARA, Box 3494, Springficld, MA 01101, or call
Bob, WBIEQS, at 413-532-4891 days, or Mickey,
NICDR, at 413-562-1027 evenings.

Michigan (Dearborn}—Feb 22: The Livonia ARC
is sponsoring their 17th Annual Swap & Shop
4 AM-4 PM at the Dearborn Civic Center.
ARRL/VEC examinations will be given. Tables,
food and free parking available. Talk-in on
144.75/145.35 and 52. Reserved table space of 8-{t
minimum available. For further info, send SASE
{4 % 9) to Neil Coffin, WASGWL, c¢/o Livonia
ARC, PO Box 2111, Livonia, MI 48151.

Michigan (Plainwell)—Mar 1: The First Annual
State Technical Institute Hamfest will be held on
the school grounds at 33 Alber Dr, located
15 miles northeast of Plainwell on Pine Lake. Doors
open 8 AM-4 PM. Admission $2; tables $3. Talk-
in on 146,46, For more info and table reservations,
write t0 Robert Mousseau, KABVVM, State Tech-
vical lnstitute, 33 Alber Dr, Plainwell, MI 49080,
or call the school at 616-664-4461.

Michigan (I'raverse City)—Feb 14: The Cherryland
ARC announces its 14th annual Swap & Shop to
be held at the Immaculate Congception Middle
School gymnasium, 218 Vine St, 8 AM-2:30 PM,
Admission $2.30; tables $3 each. Talk-in on 52 and
{46.85. For more info, contact Mick Glasser,
NBDBK, 4102 Peninsular Shrs Dr, Grawn, MI
49637, tel 616-276-9203.

Minnesota (Medina)—¥eb 21: The Robbinsdale
ARC is sponsoring their 6th Annual Mid-Winter
Madness Hobby Electronics Show. Doors open 8
AM-2 PM. VE testing 9 AM. Location is the
Medina Ballroom, Hwy 55, 344 miles west of 494
{western suburb of Minneapolis), Admission $3 in
advance, 34 at the door. Tables $8 for 8 ft, $4 for
44 size, Booth $35 for 8 X 10. Talk-in on 147.00/00
and 52. For registration, send SASE and fees to
Robbinsdale ARC, 0 Box 22613, Robbinsdale,
MN 35422, or call Bob at 612-533-7354. For exam
registration, send completed 610 Form, photocopies
of eurrent license and code credit with $4.35 payable
to ARRL/VEC c¢/0 Ron Schulz, NAGU, 6308
Peacedale Ave, Edina, MN 55424, Walk-ins are
limited.

™issouri (Kensas City)—Feb 15: The Wid-
America FM Assn is sponsoring their FM Bask at
the Nationa! Guard Armory, 7600 Ozark Rd. Doors
open 10 AM-4 PM. Free admission. Talk-in on
34/94. For more info, contact Bob Atkeisson,
WOAT, PO Box 188, Raymore, MO 64083,
New Jersey (Livingston)—Feb 13: The Irvington
RAC is sponsoring their Hamfest 7 PM-11 PM, Ad-
mission $2. Talk-in on 52 and 146.415, For more
info, contact Walt Heineman, W2QR at
201-429-0504.,

New York (Melville)—Feb 15: The Long Island
Mohile ARC is sponsoring their Long Island Ham-
fair at 41 Pinelawn Rd. Doors open 9 AM-3 PM,
Admission $3.25 in advance, $4 at the door. Food
and free parking. Talk-in on 25/85. Tables $12 for
4 % & ft, or bring yours at $1,50/ft, 38 minimum,
(T'able orders must be made in advance, limited to
one only). For advance tickets, send SASE to
LIMARC, ¢/o Mark Nadel, NK2T, 22 Springtime
La E, Levittown, NY 11756, For table reservations,
write to  Hank Wener, WB2ALW,
53 Sherrard St, Fast Hills, NY 11577, tel
516-484-4322 (evenings only).

New York (Newburgh)—Mar 1: The Mt Beacon
ARC will hold its first annual winter hamiest
8 AM-3 PM at the State Armory off the intersection
of Tnierstates 84 and 87, Doors open for sellers
7 AM. Amission $3. Table space $4. Table provided
for $5 with advance reservation; otherwise bring
vour own, Food available, Talk-in on 37/97 and
52, For reservations and info, contact Stan Disbrow,
WA2KQY, ¢/o Mt Beacon ARC, PO Box 841,
Wappingers Falls, NY 12590, tel 914-876-1659.

New York (Valhalla)—Mar 8: The Westchester
Emergency Communications Assn is sponsoring
their “WECAFEST °87” Hamfest at ihe
Westchester Community College. Featuring new
equipment dealers, forums and FCC license exams.
[raoes open 9 AM-3 PM. Dealer setup 7 AM. Ad-
mission $3; under 16 free. Talk-in on 66/06,
§2, 222.80/224.40 and 442.475/447.475. Dealer
inquiries showld be addressed to WECAFEST *87,
PO Box 348, Millwood, NY 10546.

tNorth Carolina (Elkin)—Feb 15: The Foothills
ARC and Briarpatch ARC are sponsoring their
tenth annual Hamfest held at the National Guard
Armory, two miles off [-77 at exit 85, Food
available, Talk-in on 144.77/145.37, 69/09 and 52.
IDoors open 8 AM. For table reservations and info,
contact Ed Mutholland, KAJWWY, Rt 4, Box
424-H, N Wilkeshoro, NC 28659, tel 919-667-1568
or 919-838-2171, ext 2427,

Chio (Mansfield)—¥eb 15: The Mansfield Mid-
Winter Hamfest/Computer Show will be beld at the
Richland County Fairgrounds., Doors open at 7 AM.
Forums include DX by K8CW, packet, and more.
Tickets $3 in advance, 34 at the door. Tables 35 in
advance, $6 at the door. Half tables available. Talk-
in on 34/94, Advance ticket/table orders must be
received and paid by Feb 5, For info and advance
orders, send SASE to Dean Wrasse, KBSMG, 1094
Beal Rd, Mansfield, OH 44905 te] 419-589-2415
after 4 PM.

Ohio (Tallmadge)—TFeb 22: The Cuyahoga Falls
ARC will sponsor its 33rd annnal Auction-Fest at
the Tallmadge High School, 1 mile east of
Tallmadge Circle on East Ave, or 2.3 miles west
of 176 at exit 31. Doors upen 8 AM, auction begins
11 AM. Tables available for $6 in advance, Dead-
Tine for tables Feb 9. Admission $4 at the door and
$3 in advance, Talk-in on £7/27. For more info,
send an SASE to Cuyahoga Falls ARC, PO Box
614, Cuyahoga Falls, OH 44222,

Oregon (Salem)—Feb 21: The Salem and Oregon
Coast Emergency Repeater Assn will sponsor the
1987 HAMFAIR at the Polk County Fairgrounds,
Doors open 9 AM. Admission $4 in advance, $5
at the door. ARRL/VEC testing, exhibits and
dealers included. Talk-in on 26/86. For more in-
formation, write to Salem Repeater Assn, PO Box
784, Salem, OR 97308.

Pennsylvania (Rostraver Gardens)—Mar 8: The
Two Rivers ARC is sponsoring their Two Rivers
Swap & Shop 9 AM-3 PM. Free admission, Tables
$5 each. Talk-in on 13/73. Food available, For more
info, contact Mike Kowalcheck, Jr, PO Box 184
Greenock, PA 15047,

Tennessee (Morristown)—Mar T: The Lakeway
ARC is sponsoring their annual Swapfest at the
Tally Ward Recreation Center. FCC and VE Exams
will be given, Lunch available, Talk-in on 63/03.
Vendor setup 7 AM. For more info, send an SASE
to Dennis Livesay, KB4LSX, 3214 Homer Dr.
Morristown, TN 37814,

Texas (San Antonio).—Feb 21: The San Antonio
Spring Amateur Radio and Computer Equipment
Swap-meet will be held § AM-4 PM at the Unique
Experience Ballroom, 1434 Callaghan Rd
(Callaghan Rd and Culebra Rd, inside Loop 410,
northwest San Antonio), Parking and swap area
easily accessible. Talk-in on 34/94, Admission $2;
tables $5 each. For information and advance reser-
vations, send SASE to SARC Inc, PO Box 690648,
San Antonio, TX 78279-0648, For additional info,
call Andy Anderson, WBSNOL, 512-698-1712.

Yermont (Milton}—Feb 28: The Burlington ARC
and Bssex ARC is sponsoring their Northern

(continued on page 84)



Public Service

Conducted By Michael R. Riley, KX1B
Public Service Manager, ARRL.

The Nuts and Bolts of NTS

Several years ago, I wanted to talk with an
old friend (he was another 16-vear-old
amateur) in Louisville, Kentucky. As a Novice
living in western Kentucky, my options were
limited. I could either scan the 50 kHz
available to me on 80 meters for a couple of
days or pick up the telephone. As a teenager
with limited financial resources (my father has
always been a wise man), I searched for
another avenue, During the past few weeks,
I had been quite an active member of the
Kentucky Novice Training Net (KINTN). The
net always had a station checking in from
Louisville. Wheels began to turn, { was going
to send my first radiogram! .

To make a long story short, the radiogram
was sent to another Novice in Louisville, and
my friend was on the air within 15 minutes!
1 was happy, my friend was happy, my father
was happy and 1 still had enough money to
go to the high-school sock hop on Friday
night!

My first attempt al sending a message in-
volved a half hour of research, a pencil and
paper, and nerves of steel! After I sent the
tessage, | felt a sense of accomplishment and
pride. Section nets were, and siill are, fun!

Times have changed since that cold, winter
evening in 1970. Sock-hop chaperones ne
longer walk among the gravity-defying,
gyrating youngsters, checking to see that
shoes don’t seratch the gymnasium’s polished
floor, The National Traffic System (NTS) and
its Section and local nets, however, still pro-
vide a real service to amateurs and the public
in a time-honored tradition.

Try it! You'll like it! This short discussion
of the purpose of Section and local nets sub-
mitted by Roger A. Laroche, N6FOUJ, will
provide you with the essentials. Additional in-
formation on NT'S can be found in the ARRL
Net Directory (available from ARRL HQ
for $1) and the Public Service Communica-
tfions Manual (available in limited quantities
from ARRL HQ, your ARRL Section
Manager [listed on page 8] or your NTS Net
Manager}., Only by checking into a net can
you gain a working knowledge of how NTS
can help you—and how you can help NTS.
Give it a try!

What does my local or Section NTS
net provide?

Local and section traffic nets function as
a clearinghouse for formal, written traffic
coming into or going out of a locality or
ARRI Section, These nets maintain a cadre
of experienced Net Conirol Stations and
traffic handlers who provide a service to their
Section and the public through Haison with
Region Nets and affiliation with the National
Traffic System.

Lacal and Section nets allow a timely ex-
change of formatted messages to, from and
within Sectipns by dedicated amateurs who
perform net control and liaison functions
within each Section.

What do these NTS nets 1 ear on my local
vepeater do?

Because some ARRIL Sections are
geographically large, and also because there

- NTS Principles of Operation

_Thie National Traffic System consists of four different levels of nets that operate in

&n orderly time sequence to eflect a definite flow pattern for traffic from point of origin
-t point of destination. A message flows through the National Traffic System in a

- ariner similar to an airline passenger who starts out in_a small, residential town with
& destination across the continent in another small town. He has to chahge carriers

“amiany tirmes in the process, starting with & local grourid conveyance to a feeder afrline,
1o a transcontinental airline, to another feeder air line, then local transportation to
“‘deliver him to his destination. In a very similar manner, the transcontinental message
~starts with the originating station in a local net, is carried to the Saction net, the region

-.het, the area net, via Transcontinental Cor

-down the line to delivery.

ps {TCC) to a distant area net, then back

.- Of course the massage, like the passenger, can “get on'” or “get off”* at any point if
“that’s.its origin or destination. Thus, a message fram, say, New York to Detroit would
“-never get o TCC, but would '‘get off” at area lével. A message from San Fransisco to
=Los Angeles would not go beyond region level, and one from San Antonio.to. Houston

“would remaln inside the Section net.

may be no hams in a particular small town
(Livia, Kentucky, for example, which has a
population of 50, if you count those stopping
to ask directions), it is sometimes difficult to
provide coverage to every city and town at the
Section level. Thus, the local net can provide
the necessary coverage and liaison to the
Section net. Usually, the local net operates on
a VHF repeater and has the grassroots
coverage provided by Technician class
amateurs and those who enjoy operating on
VHF.

The number of local NTS nets in the
Section and cycles of operation are usually
determined by geography and population
density. Requirements for local nets ave left
to the discretion of the Section Traffic
Manager,

So, what do these Section nets do that
local nets can’t?

The Section net is an ARRL Section’s
traffic connection to the world. Within the
National Traffic System, Section nets provide
liaison between local and the region nets. In
some sections, where the geographical area
permits, local nets may not be required. For
example, when a Section has a repeater
strategically located to provide coverage of
all populated areas in the Section, the net can
operate on the repeater, fulfilling the Section’s
needs. Consequently, there would be no need
for a local net. Section nets also provide
operators with training and experience
necessary for participation in upper echelon
nets of NTS.

Okay, I'll check into a met. What sheuld
T know before I take the plunge?

Here are a few pointers. In order to pro-
vide orderly flow of traffic from one station
to another, the net must be disciplined. Net
Control Stations and Net Liaison Stations
play important roles in a disciplined opera-
tion. To maintain organization of net activity
and provide direction for net participants, net
management becomes a necessity, The
National Traffic System has established
guidelines for net organization as well as net
operation. (They are found in the ARRL

Public Service Communications Manual.),
Net organization, whether at the local or
Section level, is headed by a Net Manager,
who oversees general net operation. This in-
cludes establishing time of operation on a
daily, weekly or biweekly basis (depending on
the amount of traffic handled by the net),
assigning Net Control and Liaison Stations,
while maintaining net discipline. The Net
Control Station conducts the net and
coordinates the exchange of traffic in an
orderly and expedient manner. He/she ac-
knowledges all stations checking into the net
and excuses stations not needed to handle
traffic. The Liaison Stations provide the out-
tet for traffic going out of or coming into the
section or local area. These stations bring in
traffic and take it out to Section or Region
nets. Liaison Stations are the life blood of the
traffic net in that they provide access to the
outside world. Other stations participating in
the net provide the function of taking traffic
to its final destination, the recipient or
bringing replies and other messages to the net
for relay. This is probably the most important
function of traffic handling in that it
promotes goodwill for Amateur Radio and
provides a public setvice to the community.

Checking into a net was easy. The manager
of the net even said hello and asked me to
check in more often. What does this
“‘manager’’ do?

Quite a bit! The NTS local Net Manager
(NM) is appointed by the Section Tratfic
Manager or the Section Manager, and, as with
all ARRL Leadership Official appointments,
must be an ARRL member. The NM’s
responsibilities are to maintain a traffic-net
operation according to the guidelines sef forth
by the ARRL and the National Traffic
System. The Net Manager develops and
implements the net operating criteria and
formats for use by the Net Control Stations.
He maintains a record of net traffic and
check-ins and reports net activity to the
Section Traffic Manager on a monthly basis.
If the Net Manager 5o desires, he may un-
officially appoint a net recorder to perform
these duties, However, the Net Manager is still
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fully responsible for the activities and con-
duct of the net.

Other Net Manager responsibilities include
issuing net certificates and endorsements to
participants in good standing, and welcoming
new stations into the net. He also exchanges
information with the Section Manager,
Section Tratfic Manager and the Section and
Region nets and maintains a current net
roster. [n order to effectively discharge these
responsibilities, the NM may perform net
control duties, check into the net regulariy,
and provide an example of good traffic
handling and operating procedure.

In short, an NTS Net Manager has made
4 commitment.

A good Net Manager will set up his/her or-
ganization with a dedicated staff so the
manager won't have to be there each and
every time the net is in session. The Net
Control Stations, Liaison Stations and net
members should be able to conduct the net
efficiently when the manager is not there.

Who is this Net Control Station?

This person is recruited and appointed by
the Net Manager to conduct the traffic net
on a2 regular basis. The Net Control (NCS)
directs the net. The first and foremost
responsibility of an NCS is to dispense traffic
in an expedient manoer.

The following are the obligations of a Net
Control Station in the ¢onduct of a net.

The Net Control Station:

* is the absolute authority while the net is
in session.

* Will immediately excuse any station
offering unsolicited comments regarding the
way the net is conducted.

» Excuses gtations not needed to handle
traffic after reasonable time has elapsed since
checking in.

* Excuses stations handling traffic as soon
as they are no longer needed.

* Welcomes new stations to the net and
invites them to discuss net operations and
traffic handling after the net is closed.

* May accept information pertinent to net
aperations or of general interest to the group.
However, these must be brief, and discussions
deferred until after the net is closed.

o Informs the Net Manager of any
problems with net conduct so that solutions
and improvements can be made in a timely
manner.

¢ Prepares a net report and submits it to
the Net Manager ot designated representative
as quickly as possible.

® May request another Net Control Station
to conduct the net for him. However, once
the net has started he does not relinguish net
control except in an emergency.

* Always starts the net on time.

The Net Control Station keeps a record of
stations bringing traffic to the net and Liaison
Stations taking traffic out of and into the net.
Also, a record of all stations checking in is
maintained on the particular session for which
the NCS is responsible. These records are then
submitted to the NM or net recorder as
quickly as possible, These reports should be
compiled and the totals submitted to the
Section Traffic Manager at the end of each
month.

What do these 1laison Stations do?

Liaison Stations keep the traffic coming
into and going out of nets from the outside
world. biaison Stations volunteer their
services to the net and are usually appointed
by the Section Manager as (fficial Relay
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Stations. Some double up as Net Control
Stations on Local, Section and Region nets.
Other Liaison Stations include those
representing MARS, ARES and independent
nets.

With the advent of packet and digipeaters
in aimost all of our highly populated ARRL
Sections, this mode of message relay has
gained considerable and justifiable attention
recently., Digipeaters having store and for-
ward capability have proven quite effective
and efficient in moving traffic into and out
of ARRL Sections. Liaison Stations with
packet capability have repeatedly demon-
strated the proficiency and error-free
capability of this mode of message handling
at several hundred words-per-minute.
Although CW and voice are still time-honored
modes of message handling, packet radio
shows great promise for the not-too-distant
future.

Therefore, anvone aspiring to become a
Liaison Station should practice handling
imessages in all available modes 5o as not to
be handicapped by an in-depth knowledge of
simply one of the many modes available to
our Service under routine Or emergency
conditions.

1 don’t have a title. 1 just check into the net.
Where do | fit in?

You are an essential spoke in the biggest
wheel of NTS. Nets could not function
without stations to deliver messages. Message
delivery is an extremely important function
of the net, and net participants are the heart
of its operation.

The traffic net is probably the oaly net in
a locality where amateurs can learn and
practice proper written traffic handling
procedures. The Mational Traffic System
procedures are recognized nationwide. The
ARRL radiogram format is also recognized
by ARRL-affiliated ARES nets, MARS and
most independent nets,

The net is meeting in a few minutes, and
I'm tuned up on their frequency. Do you have
any last-minute words of advice?

’m glad you asked that question! Every net
has established standards which maintain net
discipline. So when you check into a net, you
should be aware of these standards, keeping
in mind that the net’s purpose is to handle
traffic. The standards are:

® Check into the net on time.

» List your traffic correctly.

¢ Never transmit without the NCS8’s per-
mission except in an emergency.

« Call the NCS only if you must. [f you
need t0 be excused, don’t give the reason, just
ask to be excused.

* Never, never “jump in’” and call the NCS
to advise him that another station has traffic.
Ask to be recopnized by the NCS first.

* Don’t leave the net unless excused.

* If you are questioned by the NCS, make
your reply as brief as possible. Yes or no is
usually satisfactory.

* Dhscussions and questions about net
operation and how traffic is handled are not
condoned while the net is in session, These
discussions are conducted after the net is
closed.

* Do not correct the NCS while he is con-
ducting the net. It is discourteous, confuses
everyone and delays traffic activity.

» BExercise courtesy and obey the NCS’s
instructions when participating on a traffic
net.

Finally, Net Control Stations have com-

plete authority over net operations.
Participating stations need to observe the
discipline required by the NCS 50 that traffic
can be dispensed as efficiently and quickly as
practical. Stations who regularly participate
in a traffic net are often asked to help when
messages must be sent to distant locales when
an emergency is declared. The reason is
obvious. The ARRL Emergency Coordinator
can rely on these stations to handle the emer-
gency traffic as required efficiently, without
question as to how or why, because these
operators are disciplined, knowledgeable of
NTS procedures, can choose the most
effictent mode of communication available
and have past experience in handling
messages.

Stations participating in a NTS-affiliated
net are a valuable asset to their communities.
Not only do they regularly provide a public
service, but they are ready and able to per-
form in emergency drills and provide effective
communications for their neighbors and
friends when emergencies oceur.

The National Traffic System needs more
volunteers. If vou’re interested, contact the
ARRL Leadership Offictal in your area or do
as | did more than 16 years apo—<lose your
eyes and jump in with both feet! ¥ou’ll land
on solid ground, and the Net Manager or Net
Control Station will be waiting to say hello
aind thank vou for checking in. These Net
Managers and Net Control Stations have
made a commitment to help vou and the
public. Give 'e¢m a chance!l—Robert A.
Larouche, N6FOU, and Michael R. Riley,
KXIB, Public Service Manager, ARRL

SPOTLIGHTS ON SERVICE

Simplated Emergency in Mexico

A surprise simulated emergency test in Mexico
last August sparked the interest of many radio
amateurs in and around Mexico and beyond,
and laid groundwork for future exercises. The
test was a Field Day-type activity and was
organized by the Mexicali, Baja California,
Mexico Radio Club. The operation was con-
ducted on the weekend of August 16 from
La Rumorosa, a high vantage point west of
Mexicali.

Two Amateur Radio stations, powered by a
gasoline-driven generator, were 5et up to.make
contacts and acquaint Fellow radio amateurs with
the simulated emergency test, Both S8B and CW
were used. Many stations in Mexico were very
interested in conducting the same type of
exercise and on-the-air e¢xplanations were in
order.

More than 13 club members pariicipated in the
event, and they were very enthusiastic, Notes
were made regarding the facks and needs of the
overall operation so that the next one would run
smoother. Suggestions wera also received and
welcomed from the Imperial Valley Amateur
Radio Association in California.

The weekend was highlighted by a visit from
the Regional Technical Secretary for Civil
Emergency Services, Dr Arturo Guerra-tlores.
He was delighted with the group’s determination
and courage to do something never done before
in Mexico and promised support in emergency
preparedness. The club plans to repeat the
simmlated emergency test again, Congratulations
to the club for their effort and concern for the
well-being of others in case of an emergency.
—Tony Franc, NR7Q/XE2CM



Field Organization Reports
November 1986

ARRL Section Emergency

Coordinator Reporis

Thirty-three SEG reports were received, denating a
total ARES membership of 16,204. Section reporting
ware: AB, AR, EMA, |A, K8, MDC, ME, MI, MN, MG,
NE, NFL, NH, NLI, NNJ, Nv, OH, ONT, OR, PAC,
SCV, 8D, DG, BFL, SK, VA, VT, WI, WA, WMA,
WNY, WPA, WV,

Transcontinental Corps

Tcc

Successfu! % Suc- Function Total
Area Functions  cessful Traftic Traffic
Cycle Two
TOGC Eastern 111 0.9 658 1351
TCC Central 41 0.0 a37 750
TCC Pacific 105 878 452 841
Summary 297 894 1487 2942
Cycle Four
TCC Eastern* 282 925 810 1679
TGC Central 72 [t E)] 311 646
TCC Pacific 113 94.2 Bi0 1200,
Summary 407 92.2 1731 3625

*TCC Eastorn aporates hoth cycies 3 and 4.
TCC Cerlificates issued: WA4JDH

TCC Roster

KATAE N1BHH NICE NIDMU N1EFW KIEIC K1EIR
WAIFCD KIGRP WSO KN1K KATMKJ WINIM KT10
WAQYY KAIT KW1U WHZEAG WA2FJJ W2FR WAGKZ
NN2H KB2HM N2IC W2LWE KU2N W2R(0 KA2UED N2XJ
N3COY NIDPF KKIF WB3GZ W3PQ KQ3T KB3UD AAJAT
NEBE WALCCK WACKS NAEXQ WDAFTK N4GH] WB4HML
WALIDH WAJL WALITE N4KB WNAKKN WBAPNY WB4UHC
WAUQ K4ZK NSAMK N5BT WECTZ NSDFO K5GM AEsI
W5JOV AJSK WSKLY KDEKQ KSOAF KDSRE KASSPT ND&T
NETC WSTFE K5TEL. WSTNT WEVMP KBSW NQSW KVEX
WBSYDD WEBEOT KUSD WBINH KBLL KEUYK WeVZT WFB0
KATCBT W7EP KETFE W7GHT NN7H W7LYA KATMUL
KF7R W7TGU W7VSE WDBLDY WIPMJ WBQHB AFBv
NBXX WBEYDZ WIEHS WIFC WoJlUd KASRN WBYIUYL
ADBA KCED KJBG KPDJ KABEPY K@EZ WaHI N2iA WAROYI
KSAU VESAWE VE3FAS VEBCHK

National Traffic System

Y% 9 Rep
Net Sess T Avg Rafe Rep to Area
Cycle Two
Area Nets
EAN 30 1129 360 798 DA77
CAN 30 619 2060 526 100.0
PAN" 57 651 968 485 944
Reglon Nets
1AN 60 480 11,33 476 97.0 100.0
28N 62 202 560 386 2.7 100.0
3AN 30 233 780 470 940 986
4AN 60 78 1180 425 838 1000
RNS 503 687 1145 507 890 100.0
RN6 56 246 439 20 005 982
BN7 60 484 810 462 917 100
8RN 56 BT 637 217 #10 9586
9AN 60 a4 500 . .337 910 100.0
ECN 86.6
TEN 4] 608 1010 398 80.9 100.0
TWN BQ 4 02 450 7131000
ARN 30 49 163 067 1000
TCC

TCC Eastern 111 1451
1CC Centraf 81 750
TCC Pacific  10% &4

Cycle Three

Area Net

EAN 30 | 12T B2 9B
Region Net

1RN 30 121 403 370 670 833
28N 28 840 356 B25 900

38N 22 22 1.00 .14 821 Bi1g

4RAN 86,6
B8RN 90.0
EGN

Cycle Four

Area Nets

EAN 30 1209 40230 994 919

CAN

PAN 30 B33 227 2 983
Region Nets

1RN 100.0
28N 57 206 360 271 789 800
38N 54 149 276 280 955 968
48N an 578 963 380 100.0 1000
RN5 ] 658 1087 627 B0

RN6 80 346 590 581 9ro 983
RNT 60 44 573 569 828 987
3HN 49 270 551 308 720 1000
9BN B0 441 740 470 896

TEN [=4] 364 610 490 770

ECH 54 130 220 278 735 1000
TWN 53 366 B30 415 913 1000
TCC

TCG Eastern 222 1679

TCC Central 72 546

TGO Pacilic 113 1200

“PAN oporates both cycles one and two,
TCC functions not counted as net sessions.

ARRL Section Vraffic Mar%gars 19 rﬁn%AL. AR, AZ, CT, DE,
EB, ENY, GA, 1A, IL, IN, KS, KY, MDC, MI, MN, NC, NH, NLL,
NTX, OH, OK, ON, OR, ORG, RI, SB, 5C, DG, SF, SFL, 34V,
stb\ajJ. STX, 8Y, TN, UT, VA, VT, WA, WIN, WMA, WNY, WPA,

Public Service Honor Roll

This listing i$ available to amateurs whosa public-zevice par-
formance during the month indicated qualifies for 60 or more
total points in the following nine categorles (as reporiad to their
SM. Pleasa nate mmaximum paints far each cetegory: (1) Check-
Ing Into CW nets, 1 point each, max 30; (2} Checking inlo
phone/RTTY nets, 1 point each, max 30; {3) NCS CW nets, 3
points each, max 12; (4) NCS phone/BTTY nets, 3 points sach,
max 12 gS) Parforming assigned NTS liaison, 3 points each,
max 12; (6) Dalivaring a formal messaga to a third party, 1 point
each, na max; {7) Handling an emergency message. 5 points
gach, no max; {8} Serving as Emergency Coordinator o nat
manager for the entire manth, 5 points max; (9) Participatin

in & public-sarvics evant, 5 ponts, no max, This listing is avail-
dhle 1o Novices and Technicians wha achieve a fotal of 40 or
more points. Stations that qualify fer the Public Service Honor
Rall 12 consacutive manths, or 18 months aut of a 24-month
period, will be awarded a special PSHR certificata from HCL

353 woaLDY WIFA WALEIC
HC9C) 109 KATGWE NICOY
142 KASTIK NW7H Nooa
KAJDLY 108 NG1A WEANK
jea Wrg0 ﬁ'irsx K?(BF
KADEPY o7 WaPIy NIAZW
136 N9BDL WOaKno WaDM
N4GHI WALIDH 97 WB1CEP
129 108 KBGE 87
KASFFO NIEMD WeOYH VEZEDO
128 N o8 WIRAWG
WixaH ;‘\}5%‘.?( NDEIA 85
CTZ

127 KEYA % W3
N4EXQ 105 KB4LS WBYOM
124 WDSGKH WOHB! W7LG
WB2VUK KALECH WETHIH Klavv
123 AAGMP KAION
KCavK AAJAT {",VEB?-UVB
121 KWL NIEGF yEax
WAZFJJ Kaugy ETBBSSFX BACCK
KEMXQ 104 o NIEQM
120 ol N Kad
ozt WDAKEW  ND2S KDawI
WBIKT NZABA a4
119 102 NEFOO KN7U
W7VSE NSAMK WBAWOL  WBSEPA
wezowo 22V woaikwe  WDIGBUF
VE4AJE A o o
115 WA1IFCD K2V Al &
WEZIDS WICBE o oREA
WB?’IEIM(OW WEFPA VE3GT WABVIL

1 wazertn WG
114 KBUYK WIEHS KASSPT
NNZH KQaT weelgw  [JRh
WaYCY KAZK 9
113 WB4HRR VE30RN KaRXK
WALQXT K4JHF AJSK WeERC
KE4WT WBasIW WASZUD KABARP
112 N4KSO NZFXJ NEAWH
VE4LB NGEFD ap WB4ZTR
WH2EAG KEYA WYLBK 81
KDRCL. 100 NEMCY AALHT
KDHME NEZW KB1AF NAPL
111 N3DPF NSEVC WAZTFC
WaMTA  WAPFK NECVF
110 KBaz N1GPX
WBsDOB 99 VE3DI 80
KT1Q KAZUBD WASRUE ACST

N2DXP Kesl WAHON
KACNP W3YVQ N4JRE KATLMRA
WBESYA KA4GUS WBSYDZ Zi
N1BGW WAALLE AAAGL. WASMNRA
WATIVY KA4TLC WAFMZ KGEUZ
WDSBZQ 66 KAGFSM
KESLT N7BGW WITN KA4BZA
WB4WI NKaB WEEQBZ &0
8 WDBOXT  NeGGC N1AKS
K 72 VE3GSQ
KM WBSFGU KATMDM KAEZ|
K4EV WONXE K4BAI
WASWIZ NBAEH NJSR AEIT
WEYMP El N1DHT NR8C
WOBKBW  NSFWA
7 HOERM
KU KASTNT
Ngar n KB2ATJ KOBXL
VESWM KuzN NODZA,
KEJDI ND&N gﬁﬁ, oK a5
WeNJR WABICA Ao WaatxsT
WALEYU 54
s KATKTH KAZBCE KAHPOIT
KASBY WDBRHY  KP4DJ N4MMMT
WAGVLG 9 &4 53
WDaDZL VEZFMQ WH2ZNLU WBRGPMT
KBSUL WEINH KATMUL 4
NT4S KAgRl WGKLY KAZCQXIT
75 wagunx - WEPRKY el
NDOLS VESCYR Walls
N4l WASME RAZN 47
KI4BE KF4FG 63 WABDYSIT
WATTBY WALRNP waQubD 48
) KABKHS KEUXO %ﬁv%m -
58 WGSS M
ROPNY Vo WASDHE 4y
KAODQ KC2TF RAGVE KAGHJK/T
NTGG NTBEG D KASTNDHT
KBSADE NN4t 62 42
NBAHA ird WarRt KAgCTWT
KASCPS WASYLO WBIPFZ WBSVULT
WEBMVE KA4YHS VEIPQ
by NIEDD KDMNH
KL KB4JPN

Brass Pounders League

The BPL is open to alt amateurs in the United States, Canada
and US possessions who repart to their $M a message total
of 800 or a sum of originations and delivary points of 100 or
irare for any calendar month. AY messages must be handled
an amateur frequancies within 48 hours of racsipt in ihe
standard AFRL form.

Call Org  RAevd  Sent  Divd  Tolal
W3CUL 643 1064 1115 93 2915
NeBQP 34 1208 47 794 2084
WEBaYPY a 08 59 410 1177
WALIDH 1 520 569 & 1086
W3VR 339 310 374 <+ 1067
KABTXX a0 476 224 62 652
0 294 0 87 B899
WABHZ ] 516 26 34t 882
KATMUL 1 363 a3 9 7
WaJUJ L+ 370 asr 3 740
N4GHI 5 301 303 5 714
NAFL 16 238 3 M4
N4EXQ 17 320 245 €3 845
KT10 4 35 289 9 &
KBUYK A7 2B 270 12 817
KWl o — — 608
56 237 269 3 801
KK3F 0 290 10 800
NICPX 9 254 1§ 5 594
WTVBE @ 287 253 14 593
WFBO 2 20 258 7 687
WALGKT &7 187 262 12 528
WD4HO 254 3 254 B 524
WX4H 3 261 255 3 522
WYAMM b 20 M3 16 B4
KADKM 173 4 234 25 508
BPL for 100 ar more originations plus defiveries:
NINH 216
WeBMA 208
WDBBSZ i22
WB2IDS w07
Independent Nets
Chock-
Nat Name Sess Tle  Ins
Amateur Radio Ta[elgraph Socigty 46 678 230
Cantral Gulf Coast Hurricans Net 30 195 240
Clearing House Net 30 402
Early Bird Net 30 76 e
Empire Slow Speed Net 30 100 Ims
Golden Bear Amateur Badio Net 30 135 1903
Hit and Baunce Nat 22 199 508
IMRA 25951 irds
Mission Trail Net 30 88 76
Mew England Movice Net 30 3 62
NYSPT&I 30 B1
Southwest Trafic Net 30 198 1804
West Coast Slow Speed Net 30 1 474
20I8SBN s 87 o7
75 Meter [nterstate SB Net 30 407 1299
7250 Traffic Net 43 B9 2%-%_6_
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Results, 1st IARU HF World
Championship

By Robert J. Halprin, K1XA

Deputy Manager, ARRL
Membership Communications Services

hile Ted Turner’s Goodwill
W Games—an off-year Qlympics,

perhaps—were going full throttle
last swnmer, Amateuwr Radio had its own
version of 2 world-class track meet—the first
running of the IARU HF World Champion-
ship.

The HF World Championship is a
slimmed-down version of the IARU Radio-
sport Championship, which had been an
annual July event for the past nine years (itself
having its genesis in the 1976 Bicentennial
Celebration). The International Amateur
Radio Union (IARU), which is the Amateur
Radio equivalent of the United Nations, took
some steps to streamline the event and
increase the international flavor in 1986, first
by the new name (which by definition no
longer credits VHF activity), second by
adjusting the contest period to 24 hours, and
third, by providing & bonus-multiplier system
for working IARU member-society HQ
stations. These enhancements secmed to have
worked, since activity and enthusiasm {and
log entries—1397 this year vs 1297 last vear!)
increased significantly. Even with the
abridged operating-manhours, scores were
quite respectable, indeed. We don’t know for
sure how the Goodwill Games did, but we
know that the FARU HF World Champion-
ship was a resounding success. Radiosporting,

and

IARU Headquarters Stations

YE1HQ (Y21YK,Y23EK, Y24UK, Y425 LK.MK,
HK,op r& 2,167,488-4496-159
YO (YO3s AC,CD,FUIW, QK YOds
ABV.ATW,BEX, BQV FM.HW,PX.UC.XF,
YOBs AHL.BAM.YOQAGM,oprs)
1,767, 568-4186-166
OH7C (OHTs KAMA,RS,UE, VH ){l YF opr! 3 131

W1AW (AK4L AKTM, KIKL, KMGV KA2MXO

KBINM KHELP KJ4KB KUTG,N1CIX, NTIAL NJ2L,
W10D WB1CRI.g rs) 1,198, 50-2651-166
HGEN (HAﬁs ND,

F,NN,NQ, NY,ON,0Q,PF, CpEs)
1,108,200-2326-150
TIORC (T12s CCC.IY KDEC, LCF! TI4BGA,aprs)
748,235-1899-105
VP2MU {K2s MFY,0VS KDESX.,WZJGFI Oprs)
526,419-1591- &1
HS@A (HS1s ALV AMH,AOL.BG, BKA,oprs}
360,542-1041- 91
JASRL (JABAQF JF3AXZ.JG3s RPL,VOD.Ji3s OYM,
XNQ,XOK, JFlSFFlF,Oé)rs] 301,052-1852- 73
(B3RS (G3s JKS,RTE,UJV,ZAY, Gés DX,JKS,
PUR,WHKJ,WLG W5L, WM, G0s AMG, EAC.

EGW,oprs) 197,145~ 962- 65
SPEPZK 122.130- 886- 59
4U1ITY E};:ts BWE GIR,oprs) 120,175 872 55
ADpP ED 1KT,DV1PX.0prsh . 105.420- 510- 42
HIBORCD (HIBs DDG,[Copre) 27,408 W6 24
9J2RSZ &)JZBO,opr) 12,064 264 32
EIRRTS (EI2CL,0pr 4,602~ 69 28

Billy Lunt, KR1R

Assistant Contest Manager,

ARRL

The crew of OHQMDIOJEJ racked up over 1100 QSOS dunng the 1986 IARU HF World

Ch:n&gllar&shap From left to right: OH2BAZ, K8MFO, OHORJ, OHONA, OH2BH, WEEUF
an

Top W/VE Scores

Mixed

Caff Score
K3NA 534,016
K9ZO 434,304
WESJKI 381,548
AAANG 329,564
AA4S 271,327
ACBY 222327
KZ5D 192,894
KUBJ 148,960
N4BP 148,816
WZAF/9 137,122

Top World Scores

Mixed
Call Score
OHEAM (OHBUM.opn)
FIB5IM 11098,377
UABQAIS  1.087.419
EKGAD (UAZCIU, apr)
011,381
UAIDZ 966,10
RL7GA 870,772
UASYX 25,285
REEFE 814,500
102Uy 87
CSC 847'010

CwW
Call Score
Nzlcm 500,426
536,263
K4VXM (KMOP,0pr)
487,620
N6TR 470,184
WsXZ 458,362
AASB 422,940
KZ28 409,584
WaGa £04,495
NEND 306,021
KAIVUT 385,000
cwW
Calf Score
AZsDCG 985,782
RB5GW 45,759
UA9SA 752,840
OHBPF 658,770
UL7CW 623,480
UW3AA 606,080
HABMM 584,784
UARSAL &74,188
UA1ZX 479,180
UB4EL 386,810

Phone
Calf Score
VEING 361,872
N4UH 330
ADDO 198 740
VE1CBF 156,364
KC3EK 128,104
NAMM 118,698
ND1X 97,344
NSECT 95,546
W1GD 77,325
WATVYJ 71.442
Phone
Call Score
RB5MF 796,671
OH1AF (OH1EH,opr)
664,210
ZP5ICY 544 530
UMBMO 443.798
RBESDX 410,595
DLBPC 403,208
FP2ZDD 335,736
RWIUR 314,817
tASYP 311,085
HASNP 299,524

Multioperator

Call Score
KM3T 807,396
NR5M 752,400
N4WW 703,080
WBBJBM 544,096
WBLT 440,610
NBCXX 386,204
K9SD 276,695
WA3SP 244,866
KTEX 215,634
WaIMZ 179,962
Multioperator

Call Score
4J4F 2,551,379
RLBPYL 2,186,688
UZ2FWA 2,159,820
LZ2KTS 2,046,240
1JB3IWA 1,606,143
LZBAXY 4,577,896
LZ9AYA 1,394,640
LLsL 1,342,009
HGEA 1,285,550
JZ6LWZ 1,168,185
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by any name, is an avid, worldwide pursuit,

DX entries numbered 1150 {plus a host of
checklogs): Of those, 475 were CW only, 263
were phone only, 212 were mixed mode and
an even 200 were multioperator, single
transmitter. For W/VEs, 104 were CW only,
72 were phone only, 53 were mixed mode and
18 were multioperator, single transmitter, for
an overall total of 247,

Although the name of the contest has
changed, one feature has remained constant:
the continued and total domination by
LUSDQ (this year operating under the nom
de plume of AZBDQ) of the single-op
category. Operating code only, Jorge has
reigned supreme for each of the 10 years in
the July event.

The number-one world phone-only entry
was that of RBSMF, followed by OHIAF
{OHIEH op), ZPSICY and others. OHgAM
(operated by OH6UM) took the top spot in
the world mixed-mode catepory, followed
closely by RBSIM, UAGQA/6 and EK9AD

One of the skyhooks used at OHOMD/OJg
was |ocated on the “DXCC Shelf.” This
shot was taken just minutes before the
tower and beam were washed into the sea.

(UASCIU, op), all of whom reached the
megapoint range! The multioperator, single
transmitter winner was 4J45, leading the way
with 2.5M points. In hat pursuit were
RLEPYL (2.18M), UZIFWA {2.15M} and
LZZKTS (2M), who was last year’s winner in
this category.

In the special IARU HQ station class, there
were 16 entries, with five of them breaking
the 1-megapoint barrier. Congratulations in
barticular to the GDR station, Y61 HQ, whose
2.IM score was alone at the top of the
pyramid, followed by YQ@A, OHYC, W1AW
and HG6N, all with fine scores. It was great
having so many of the society stations on the
air, particularly on rejatively short notice.
Undoubtedly, more will participate in the
1987 event.

For W/VE single-ops, CW-only seemed to
be the way to po. .44 of the top-ten CW-only
finishers had higher scores than the nurmber
one phone-only com petitor, and were higher
than all but two of the mixed-mode entrants.
N2IC/8 prevailed in the CW -only category by
a margin of approximately 10 muliipliers over
the second-place finisher (A word to the wise:
Don’t forget to hunt down those crucial
multipliers!), while VEING and K3NA,
respectively, mastered the phone and mixed
categories. The multioperator prize was
claimed by KM3T, who managed to outlast
NRSM by about 50k points.

At feast on this side of the Atlantic, the HF
Championship was essentially a two-band
contest-—20 meters during the day and 40 at
night. Conditions on those two bands were
excellent. Contacts made on the other bands
were limited, sort of like going through the
motions, which s totally understandable
based on the time of year and the lackluster
conditions at this point in the sunspot cycle.
[t does help, therefore, to have some kind of
enhanced antenna system for 40 meters.
Armed with a 2-element 40, it was possible
to manage in the neighborhood of 400 CW
contacts from the East Coast into Europe
between 0000 and 0400Z. Without a 40-meter
twirly, it’s like being in a different contest.
It’s still a fun contest, nevertheless, but
requires an adjustment in strategy,

Also, It was a bit disconcerting when the
curtain came down at 1200 UTC Sunday,
when band conditions and one’s adrenalin
flow were at their peak. However, the revised
rules represent a corapromise that benefits the
entire international community, Overall, the
IARU negotiators did a most commendable
job in defining the parameters of this excellent
opetating event. International communication

HBSCEA managed 910 QSOs and just
under 100 mults for fop honars in

Switzerland. Fri plans to be very active in
the 1987 event.

NE4L wr.;l“s fhe top CW-only scarer from
Alabama.

Eoes to the heart of what Amateur Radio and
the IARU HF World Championship are all
about.

Don’t miss the 1987 event; jt promises to
offer even better conditions and increased
activity, The TARU HF World Chawpionship
is scheduled for July [1-12. Be there!

FEEDBACK

Please refer to February 1986 OST, p 86, for
the following correction. In the Southern
Florida Section, Section leader was
WE4BBH.

Scores

Scores are listed by ITU zone and then by country within that zone. The
sign used, the total score, the number of valid contacts, the number of multi
operator, mixed mode; B—single operator, CW only; C—single operator,

line score {example—KL7Y 625,878-1460-109-A) indicates the call
pliers and the entry class. The entry class letters indicate: A—single
phone only; D—multioperator, single transmitter,

ZONE 2 VEAlY 0878 527 2.8 Los Angeles Santa Barbara
Alask VEIARY 4% 321- 360 KsgID BB 187 234 WABFGY 98,403 475 59.A
a WE0K 9925 @7 250 NEMA 58,212 291. 49
KL7PK 10,975 191. 25-R ZONE 5 WsCN 2830 R 150 KABVEW 45§ a0
WEVPZ (AJBF KB IE KH,KAGZFI,
Alberta Greeniand KC7E Nes AXG,JSX W GHL, Santa Clara Valley
VEEDZ 71,285~ 200 B7-A OX380 9,880 80 26.C CN,GC,WBGGPO, WDBEZQ, ACEY 202271015 BA
WNBGND,0pre) NENF 120420 SB7. BRA
ZONE 4 ZONE 6 35,796 279- 340 NBUW BT B3 11.A
ZONE 1 Quebec we Wost 47,647 262- 538
vEXL 2882 60 14C Orange
Alaska . East Bay NXEM 7291 109 24 San Diago
KLTY 625,878 1480-109-A Ontario WEEG 11,180 112 304 NMst 15,776 128 32.C NsND 358,021. 1025-101.8
WLTE BB W27 748 VEIXN 102,764 431. B-A KBCSL 7967 B3 #.-B KABALF (+WeMI) WEKUT (N:6W,0pn)
KLMJR 106,260 424 €dp VEIKP 118,456 B0 578 HIGEZ 26,208 204- 309.C 186 11. 8D 83,837 917 9B
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WEUQF 103,380- 489 60-B

AAGM 3,435 217 456
AAGEE 10,175 119 368
KENA 0,426  B6- 7B
San Francisce
B 148,460 53¢ 76-A
INBBSRM 3781 61 19A
K&LRN 52,736 257- 659
WALURBIE 14,196- 137 28-B
San Joaquin Valley
wEsl 5,318 108 37
KDBFW { +KISBN)

BZ2.040- 456 560
Sacramento Valley
KyaH 59,468 236 9
KESG 18,928 159 324F
w7
Arzona
NN7& B3I G- 1B
Montana
K&7T S4TIZ A0 36-A
WIKZK 5842 336 S7-8
kwrl 2716 6B 146
Nevada
WBTVWH A &S 198G
Oregon
NHETH 470,184 1105- 104-8
BT 23173 9i- B8
K7RBY 20,416- 194 328
KSTP LEG T4 2B
KAIFEF 34591 59 #B
Utah
WATVY 11,442 33 B4
Washington
BTG 1674 208 4B-A
WATEGA 154,702 605 678
W7aN 1178 w0 #FB
WRFCLU SEAM- 20R 380
HIDKD S50 101 0
KETC { + WBTOJV)

7092 S0 A30
w5
Arkansas
WSEL 2,808 61 148
NSECT ¥8,886 B0 440
l.ouislana
KD 192,894, GB2- VB-A
NJBZ/S 8328 115 HA
WEXZ 458,352 1120-108-8
Mississippi
WASOYU 0,504 415 BLA
New Maxico
NsOVY 71,060 453 554
AAsE 428 940-1116-105-8
Kialss 46,289 298 41-B
WESX 3 & 3B
NSHH 0,788 304 48-C

KTEX [+ AGSS,NSEFAWEKH.

WAGOTU) 215634 243 83D
Nottherh Texas

KSMA 40,085 286 4B-A
WMSK 46,090 315 ARA
KaNW 268,256 BEQ- A6-B
KAGW 220,884~ 768- 79-B
WHPLN 48,1200 900 40-C
NISM 27,4000 155 40-C
K2ETUS S8 40 200
Qiktahoma

NW5H 44,0420 44 340
KFSDA 33,515 239 450
Southern Texas

M5IVF V3461 525 4AT-A
WEPWG 4914 427 3
NZsV PEGE P50 36-A
N5JJ 1865 151 19-A
WENF G620 100- 208
WNAKKN 1625 3% 154

NRSM [+ K2THNO, KESIV, KIGEL,NSDU,
HMSM,NTSD)
T§2,800- {B31-120-D

Wyoming

K7MM 16,1920 100 26-A

KE7M A B 6O

wae

Colorado

WilZv 5438 67 29-A

NzCe GALA2E 1468 107-B

ACES 154,301 €85 6B

NOFFZ 1852 100~ 268

ADBO 198,740 813 76-C

WORW. 1343 25 170

HaINZ 840- 34 102

WUBHH [+ NBEKK WAMAAL)
139,84 674 54D

lows

KEGY 26,280 TH2e 369

ViZPPF =T DS

76 05T

Kansas
KaVGE 28,110- 200- 47-A
KERU 2,596 79- 28-C
Minnesota
NKRL w0618 263 436
WARHFI 10472 113 28-G
Missouri
KAV (KM3P,0pT)

487,620- 1489-105-8
WaKKE #,198- 303 -G

WANTU 4,845 103 17.C
KELIR (RARDCE KBIKK opre)
BB1S 6. 21D

Nebraska

AKBG 5,194 275 34A
KEEW 2,088 224~ 310
WEESTV 3040- 116 108
ZONE 8

wi

Connacticut

KB1XD 2804 19 124
KIXA 506,265-1998 91-8
KOHYT 190350 685 01-B
W1BWS 161,956 521« 81-B
WH1ADR 16.472- 188- 29-8
WivH 13,080 197 #4-B
N1DKDY 2112 14 12
ND1X 47,344 804 20-C
KAEFI 48,676 274 43C
HALYP 47502 205 S-C
WIKKG 4,460- 113 200
Eastern Massachusetts
K5ZDA 45201 269 S7-A
KivaT 355,000- 1074 £8-9
NATR H2,104- 465. 728
KAIDWX £1,152 307. 568
K1XM 50480 298- 50-8
WHIHN 42.738- 297- 4B
WIDPJ 1908 49 118
WIBET 1595 3% 118
Maine

K1MzZB 60 188 40-A
K18A [+ KBILLKOSV KY K NIAFE,
W100,KASOPR)

93,396- 445 ©7-D
New Hampshire

WaLiP 5,760- 85 18-B
WIEND J98 200 98
Rhade sland
KAIGQW 111,476 458 62.B
K51J 98,700 487 S5B
Western Massachusetts
KA1R 2878 265 3b.A
Bealt] 9044 110- 34-8
w2
Eastern New York
Wenw 35,646 220- 998
New York City-Long Island
W2GKZ 21,844 148 43A
KasX 143,335 572 TG-B
KDZHE 5200 103 1B
KCEHU 62,000 376 40-G
KS2G 2048 114 26
K2RYT 4,440 B2 150
KZKTT 1,395 25 16
Northern New Jersey
Kanl 109,678 530- S3-A
K2BK 43,440 230 AB-A
KZag 400,584- 1006-106-8
WAZASQ 2856 108 228
HWAE 7,872 124 248
WIGD 77,325- 283 75
KIFNW 2276 116 51-C
KC2NF 3666 93 17-C
Southern New Jersey
WZOFB 16,000 185 258
N2FJQ 5,803 4% 110
Western New York
KWaJ 42,354 292- 39
wevz 25,200 208- 38R
WaFul 1,436- 48 23R
w3
Eastern Pannsylvania
W3BGN 10,804 110- 22-A
WIGM 342 147- 868 938
KalPK 144,000 B67- &0-8
KGCGF 120,114 563 548
WIARK S3067. 2. 498
NIDRM 1270 96 148
$aLUE 43549~ 305 374
WAIDMH 13,0868- 108 &G
K3 4693 63 19G
K3ZPG 3,164 &5 14.C
WAISPJ {+Kia DTDWGR.KSIF,
WiILIM,WB3CAC)

244,866- B T4
K3V { + KAZLI,KASS EUW,NJA,PKN,
N3s CIX.CHLWB3s FPW,FPA)

5012 240 5.0

Maryland-District of Columbia
KaNA 534,016 1106-126-A
WaGE 404,495-1079- 91-8
WAHX 49,020 282- 10-8
WASVPL 40,964 300 488
WIFQE 406 12 B
KCIEK 128,104 496 BT-C
WB4FTU 35,560 183 SR-C
KM3T { .+ KCBC et}

807,906- 1689. 122-0
Western Pennsylvaniz
KASHIE 22840- 230- 308
wa
Alabama
NESL 162412 705 768
(Georgla
W4GLS 25,380 235 44-A
KAUEE 4986 81 148
k4SH 24 250- 171 50-C
KAGKY 11,800- 102- 395G
Kentuciy
NaxM 74,000 494 G4B
North Caraolina
AASNC 329,564~ 1083 94-A
AALS 2T1.947- 96T ALA
N4AA 127,906 585 &B-A
N4ZC (WABMAZ,0pr}

285,620~ 988 7B
K4PD 59,450 30% 388
N4UH 3T 330 80T 90-C
KA4AVS BRI 411~ 560
KJ4TI 10,362 126 33C
KBALFO R 227 G
KEAMZ 331 0 B0
WOSBOQ 1080~ 32 10:C
Horthern Fiorlda
WUSE 174,300 738 758
WAWKQ 22,856 311- 2.0
Kyv4AM 1573 2% 130
NWW [ + NXAN KBLUZ/M)

703,060 1654 126-0
Southern Florida

N4BP 148,816- 1108 524
WRATDH 241,546 TH- 89-B
WD4AHZ 55,285 5549 538
NSNE 39,950 383 OB
W4YN 2078 T2 388
WAPZY ALEB3 205 43.C
WKAF 15,805 131~ 45-C
Tennessee
AAIDO 106,865 503~ B7-A
N4ZZ 284,887-1070- 708
NAIR, 49358 422- 7B
NU4B 5378 93 M5B
KAHT 33,793 205- 47-C
VYirginta
KAFPF 16050 131- G0A
WiAD 14,336- 14 32B
NAMM 118,698 420 73-C
WUAG ABNTI. B4 AT
ws
Michigan
NBGOA 10,240 108 H2-A
KaDU §9,072. 466 64-B
KEOV 22,718 363 3R
NACXX (+NEBT)

384,204 1249 910
Ohlo
WaLNO 300,958-1002- 838
WDEALB 208,124 754 74-B
Kvei 196,M0- 725- 836
KOaM 196,480 682 BO-B
KABY 110,088 437- 728
NEBC 46,675 A4~ BS-B
WBAKKI 46,110- 258- 538
NABW 2178 44 140

WEBIBM (KABETKKCEMK KVEM,
KWEN,NBs ATR,DCJ,WDBLE, aprs

544,096-1408-112-0
WBLT {K3IT NZ4KKDEBs KY,NS,
WOBIXE, oprsy

HD,610- 1154- 114-0
WEIMZ {+ NiB.Q,WBEMRLI}

179862 770 90
West Virginia
\WALYTM TROBL- 345 BOA
KESAL 25,830 43 385G
WBVEN £33 95 227G
WREBMX 2072 M- 140
wy
Hllincis
K9ZOQ 434,504 1204-118-A
WEWKI 301, 546- 1215 94-A
MNIAE. 29,850+ 395 O4-A
WEHIDGE 21,522 267 U4-A
HOMMS 19,425 207 25-B
#¥DEWK 3,111- 46 17-C
WYREG 1162 22 1BC

HUSE [+ EBGLKFIF KBFL KASG G,
WEBHBH) #75,595-1075- 95-D

Indizna
Kaus 10,725 107 250

Wisconsin

WZ4F/9 197,122 699 TAA
K00Q 57.300- 408 80-A
NIOC 40,500. 308- KA
NFOs 98,485 241 AB-A
NBYC 51,084 G54 D6-8
ZONE 9
Maritimes-Newfoundland
VETAS) 128.084- 706 42-B
VEING 354,877 1080 B4.C
VETCBF 158,964 678 GG
ZONE 10

Mexice

AESBOX 186,814- BOY- 4G
REZERC A B B0
ZONE 11

Haiti

HMAWL 2250 230 H0G
Dominican Republic

HIZAMF 084 168 16-C
HIBLG 1992 &0 L
Panama

HP1AC 31,450, 208 TR
St Vincent and Bependencies
JEICD 39,698 217 4B-C

Netherland Antilles
P2 (fJ29 FRILR,L WG, PJ9AR,

aprsl 206,308 810 520
Nicaragua
YNBAC 4095 &7 158
ZONE 12
Ecuador
HE10T 286,605 Y4S- 81-C
Colombia
HK3MAE 52,635 d1% 85-G
Peru
CpkZy 197,767 BS54 B1-5
Venezuela
WG 36,042 443 7B
YW 1bwWa B4, 764 284 UB-C
Guyana
BR1RPN 11,208 5 340
ZONE 13
Brazil
PY1AJK Jent- 83 108
ZONE 14
Argentina
iJEKG 2,687 THT- BR-A
AZEDQ (LUBCQL0p

985,782 1486-138.8
LIHEWL 12,250~ 1iM- 25-B
LUgJTC 28,584 184 36
LIMFTU 10,355 11+ 190
Paraguay
ZPSICY 544,630- 1074- 105-C
ZONE 15
Brazll
FY2RLQ 3,662 60 (BB
PPRIDD 335,736 955 F2C
ZONE 17
iceland
WAZOMNTF

5406 88 178

ZONE 18
Norway
LARDY 0,700 526 44
LATXDA G580 91 HRA
LAAYW B0, 144 402- 48-B
LAZEG 3am0. 50 158
LAZAD #1456 @0 1.0
Finland
OHzPM 58800 295 S0-A
OHTXE 30458 200 20-A
OHBNEV 10,162 119 24-A
OHTNW 2926-  39- 22-A
DHIPY 450 14 SA
QHRKA W0 5 A
DHBPF 658,77 1703-105-8
QHEYF 278,894 94 T7H
QHPEY 32670 208 4B
QOH1AH 10318 260 14-8
QHIMP 1958- &b 11-B
QHS0Z 26 e B

QH1AF (OH1EM,0pr)
E64,210-1408-127-C
OHITY 3425 45 -0
QHIZAA 218 % #C
OHBAG |OHEs CS.WZ,opral
490,854- 1505 93-D

Aland Island

DHIAM (OHSUM, opri
1,282 B77.2421-141-A

Market Reet
OHOMDA2ID (OHZe BAZ.BH.OHOs
A R WEEUF K88 MFOMN oprs)
260092 1144 6B

Denmarkc
D27IZ 41 480 285. 40-A
DI1APA 21944 118 524
DZEKU 48,776 2 568
DIZEPA 31080 138 TGR
forlin 6,843 145 228
[Falitod 4185 148 &8
GRIAXG 10,6688 200 17-C
arabglid AOME 9B BG
Sweden
SMBJBM A09,110-1058 AR
SMEBAX 4464 236 S4-H
SLEFAC (SM3AHK.opr)

17,168 160 2%B
SMBCOP 12,043 148 1B
SM1BDA ddde- B4 p4B8
SM7LAT ;
SMERY
SMRB0S
SM3RAB
SMSIWG
SMTCVW 596 0 1G
ZONE 19
European Russian RSFSR
uainz G5, 910-2048-133-A
FATNA 44,620 264 HT-A
UaLIX 479,160-1418- 88-B
UALZGD 100,827. 596 §1-B
LIA10AM 0ABOC 482 58-B
UW1ZA 51,414 369 418
UA10B 9,217 274 3B
UAICFF 17425 233 25-B
UAINAY 2,364 1% 148
HA1AA 243,144~ H1b BR-C
UW1BM T2 2 42T
EXINBR 256 B2 G
UZIAWT (RA1CAUATE ALZARF,
aprs) 595,744~ 1330 108-D
LIZINWA [ +0prs)

134,852 §87- &T.D
UZ1OWA [FA1S QALQAP,- 113774,
2prs) 132,489 12« 63D

LIZIOWR {LUA1S OFT 11317,
+11315.0prs)
98,832 61F 48D

ZONE 20

Aslatic RSFSR

UASXR 346,388 927 A2E
UASKEY 122,143 575 408
LIASXS 197218 441- B3R
UAGKK £5,550- 320- SH-B
UAGXBY 52228 299 47-B
UAGAQ 1898 53 ¥B
UAgXL 84,504 421 44-C

UZICWG (UAYS CPL-154-804,
UVSCC,pre)

205,400 @42 72D
UZSYWI {RASJD, UASS JAF JEE0prs)

151,185 Fti 490
LZOXXM {+ UASKO)

O 340 47D

ZONE 21
Aslatic RSFER
FAR 562,700 1274-100-A

UABBCK 124,134 661 428
(ABBDW ALHR2E. 0. 2B
ZONE 22

Asiatic RSFSR

AREE! bel 376 476
UABST Fi S )
ZONE 23

Asiatic RSFSR

LIARQEL. 268,309 B8f TLB
UADQF {88,840- 805 FOC
UZRGWT (3 oprs)
181,101- 763 810
UZBQWE (UASs OG,0J,088-187,0prs)
140,104 68 5240

ZONE 24

Aslatlc RSFSR

LARQGY 6510 &3 3B
ZONE 26

Asiatic RSFSR
LIARKA 14278 192 I5A
UADKEVY A3,092 29 4B

ZONE 27

Andorra

GAILOL {C3s LFM,LK.ON,oprs)
AR,U80- A54- 45D

Ireland
EMDW 33860 276 A
EI7DS ML 189 B0
France
FEEPGH H257T 390 378
FaTMm 14 432, 107- 448



FeBe
FEWE
FEBDRP
FERVE
FaFHA
FLMG

England

GISJX
GOAEY
GEOT
CAZFE
GATXF
G4DRS
53ESF
HBEQOW
GVKB4GID
GHEAR
GAWZA
GINT

402- i &H
63,312 400- 48:C
12306 160 249G
120256 179 25C

7898 111- 220
1,859 43 130G

149.550- 614- FS-A
131.108- 586 73-A
51260 270. 55-A
14,544 254 18-A
287,023 Boe 97B
131,897 1031 41.8
107,008 503 &4-B
66,713 283 489B
52,685 302- 878
260,988 8258 91-C
81,315 408- 65-C
14,511 214 1.0

GAWKSIP {Gds KIU,MXLOTV,UPI,

GAZHC. oprs)

93,940 509 61-D

GB0I {Gds IEB XGM,YET,GEVAT,

GUAGH, opra}

62434 531- 35D

GBACJIA (+Gos CMICECS, G1MXL)

20.524- 501- 14-D

Scotland

GMBSD 3.780- 37 A0A
GMAELY 22,578 309 P0G
GMAWEW 14352 169 P3G
Luxembourg

LK1 7,865 160 118
LX1EA 142,045 593 756G
L20R 37,510 384 310
Lx1aw 6,885 13- 15C
Belgium

ON4AWK 75,166 96 89-C
ONBWN 54,702 341 54.C
QNSIY 43,648 201 84-C
GNBGA 18,420 155 40.C

ON4GO (ONSs AV,I0ONBS AHMH,

QH.0prs)

Netherlands

PA3AIK
PAZNJN
PABINA
PABVHS
PA3CWL
PASBLU
PAIBNT
PALKR
PASEJR
PASOX
PARDUO
PAZCOA
PERAGS

258,084- 908 73D

32,331 257- 383A
19,964- 114- Ad4-A
4,012 385 G6-B
61,533 347- 53B
44,856 263 §56-B
26,136~ 1683 448
17.671: 116 478
2825 &1- 158
63,394 359 BL-C
42,459 423 311G
4524 134 13:C
4410 97 15C
1,216 47 &G

PABKHS { + PAIDQW, PEILBX)

ZONE 28

376,840-1174- 90D

Federal Republic of Germany

DLaRAI
DL7YS
DLIMAE
OL3HAH
OLITH
bLiZa
RK7QB
LIFSWN
DL4BBO
DL3ME
a8 00
DLSZBA
EntaFU
DF3IS
DL2RG

Hungary
HABUB
HATUL
HASAG
HASHH
HARS
HASAT
HASTA
HATUR
HABEN
HABIAR
HABMM
HAGVE
HA5LZ
HABNL
HAINU
Hagg
HADDY
HA7PF
HATRI
HAGPHN
HASNAR
HASOA
HAHG
HAGOZ
HARDD
HAZAT
HABXG
HASSLE
HABLKB
HAGIAM
HASNP
HG5AAS:
HASAGP

358,668-1012-123-4
S84 2. A
333,396-1012: 108-8
222,042-1085 658
53,926- 300- 598
24,308 259- 378
6,160- 21)- 118
4,994, 92. 22.8
341- 43 @b
21z % 4B
403,208-1150- 104-C.
21,854- 233 32.C
10,991 151- 29-G
3,864- 34 12-C
574 30 G

435,645-1211-105-A
225,548 029 B7-A
5221 9b2- BF-A
58,272 4089 484
48816 299- 4B-A
48,412~ 314- 52.A
33,056 32¢- WA
29.400- 297- 28-A
7755 258 I5A
10,926 181- 18A
584.784-1430-131-8
228201 854~ B8
182,080 R7¢ 953
144,560- 662 508
108,498- 443 758
85,082, 464 788
91,0168 500- 628
88,614, 543. 54-B
53,880- 256 60-B
4%,358- 356 468
48,620- 351- 55B
32.600- 281- 408
28,766- 267- 38B
24,180 253 30-8
21830, 211, 3-8
16,148- 236, 22.8
14,088- 343 19-B
10,832 315 76D
830% 211 198
6,326 232- 12.B
299,524, §26.103-C
500 40 5C
530 38 %G

HGSA (HASs FM,GF,LN,MK,RY,SY,
UAWE aprs)
1,285,550- 2164 175-D
HGoR {(HAgs PP PY,RB,FP.RU,RX,
agrs) 1,042,138-2288- 142-D
HASKDB (HASs AtY,KGL,MY,OL,0prs)
673.909- 1798- 115-0
HG1Z (HA18 DAD,RS,RT,XR.XY,ZE,
api 516,200- 1350- 100-D
HG8V (8 oprs)
493,218- 1582- 106.D
HG1S (8 oprs)
408,080-1201- 90-0
HASKFL, (6 opra)
370,458-1174- 93-D
HAJKNA (HAZs FTANS,NU,OU,0prs)
3158341134 98D
HABKLG (3 oprs)
173,054 850~ 94D
HASKHG (+oprs)
57,255 414 §5D
HAZKMP (2 apra)
49,000- 323 490D
HABKHQ (HABs NAENAQ,opra]
33858 367 38D
HAGKNX (4 opra)
32,040- 322 40-D

Switzerland

HB3QA 97% 45 TA
HBasEA 279,104- 910~ 98-8
HBIDX 32214 225 420
HESDDZ 12,270- 181- %08

HB9CXA R,A00- 124- 2B

HBAAA 52,350 310 S0-C
Ttaly

iUy €84,087-1706- 129-A
1KHP B,205 31 E5A
JK6CGO 2,718 28B4 42.A
wIUT 21045 25% 338
IKGASR 26,026 200- 43B
(Y2aVH 231.920- 901 BO-C
12BYG 181,424~ QOG- 44-C
J2KYM 178,740- 679- 74-C
1KBHRE 65,000, 432 52-C
E:4%): | 58,202~ 351- 580
15JHW 52846 15 46C
dcse 30,447- 218 51-C
IKeEIE 18573 253 A1
IKFEX 15,456 361- 14-C
IK2EDY 5040- 109- 16

VIBLOYILS [ +IV3XLS)
74.580- 582 440

Sardinia
1S00MHM 40,445 545 358
Bulgaria
L22KHB (LZZRM,opt)

357,175-1159- 91-A
LI2PT 64,413 441- 514
LZEDy 9,740- 255- 26A
LZZEV 101,304- 750- 42.8
L21YQ 38,590- 291- 348
L2251 20,628 220 2B
LZ2XD 11425 231- 258
LZ1IT 6,540- 266- 13-B
LEZZAG 5124 t20- 1B
LEIMC 4,384- 112- 18-B
1Z1NM 4,318 112- irB
LZ1FW 2592- B4 8B
L2250 388 82 4B
LZIKK 05,319 521, 97C
LZ1AT 15,876~ 232. 21.¢
LZ2KTS (LZ2¢ CG.OF HE,PO,UA,
-E-41 -E-72.0prs}

2,048,230-2735-196-0

LZ1KNP (2 opra)

175,392- 721 87D
LZ1KKI (3 oprs)

140,752- 575 76-D
LZ2KS1) (2 oprs)

49,500~ 308 55D
LIZKOT (2 oprs)

47,76C- 432- 40D

Austria

OERSLH 23,716 170- 44-A
Crachoslovakia

oKicse B47,010-1833-117-A
OK2RAU 194,184- 475 93-A
OK1AIN 142,575 860 75-A
OKIKZ 83,644 527~ 59-A
OK1CK TO366- 412 SA
OK1AGA 61.440. 345 G0-A
OK2BTI $5,000- 508- 44-A

ORICDZ 7,638 96 19-A

OK1DKW 125,486- 551- 338
DORICK 89,124 355 84.8
DKTAWH 74,710 421. 628
CHITHM 53,5080 348 60-R
OKZPLK 51,016 355 588
CHABNX 49240 341- 40-B
CKICEL 33,497. 286- 41-B
QAKIAYD 26,544 217. 42.8
QK2PCF #2,924- 163 448
COK30WF 20,0391- sd?. 33.8
gK1aH 19,080- 272- 268
OKIMZO 18,38¢- 211- 37B
OK3ICSF 11,804- 148 26R
QK1DRY 6,944- 4H- 28-B
OKZBNA, 853 82 338
OK1IMH! 5448. 68 24B
QK3CsG 3575 118 138
QKzBGR 2,717 35 198
UK1ERU 2548 105 128
QL5BPH 1,280- B4- 0B

QLTS 1.134- o8 8.8
OK1DWJ 1.080- 54 108
QL8O 93C- &7- 10-B
QKSMVTIP 84 35 B
QKiDZD 616 26 78
QRICAS 230- 38 58
QKZPKN 212 31- 48
OKICPY 195 24 58
DKADAG - 20 38
OK2BAL 85.392. 374 12C
OK2KNP 35,508 349 34-C
OK2HI 22,508 272- 33-C
OR2B8I 21,848 1FE 4G
QKICRH 18,962, 182- 33C
OKZPCL 11,400- 123 24-C
DK2MA) 10,018 189 220
DKZBXA 5516 1200 14-C
CH2BS0 3828 &4 G
OKakY 27i0- i05 10.C

OK3KAR {+oprs)
707,387. 1758 141.D
OK2KMI [OK3 FDJSFTW,P2ZW oprs)
513,416-1361- 116D
GKA0AZ (OKIDFP,OLTBLN,oprs)
394,119-1221. 99.0
CIKZOSN [+ oprs)
13,408~ 868 98D
OK2RAE (OK2s PEM,PDI0prs)
154,700- 603 65-D
OK1QRA (QK18 AYD,-22310.-23662,
oprs) 119,262 615 gaD
QK3RMB ( +0prs)
107,350 B4 50-D
OK2KPS { +oprs)
425 322 450
QK2KSA ( +oprsy
13,040- 117- 430
QK208 {+oprs)
4,176 180- 12.N

Poland
SPECIK 111,881 5000 774
SP28YZ 78,164- 391- B6-A

SPIPL 75,260- 313 71-A
SEERFK 65,906 375 6FA
SPTNJX 50,787- 338~ &F-A
SPAAYC 37.952. 416 J2-A

5P3BGD 14,688- 154- 36-A
SPYBAP 11,874 152- 22-A
SPEEEE 2018 52 18A
SPBHEK 78, 72E- 548- 43-B
SPEJSTR 75,518- 35%4- 61.B
SPOFER 70,070- 54 55B
SPIDWT a7 ree B4 518
SPIADY B61,050- 340- 50-B
$PYEBH 57,255 363 558
SPAEAR 55,028- 411~ 9.8
BP2GUB 52,085 204- 458
SPAHG 45,848- az2- 488
SP2BMX 17,790- 231- 308
SPAAVG 14,266- 124. 368
EP1AEN 12,380~ 181- 20:8
SPBALI 5355 8% 7B
SPaMY 4,834 65 14.8
SPEGBY 357 75 158
SP2BKF 1,704 32 128
5PaDH 1,520- 36 19-B
SPAGFG 28 05 6B
SP3RADT 24 23 4B
SPaCYY 40,440 269 65-C
5PoBMO 15,425 201- 258G
SPOMQE 14,340- 149 23.C
SPEPAT (SPEDVER.opn)

12,210- 107- 37-C
SPeDMI 10,800« 178 23-C
SP3BS 8,867- 105 210
SPSFKW 8,280- 120« 20-C
SPAHKN 2875 135 21
SP20EH 7,266 145 21-G
SPOAVY 4,152 140- 12-C
SP3JHY 31T 88 190
SPOMRO A026- 45 7.0
SPOFTJ 1,768 28 179G
GF7FQl 808 39- 84
SP1NOQ 244 33 40
SP3HD 21 245G
SP2ZFJ (SP2s ASJ FAP,opt8}

370 9T 930

BPEPDF (SPQNRD SPEEdZB.uprs]

127,725 627 65D
SPSPBE (SP58 ELALCT oprs)

99,636 539 76D
SP1PBW (+ oprs)

77,908 456 67-D
SPIPLD (SPaNYS,SP-007E-ZG,0prs)

51,156- 345 58D
BP5PEN/4 (2 oprs)

49,304 338 360

Greece
SVIRPISVT ~ 448 82 48

German Democratic Repuhblic

Y2510 178,940- 683 95-A
TH8ZA 97,020- 586 €0-A
Y45AN 71,991- 420- 57-A
Yaal) 806,843 416 63-A
388G G112 396 &4-A
¥32P! 64,812 377« 66-A
Y53YNIP 85,708 243« TH-A
Y27HL 52,305 414 554
Y2IAHA 52,071~ 392- 61-A
YA2ZXF 48,570. 433 45-4
Y22HF 41,820 250- £0-A
YSiXH 41,256 273- 54-A
Y24YH 38,055 22§ 55A
Y36VN 31,406~ 322 41-A
Y2ZRU 27,300 236 45
YEHYF 26,281 254 A41-A

YHITG 23,852- 170- 46-A
YTLA 20,340- 193« 38-A
Y48YN 16,570~ #05 26-A
T42YG 15,542- 182- 38-A
YABWA 13,528 123 38-A
Y28JD 12,788- 218 23-A
YASWF 12412 161 294
Y3200 8993~ 148 77-A
Yo4ZF B,866- 140- 22-A
Y27ALIA 6368 85 334
gL 4,550- 57 26-A
Y395H 4256 85 14A
¥592F 1615 39- 15-A
YA5PE 30- FA
Y3M0 258, 87’9-1043- 78
YETVM 2390438 795 H1-B

YS1ZE 186,136- 762- B1.B
YAGFFIA 140,832 73% 728
Y2573 103,600- 499 748
¥26aH 63988 307- 65-8

Y21DGIA a1,19- 227- 718
¥53TA 34.071- 280- 418
‘¥Rz2UB 32,348- 203- 548
YA50E 31,201- 308- 41-B
YS3XNIP 25,628 211- 438
YERTE 24,645 e 378
Y2TNNIA 23,750- 187- 508
Y33YA 21420- 212 348
YodLI 18,7 200 278
Y24SH/A 12,996 158- 368
Y230M 12,716 102- 348
YZ21EA 12,224- 152- 328
Y22PM 11,320 13- 208
Y42WE 9,016 102- 23B
¥48RJ 3,606 143 2B
YEIWG 7936 B8 31-B
Y31IXN 7920, 92 338
Y3TRB £,463- 105- 238
Y620 5,622 120- 228
Y25PA 5,160- 182- 128
Y31NJ 4,262 72. 218
YH3XM 1,08¢- 51 128
Y230H 930- 50 118
Y53ED Bag- 24 128
YI6VG 638- 30 1.8
Y21HE 3B M- B6H
Y2dHG 14 3 28
YIBYK 67,285 365 57-C
Y41NK 24,728 178 98-C
Ysavl 16,687 153 41-C
YE10H 15170- 143 41-C
YAOZA 14,724- 167« 56-C
YYIED 10,800 212 24-C
Yaavl 7498 132- 23-C
Y25ML 5,082- 95 22.0
YESZF 3860~ 54« 25-C
Y44WA 2899- 105 13-C
Y5YM 2. F71F 53 19-C
YI2ZF 165¢- 55 1-C
YIIWE 504 20- 490
YE4PM 3 4 FC

Y44Z| (+Y26D1,Y44UN
04,704 1779 121-0
Y32l (+Y26IL,Y33VL)
527,078-1410-133-0
YA3H [+ Y25K!,Y2Es KLUD
474 T18-1553- @70
Y41ZF (4 YBIUF)
384,642 1266 102-0
YSEZF (Y23PF,Y24VF.YSHYF,0pra)
345.352.1145- 93-D
YERZIP (Y23FL Y628 WL Yl,0pts)
326,583 1068-103.D
YEAZM (Y2504, Y545 TAVA oprs)
319,960-1214. 95D
YS4ZL. (Y418M,YS40L,0prs)
283,101-1084- 91-D
YBEEST TY251E,Y32s KE,ZE, cprs)
263.520- 1194 720
Y4320 (+Y21R0O, Y436
206,432 989- 930
Y4TIN [+ Y47 MN‘ON)
69,428 731- 84D
Y4370 (Y21ID, Y25ID YAZWD,0prs)
166,528 931 720
TEZH { + Y242ZH,Y28QH)
130,560 793. 8.0
Y44ZN (+ YA4TH]
104,725 552 H-D
WIBIM { +YIBVMY
101,925 422 75D
WATI0D (Y28G0,Y3s KOMOw0prs)
101,864 579 68D
YE5ZA (Y555 J4 KA NAODIS)
54,855 391- §3.D
Y3IZB (+'Y33TE)
47,840 335 82D
YB4ZE (Y5és TE,YE,Y2-76691E54,

aprs} 29,133 317- 39.0
Romanta
YO2AQ0 45,150- 353 50-A

YOSAAT 38,710 271- 438
YDZARV 31,680 454- J6-A
YO4CAH 068 508- 264
¥osent 10,480 220- 20-A
YO20MI 5,434 B4 26A
YORDFA 5,008 161- 16A
YO3ZM 48 2 GA
YOABEW #0,424- 360- 56-B
YORCIE 56,790 424 458
YQ9ASS 43,515 438 458
¥YQ4ZF 41,949 263 59-B
YO3A4Q 32,065. 240- 538
YOB0OH 17,616 274 298
YQBEZ 12,500 265- 28-B
YOADAF 18,851- 277- 19-B
YQanHC 13,015 281- 195
YQECACQ 12,510 33 188

YORYE 12,460- 265, 208
YO4DOF 10,640- 253 16-8
VOIENL 7,750 157 1B
TOHALH 7518 103 218
YOBBWK #9652 0 PRR
YOBBFUE a810- 81 178
YOBQG 3096 47- 1BB
YOSAW 2851- & 11B
YOBHQ 2628 74 9B
TDEMK 1872- 80 12.B
YORCGU 1,800- 8O- 10-B
YQOHG 1,043- 65 7B
YOMCLC 812 4> B
YOBKGH orte 5 &8
YOSBTY &1 17 3B
YORACE 40,650 484 TGO
YOODIA BO0T- 2410 BRI
YOZREH 22,720 285 240
YOYCER 20,396 311 21.C
YOSHVG 14,400- 132 32.C
YOACTW 13,048 226 28.C
YOBFN: 11,077 264 189G
YO9ARHX 10098 130 21.G
YOBROT 9,724 186 17C
YOIDHY 7,282 114 230
YOBRCFB 6,770 251- 220
YOIKPM 5856 §7 2.0
YOZASI 4,968 145 38-C
YO9FL 4950 93 2.6
YCIDCO 3450 S0 48.G
YO2CBF 298 108 18-C
YOIVE 2682 S 160G
YGIHP 2900 51 146G
YOSBXE 2028 & 14.C
YOBRCUF 1456 35 16C
YOBCHD 128 M 4L
YOBAXA 66 13 0
YOBKAL (rO20JX, YOBs BZH,EV EX,
oprs) 175,084 860- 79-D
YOSKDW (YOSe AXM,BHZ,BYV,oprs)

54,648 345 66-D

YOEKBM (Y(Qds AHP,DDF oprs)

26,884 224 47D

YOBRKK (YO8 QCO,UF oars)

932, 56 BD
Yugostavia
YUILM 27,269 234 A
YUIX 23,958 1088 72-4
YU?SF 114,867+ 492. 77-8
YU4EJC 104,785 639- 55-B
YETKW P6,600. 444 E5B
YUZAKL 19,920- 281- 30-8
YU7MGL THIT5 195 258
YT3AM B354 18- 17-B
YUITW 5,368 117 168
YU3HR 195,534 76 -G

YUIEXY (YU1s LAWR,oprs)

934,740- 1955 135D

YT3L. {YU3s RG,0H,oprs)

566,091-1688. 93-0

IT2B (YUzs NK,SD,R5801,RS805,

oprs)

390.820-1817-102D

YUSIEF { + YU2KI}

283,536 146 880

Malta

9HIDX 48.014- 4455 J72

ZOMNE 29

Kaliningrad

UAZEC 58,994- 378 59.A

RAZEC 27,432 408 24A

UAZFFA 7473 @9 268

UZ2EWA (UA2s FFFIFMFXFZ,

FEARAZFA. oprs)
2,159,820 3155 195-0

European Hussian RSFSR

UABQA/G
UASRAR
RWwzAL
uaio
RVIWW
RATAL
Bw3DR
UA4AND
UadLDy
RAsaR
UASADG
QKIAAMAZ
AAIDX
UA4ANZ
UAIPE
RAJEA
UA3DAOS
tlA4LCL
UAIRFZ
tvacn
RA4AA
RVBAF
HABAG
UA3DNY
LUW3AA
UASQDX
RVBAZ
UABECH
LJASDVS
RAIAN
uwalo
LABALY
VA3YAQ
UAGYCH
UAILDK
LIAZDIJ
UA1ANA
UASPGEZ
UASPDF

1,067, 419- 2212 151-A
041,040-1020- 90-A
238,368 773 93A
193,55%- 816 B8-A
147,700 670. TGA
120,960 443 83A
107,668 453 ?7-A
82,766 465 HEA
78,815~ 452: 45-A
75,691 364- TTA
46,586 409 44-A
30,861- 283 43A
33,423 326 19-A
32,481- 285 41-A
25615 215 AFA
24,570 264 I5-A
23,961 216 484
22,156 649- 65-A

304 255 26-A

B4T7- 138- 21-A

8175 83 25A

7,385 83 35A

6,720 86 2144

2040 B0 147
BUB,0B0- 1444-128-B
256,563 1054 83-8
208,390 808 918
62,120 749 70-8
165,10 04 858
107,096 380 853
103,183 §21- 718
82,772 556 548
90,148 481- 628
85.540- 558- 52.B
82,089. 451. 638
A1818- 511- B&B
81,084~ 577- 58-B
TEH00- 428 60-B
72446- 415 57-B
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LIWaTy 72,354 365 628

UAGEPU 71,205 521 44-B
UAIAFM 53324 401- 628
LIATNA 62344 484 578
RZIAW 81,752. 330- 62B
BWAAL 60,720- 251~ 868
UA4ALL f420 35 578
UA30A( 51478 321 528
UAZREV 56,068 56 428
1IAMAD 55,620 311- 808
1IW3SAQ 44,840 454 408
UAZAW 42,420- 308 438
UWACN 41,800 282 H0-B
ALY 49,282 271- 45-B
UA3XBB 41,250 244 S5B
UASART 40,474 311 458
RAISHE 3,775 19 438
UAILDZ 39,702 297~ 39-B
BAIACD 38924 F16 51-B
HAJG 34,755. 300- 35-B
HAsVX 33.569. 310 avB
LARGER 32846 321 3B
LIA4CHK 327 295 43R
LSASTRE 27505 755 37.B
UARYZ 27200 w63 -8
UASFEL 27.222. 268 39A
AIGGE 26476 S B
RAGHW 28076 277 268
UVBAY 24012 252- 20B
UAAYCK 23,688 Z77- 2B
UAIECQ 77 263 BB
UAICED 19,616 262 IR
UASLAR 19,460 114 558
UARHCE 10095 297 968
RW2AX 17,402 249 228
UASXAZ 15,830- 181- 5G-B
LASXCE 12411- 121 2B
UASTU 11,424 5S4 518
RASDNC 11,154 177 268
RAZDUU 2,180- 157 748
UATWAK 7,482- 193 188
UASMED 8,850- 163 208
IA4LAE 6,162 171- 128
LIA4CGR 3,780 62 218
FAIWE] 3773 B 118
UAIMBE a1 M- 17H
1/Z3DWX 2088 50 128
UASIAK 1,875 29 156
LIASXCM 45 & 58
LAGATIC: 178,00 1O 830
UpBLG 157,236 557+ 5B
UAZTN 52,080 a51- 80-G
UAGCQ BY.934 37F 170
UA4NC 50,480 560 AG-C
HWAGA THUGN 990 640
UWIEQ Sue2- 05 52C
UAICK S4,765 251- BS-C
UV3TE 47196 74 460
LABHCK BAG 343 260
AIDKT 22,540 B0 2R
UASACR 2604 143 a4
UVIED 19,400 17T 460
RAZAC 14,167 189 &1-C
LiABXT 13,440 267 21-C
LWaDx 10,224 140 16-C
UABWS 9616 93 28C
UASTEP G,600- 194 16.C
UVINB 5258 8% 170
414F (UA4s FAD,FB,FDS,FEF FEF,

FZuprsl  2.551,379-3596-193-D
UB3IWA {AB5s (D,ILUBSs IFZIKF,
ML QK 0prs)
1,608,143 2448-187-D
UZBLWE (UABs LV,-158-1103,
1581240, UBSITW UWBOE oprs)
1,166,185 1878 179-0
UZBLWA (UABs LCT LDX,LE,LF LN,
tAN,0prs) 762, H46- 19051230
UZ6L.Z8 (UAgs LW, LCNLTILFO,
~158-1319.0pr8)
519,480- 1352 120-0
UZ4WWE { +aprs)
434,510-1301-110-D
1L1EAWF [UAGs ABL DG, UWECA oprsl
425,244-1178-108-1
LZ3DXW [UA3s DOB,DFO, 142-1918,
-142-1944.0prs}
057181130 81D
UZ1TWE {UATS TAE,TEL -134-389,
SPPg) 252 5358 1029- 85
UZBWWA, (UABs WAW, WD WG, oprs)
241,244- 1915 82D
UZBLWY {+aprs)
214,295 B3&- BID
UZ4YWW [UA4s YEN,YDZ,YES,
+¥a7-483,cprs}
194,072- 939 38-D
HAHXY [UAde HHAHRZ oprs)
189,872 745 B4-D
LIZ3AYR (RAZALI) UV ABNACK,
apg) 175,988 723 18D
UZ4FWD {UA4s FAT,FCJ cprs
175,028 554 93D
UZSHWM (UAZs AFS,
»144619.-157.842,0prs)
165,199 §35- 73D
LLZELWM (RAEs LEX LFJ,LM,UWeLE,
1JAG-158-959 0018)
158,185~ 7864 83D
UZIDWH (UAdS -142-610,- 1421254,
Gpra} 130,235 663 61-D
L2344 (3 oprs)
127,710- 841- HB-D
UZ4aFwi (UAds EFB.FMY ~148.644,
\re) 123,918 733 570
UZIAWP [RAJALA,LUA3E AKBASG,
UBRXHG, opre]
114,960- ¥51- BOD
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LIZ3AXH (3 oprs)
111,910- 4498. 2D
UZBHXK {UAGS - 108-1736.-198-1634,
aprsl 83440- 574 20
1ZINWM (UASs XEC.XEQXEU 0prs)
87,269 616 49D
UZIEXA (UA3s EHV,EW,EZ,0pts)
ae.645 515 &5D
UZIRZZ (UW3IRR,LUA3S -157-48,
157-68,157-78,0pr8)
64.866- 396+ 51D
LIZ3DZD {RAIDSY LA DT,
142918,00¢8)
09,896 458 42-0
LZIFWJ (UA3s PLS,PNN,PNO,opre)
62,040 372 56D
LIZSOWM (RW30A,UA3S GQLJ,
-121-31084 ,oprs)
BO0TE. 426 47D
UZIDXF {RA3DLA,UAS-142-242,
LIA4-132-1268,0pr5)
51,6589 & 57H
LIZIOWX (UA3E QS0 121-89.-121-81,
opr) 505 51 57D
UZ3MWL (UASs MDL,-158-532,
-160-561,0prs)
46,736 415 46D
UZATWL (3 oprs)
31,744~ J64- 220
LZEAXF (RABAIN,LiAGs AQC ARQ,

Qprs) 30,555- 266 350
Ukraine

AB5IM 1.098,377-1506-173-A
RBSFF 814,590 1898- 135-A
AB&L 458,750 1138- 125-A
uUBsMDA 341,266 903 117.A
BT4UF 225,308- 1069 Y9-A
UTEUX 164,238 T31- T6-A
1BSMLP 156,860 B~ 94-A
RBSWW 142,384 526 B88-A
RTsUY 98,072 345 52-A
UTSUCH 1,596 35%9- JG-A
usswon 73,131 417- 57-A
1IBSA 70008 304- H2-A
ABSIA 68,708- 295 68-A
RBSSA 53,196 398 61-A
UYsPC B1,888- 288 B4-A
UBsMaF 53,704- 282- 49-A
UESIEM 45,810 223- 6B-A
RB5MP 36,464 161- 52-A
URSIFN 35,989 295 434
AB4IRO 33.891- 3t %A
HBSAE 30,800~ 263 55-A
HB5ICY 20,429 338 31-A
ABSAT 14,875 138 35-A
ABXIA 13.880- 108 354
LiBSUCH 13,702 7% S2A
UBSKW 10,488. 196 19-A4
LIBSAF] 8,208- 130- 27-A
LYSYY 5,290 133 14-A
UTsEW 2744 55 24-A
fAasliU 1001 3- 11-A
BBSGW 845,739.1852- 1578
UB4EL HB6,610-1083-105-B
RES0P 172,640 71 BO-B
UBSIIA 167.245- 651 838
UBSIAN 92,008 566 56-B
UBSTN 78,678 290- 938
UB5FAN T6,126- 580 52-B
UB5DW 75,398 373 B1.B
UBSGJI 75,225 618 51-B
UB4LAA 75,048 426 59-B
LIBSMMP 72,163 383 61-B
1IB5LH 70,384 580 328
UBSMIF 7,368 307 56-B
LBSMGS 53,180~ 458 45-H
uTsn| 63,150- 426- 50-B
RT4UN $0.225- 361 568
LUBSAED S2300- 352 53R
UT4UB 58,232 309. 688
UBRYR 57473 34- 588
RS0 56,140~ 209- 708
UBSZR 45064 295 543
UBSQBC 43,650, 337- 37-B
uTsuw 43,428 #73 448
UA4NE A1,924- 361- 47-B
RESCIL 40,700 316 4B
RBSMU 39,776 320 448
RBsVA 19.424- 302- 42
UBLVKD 37,222 376 A1
UBRSZOW 36,244 334 418
UuBsCCP 34,844- 438 31-B
LB$MM 34,283 275 478
LBSIFH B8O A7 40-B
UBSQMO 31,001- 425- 29.B
LIBSZA 30,426 276 338
UB5PAG 29564 361- 328
RA4TIZ 20T 443 488
LB1AA 26,680 284 268
UYEWA 26,520 297 328
UBRSIOD 25857 193 398
UBSLEE 23978 Z30- 3r8
UBSMEH 22,256 264- 26R
RBAL.TZ 2014 WB7r- WA
UBSRCA 21.514- 93 628
UBsSiHQ 21,046 192- M-8
RBSLY 19,847 138- 37.B
1IBSEW 12,558 179- 26B
LIBSVK T400- 106- 20-B
uBsigv 8,800- &7 20-8
RBSEIN 4,480 180- 18-B
LIBSEEP 5,180- 100« 2G-B
uBsvY 2640 43 168
RBSEKB 2070 M- 8B
LB5SGKO 1133 33 18
UB5S8R B61- 35 13.B
HBESMF 798,671 1552 163.C
RAB5DX 411,545 1358. 93-C

URSEOU 03924 §05- TEC

RBSHT 145468 554~ 82-C
ABSTW 120,888- 576 72.C
UB4IGO B1,930- 300 55-G
RBSEG 56,025 267 THC
BB4EE 51,180 294 BO-C
REsIO 47,687- 359 43-C
LIB7QA 42,976 201- 44.C
UTSRY 25,056 278 A0
UB2JWE { +oprs)

725,160- 1788-120-0
UT4UXW (UBSNCM,UT4UZ, 0pry)

598,864 1680- 112-0

UBAWZA (UB53 WX 068453, 0prs}

513,042-1415111D
UB4CWW (ABSAD,UBAGG,
|JBI5-064-068,0prs)

417,894-1274-102.0
UR4)JWP { + oprs)

2064,505- 963 89D
LBARWE [+ cpra)

£51,656- 876 95D
UB4FWL (UBSs BZFBV,cprs]

702,048 891- 82-D
LIB4VAVA (RSEWW,LBSs PEB-517,
-DBE-844,0p1S)

176,820- BAZ- 7O-D
LB4IXT {3 oprs}

163,050~ 678 75D
UB4MZL (UB4MAH, UBSMVK aprs)

130,820 638 TO-0
UB4VWA {+oprs)

99,008 474 €80
LIB4LWY { +oprs}

70,802- 454- 51.D
UB4iM (RBIGO,UBSS INT,IGW,cprsy

66,192- 453 480
UB4EYH {2 opre)
52,080 368 42
UB4SWI [ + oprs)

20,882- 330- 34D
UZ4FWZ (RAds FEEFET,
UAs-148-464, opre}

26,480 156 40-D
UB4QXU (3 opre)

20,480- 278 31D
UB4WWU (UBSWDS,UBS-888-398,

oprs) 10,440 273 150
UB4CIXD 3 oprs)
BUBE- 98- 20D
Byelorussia
uC2AIV 105,681 558- T1A
AC2AR 85,614 611- 54-4
ucRoP 38,148 am- 3A
UCROBB 164,533 E78- 718
ucawaz OG- AT 1BR
UC0DW 4B 846 203 538
UC2WBM 38,880~ 286 458
oW 21,095 225 358
UC2ED 14,9537 122 3B
UGZAAD 65,776 I50- H0-C
LIGZAIG 56,750- 353 500
UCIDG 10,416 194 24-C

UCIAWZ (UC2a -188-48.-188-123,
~188-172,0078)
58,752 376 48D

UGTWWT (2 oprs)

28 40
Azerbalfan
L8z 40,204 300 3B-A
UDBDKW 29.785- 283 7B
HDBDAB 1,360 82 BH
UDGEDKZ 420- 18- 5B
RD&DJ 46,420- 303 55.C
UDBDR 17408 92 S4-C
UDTDWL (3 apra)

157,122 948 55D

Georgla

LIF7EWA (UF&s BN,FBB,FBl.oprs)
86,265 §74- 43D

Armenia
UG 10,620- 102- 30-A
LETOWA §12- 51- 4B

UGTEWL (UGEs LO,-084-124,0pr8)
4B3,463- 1389- §1-0

Moldavia

UOS0DA 64,665 309 SE-A
LS00 57,710 402- 53B
UOSOIM 24,165 4N- 278
RO50C 95,327~ 525 63O
Lithuania

P2BBF 105,234 082 78-A
uP2BN 276,200- 910-100-8
UPzOM 165,604 803 758
UP3BY 155,505- 825~ 89-B
\UP2BC 910 483 708
UP2PAQ) BO448. 496 BB
UP2BEL 77504 378 648
UP2BZ 65.240- 366 368
UPANG 42,266- 319- 468
upeRGP 38,532. 203 8B
UP2BFE 34,608 275 458
uPZBRJ 26,474+ 405 31-8
UP2aPO 22,355- 211- 428
1P3BA 20,677 324 298
UPZET 16,984 255 22.B
upzapP 15,064- 252 20-B
Upzee 13,816 179 238
UPZBKM 12,800 314 14-B
UP2BNL 896 &5 BB
UP3BH R65.024- 865 104-C
uPzAY 19,116- 208 36-C
Up2NO 7,220- 143 19

uezal €486 110 23-C
{JP2BQQ 116 1% &C
UP1BWW (UP2s Bl BKW BMW,BO,
-§38-892,-038- 1952, 0prs)
618,205 1558-119-D
UP1BXE [RP2s BHY,BIT,
UP2£38-1283,0pra)
31,752- 415 280
LUP1BZM [UP2s 2381744, -033- 1781,

g5) 1%,800- 481. 18-D
Latvia

UCRGKL - 111,957 BG%® BT-A
UCGRGHB 27106 121- 1A
1GEPD 313,832 1151- B9-B
LI2GMR M3.6A8- 927 82B
Ust-cli] 174,707 534- 89K
OGSV 105,130 538 66-B
udzacy 33,125 22% 538
UQ260 18.122- 180k 418
UQRGED 11,350- 120 258
UGRGFL 3008 13 168
UGRHO 11,236 158 246G
UQRGLW 345 19 50

URIGWW [LJQ2s GOW, 0374116,
-#37-221,0p18)
#17,202 1858-143-D
UQ1GXT (2 aprs)
197,120- 768 820
UANGHS (UQ2% #37-438, 237482,

wprs 51,360 33 40D
Estonis
UR2RND 312,930 928 958
1IRZAKQ 12402 215 268
RR2ZAR 186,965- 0% 1RO
ZONE 30
European ASFSR
RALPC 81,548 347 58-B
UA4HFK £5,227- #7F @18
UA4HTZ 32208 294 338
LIASHTT 31,748 283- 338
LIZANWE (LUAgs WCF WEJ WES,
-R95-564, -885-683,0pr3)
215834 Ta7- 83D
UZAPXW [RA4PJA UALS PP,
-§44-541,0p18}
94,556 592- 44-D
LZAWWO (UAds 05-602, 005685,
ophrsy 35,008 352« 3D
LZ4PZL (UAds PMY £04-1004,
-B94-1889,0pr8)
1,692 178 40
Asiatic RSFSR
EXIAD (UASCIU, opr)
1,011,381-1790- 118-A
LJAGFAR 432,450-1080- G4
UASALD 124,558 453 B2-A
UWBAG 105,510- 357 VoA
LIA9CEBQ 83 R55 338 BB-A
HASFA 82,720- 431 47A
LIAQGA 65,864 355 4%A
LWRAD 41,818 151- 684
11A95G 29,390 303 AA
UWaAZ 38,181, 343 274
UAZSA 752,640-1374- 120-B8
UVIwWw 306,348 8468 848
uwasw 200334 606 B2
VASACY 210,780 616 758
UASCBR 16,672 430- 64-8
UASAEH H6,228- 284 598
UVSWR 58,942 395 B
LASFGJ 49,148 259 44
UAQALI 30.580- 136 558
UASADY 1976 o/~ 8B
1iA9CE 253,770 824~ HH-C
UVEFM 114,344 j62- 72.C
UwaQa 160,788 350~ 74-C
UVoFR 28,536 258 26-C
LIASAKT 2562 Y 11-C
UZOAYA {UASS AKGAKLACS,
UL7LET, UWas AN AR,0pra)
1,394,B40-2218- 130:-D
UZOWWH (RASs WRWZ,AWYs WA,
WC VWA, UAGS WDLWFG WMWY,
UWSWK oprs)

1,071,506-2135- 1120
UZOWWS (UA%E WY, WGM,WIT,
UVSWN,LIBSUER, 0prs)
HOP,240- 1555 115D
UZSFWH (UA4WA,UASS FAL FGO,
Fetoprs:  FO9071-1651- 101D
UZISWY [UASs SGW,SHD,TS,
RASSVT,oprs)
764,982 1452.121.D
R9AL (+0Oprs} 613,322 1490- 541
UZOFWW (UAIs FIQFKU.FLNFW,
oprst 386,548 109%- 77D
UZICWA (UASs CFV,154-5,154-2063,
oprs) 953,475-1031- 75D
UZOCYP {UAIS CON.CUA,-154-2105,
oprs) 183,978 Fat- 54D
UZOMWO {UASS MBMMFY,146-129,
oprs) 4,920- 103 12D

Turkmenistan

UHOED 150,117- 545 71-8
Uzhekistan

UIgiAd 195,218 800 MR
LIBQAZ d3919 2% ARG
UIRAWD (L18s AA,-189-061,-1A9-065,
cpra) 443,672 1688 64-D
Tacdzhikistan

LLJBXA PHAB1: 264- 21C

Kazakhstan

ULTCW 623,450-1232- 110-B
UL7EDR 5,920 369 408
UL7LBI 43,580 311 338
DEYLFL 40,432 35 288
RLYCT #1185 58 23R
ULTET 853 17 20

RALBPYL (ULYs PAE,PATPCZALTS
PHQ,PHL,FPKF,RL8s FAPY aprs)
2184,688- 2698 182D
ULEL WZ (ULTs LEG.LERLEZ LD,
61 77,0prs)
1,342,008 2375 127-D
ULBLWO {UL7LFB,ALYLFA 0prs)
52 832 555 32D
ULSPWW (RL7BPH,ULTs PECL,
023442, cprs}
34,542- 317 54D

Kirghizia

HZGMS 456 2% VB
UMBMG 443,798 B9G-118-C
LIMBNBG 54,888 304 280G
ZONE 31

Asiatic RSFSR

LIARY X 525205 1658-111-A
HWIUA 262,080- Y92- Ta-A
BAYC Z45.8681- 734 778
UABZAA 48.480- 488 58-H
LAIURF 47223 378 338
RVILIAE F328E 347 2B
RwalR 4817 TBE101-C
UAYP 31,085 813 B9G
U2aHWW ( + oprs}

448,868 1231- 44.0
U290WD [ +oprs)

202,578 848 670
UZX0 AR YTH,YJP, £039-618.

s) 417,200 627 840

Kazakhstan

AL7GA 570,772 454 V6-A

LTI 352,180- 1030- H0-8

UL7DA 37,856 254 32T

ULBGWW(HL?GN,UL?: GAP, 21890,
opra) 360,290 996 82D

ULBOWG (UL7s OBJ,Q2BX,QC5,0prs)
131,988 476 950

Kirghizia
umabx 113,728 438 S04
UMamiz #4,450- 4% BB
UMamaz. BB,092. 232 82.B
LIMBMBA 5,204 100 14-B
UMBMIQ 17,746 PR 180
LIMAGWG (+nprs]

167,036 547 TBD
ZONE 32
Mangolia
JT1BG 7008 B TG
Asiatic RSFSR
UARSAU 544,168 11131168
LIABSMM 203,278 625 4B
UIADTL 54,898 290- 348
UASSA 93,667 376 &G
LIZRAXXK (UARS ASAAFT AMA,

- 1B3-255, 193712, 103-728,0prs)
1.577.998-2134- 166D
UZBWWA (3 oprs)
#8,100- #38- 250

ZONE 33
Aasiatlc RSFSR
RARJD 53,985 250 S5B
LABDA 40,320~ A0 358
UARIOG 19,208 178 28B
LIABIDE 15,458 157 238
UASIDD 4,367- 130- 19-B
UZOUWA (RAZa JJJY,UARIDY oprs)
243,660- 932- 80D
ZONE 34
Aslatic RSFSR
UARLLT 92,580 296 8OA
UABFDX 38,822 o 41-A
ABLH 150,903 £29- 814
LIABLS 33,255 217- 458
UABLY 4944 @ 248
UWeCF 157,840 7BY- 56.C
1AMF 99,712 49% 64-C
UwWecwW 30,503 109 830
UZeLWO [UASCKV, UAfe LDLLT,
LWBMF ,oprs)

572,985 1581-107-D
UZPLWE (UABs LCJLDILLEN,0prs)
13,785 414 53.0

UZEUWX [ +oprs)
50,554 469 48D

ZONE 35

Aslatic RSFSR

UARZZ 26,581 197 37
UARZF 153,998- 520- 71.8
UARZBP 130,178 416 F2-B
LARZDD 136,058 458 TG
ZONE 36

Canary Islands

EABLD 17,500 145 24T



EABANMYX 8672, &) 24.C JAZYKA (JF2DQuepn) JAZBEY 9036- 68 30-C ZONE 53 UV100 7.980- 50 14-B
342,804 Y7- BA-A JEANOL 7800, 125 PG .
ZONE 37 JH4UYB 29,948 755. 790 JETXYW 611 73 259G Tanzania ZONE 90
JAGBIF 150,146 548 ThA ST 3111, 38 17:C SHAZR 4876 48 A

Portugal JOINZT 99555 373 63A JQIWJP 2283 26 19.C ZONE Minami Torishima
CTICWT 9.367- 104 258 JASRPU 78,980 302 65-A JLIWSL 1856 4b 12:C NE 54 7IACH 30.600- 13- 51-A
CSR0IZ 84,064 260 42.C JAZLOT 72,704 324- B4-A JEAMYY 960 24 10 Indonesia
CT1GF 5506 81- 18G JE1AER 10,656 308~ 624 JABTITA 560 14 BC YEZFEA 2207E 144 318 Checklogs
CTIEWW 3,465 52 11C JATRAS 31.380- P56 A JAgssEn 544 24 BC YBAFN reen 189 ToB AAZZ, CEAETZ, CT3DL, DKSEA,
CTITM 1066 28 132G JAZYDEG (N2RIC,opr) JHEFT) 4z 21 BC yRzRy 5882 345 50.C GISTK, GMIAKM, HAZBE, HAPSD,
Spain v el JRIAM me 2. 60 YCOEM 26,514 207 10-C HABIH, HK:JJH, TKEOWN, LA7SI,

b JAERGV 10,230- B8- 31-A JELGE L M 24438 276 180 LABCE, LZ1KIA, L21OT, LZ2KSK,
EAICIM 182,976 B21- 75-A JABIP 9731 83 37TA JATRBG 180- 15 4C M 4735, 115 160 N3CZB, QENPP, OEGPAZRUR,
EAZCR 24,376- 182 A4-A JHETYD 5016 69 24A JF4EC) 168- 10 B YBEEIE datn, 45, 206 OHEEA, OKAUS, ONSFV, OZ1JLX,
EASFWU 177,385 BES- 058 JGISVP 3,508 €6 164 JHZWHS e ¢ BG " O71JNR, OZ2Jl, OZIFC, QLA
EAINZ 57450 265 638 Jasuwe 3,744 90- 184 JS1IXNIA Wy % 4C ZONE 55 - PASUY, PASBTH, PY10L, RAIPA,
EASDXD 85,366 477 4B JHEXUP 3536 B2 17A JEITTO & > 20 RAGAJQ, FAGA?, RESIN, RBSLM,
EASEYE 3B 40 178 JABPIF 1250 56 9A JFaLTH & 2 20 Australia RTSIH, RTSUE, AVOLY, RWOAZ
EASTX 2856 119- 8B JHTEMF 448 22 TA JFEFWT 1 1e VK4XA 69,550~ 268 50-B BEACTT, SMOCVM, SMEAOR,
EAFFUR 51.414- 353 4143 Jatoyl Wh- P 4A JATYW (G 1IMM,JHOQLITHIR, VR4TT 7,150. 67 28 SMERMD, SMEOLL, SMYKWE,
EAZBUF 43914 438 37-C JHTLVK 541,040 814 9B JM1s CAX,LFN,MCF JO1s BAV, ZONE 59 EP1CGP. SPIJWY, SP2GJY,
EATAVU 41,545 578 35 JABDAI 217,086 510- 978 NAH,JF2IWLJI2GUT JRANIV, SPZGWH, SP4BY, SPAGEG,
EAERT 37.800- 333 3G JRIBOT 134,826 406 E9.B JEEMII,JHYPKL,JAS-9330.0prs) Australia SP4LDT, SPSARY, SPSENB,
ECIGIE 32,688 435 4G JATBNW 67,158 300 41-B £60,007- 1410-1430 - (64,255 493 63E SPSENA, SPEZIMM, SPEJZE,
EAACTU 15,813 253 21-C JAJEA 67,985 233 655 JAZYBF (JAS-38156,JERBX JHo VHaAGH 31800 183 368 SPEDIP, SPBGSC, SPHMA,
ECI0G) 10,635 241- 15C JATFX 80,769 255 67-B GRM,JFH.oprs) VL 147735 52m EA.C SPIAZL, SPOENV, SPOIPA,
FATAHA 7,875, 106: 25.C JEGIRY B0,062- 230 89-B 512.246-1251- 98D - ' UAGWDE, UATAQB, UATAPY,
EASEFY 0,460 B4 13C JHaA 55475 267 46-B JAGYBA (JADR QWU VDA, ZONE 80 UATNGO, UATOGAS, UASDAG,
EASDIT 5278 51 28.C JH1SWD 45,680 260- 40.B ~19148,-19150,JH7 LR, oprs) Zealand UAIDLD, UAIDTT, UASEDF,
EASFQY 1,808 73 BC JASARM 39034 163 58-B 366,113- 981 83D New Zealan UABQAG, UASRDS, UASTBI,

. JAIWXA 38,006 210- 51-B JATYAD (INTHYULJPIDMX JS1s ZIAIZ 3,440 40- 20-B UASHL, UAHLX, UAGSPN, |
Balearic Islands JHBIYS 19.760. 156 388 KINE,PAQJHSGHM, JH7UGC, PL1AAS 5,488 278 S6-C UALCH, UASYAD, UABAL.
EAGWX 16,080 262 20-A Jaiop 19,284 12 438 JHBUYB, JHBAM,oprs)

JH7XGN 14,978 80- 518 28.508- 689 73D ZONE 61 AR UABHNZ, UASHOR,
ZONE 39 JATWYG 10,990 54- 358 JRZYYN (JHIXWIJH7s E21IMX,0prs) HawaHan Iglands UASFEE, UASMA, UASMBA.
Isracl JHIMTR 9975 73 158 73.216- 286 56D CHBIAT agen. 55 204 VASXM, UBACWIV, UBAJCY,
AXAFL 7665 74 27.C JAZKPY 2744 86 208 ZONE 4 ' UB4LAT, UBSLOD, UBSGI,
\ ; JATASD 7700 7 288 8 ZONE UBSDED, UBSEFA, UBSGON,
AXEIF [+4Z9BAN 230, JN1VUB 6250, 72 258 Diibouti 0 63 UBSIMD, UBSMC, UBSSK,
#1004 232 36D JALAAT 5934 61- 234 ! Cook Islands UBSYAA, URSXED, UBSZY,
Cyprus JAZSARH 5875 43 26B J20D§ $,448. 160 138 — (5,485 108 150 UCIADX, UC2LAR, UC20R,
OHIRVIEBS  222.420- 708- 6.0 “oakGM 5,35 &5 238 - ‘ UFGFFF, ULTACT, ULBAWL,
AR s -B ZONE 50 y r
JRASK 3ne e ZONE 64 UMBMGO, UMBMWE, UP2BEF,
ZONE 44 {RIXEX o b Fhillppines UP2BPK, UQZGKR, UCKT,
JATNYY 2,108 2B 1B pp Guam UR200, UVADN, LivaLFe,
Korea Js108P 1,850 30- 158 DuIDe 5,681 61 238 NVAKHZ 75683 265 SEA LIWAEG, UW3GL, UWAHS, UY5GG,
HLARW 10,440- 346 10-A JABEJO 1,300- 28 10-B DVITV 1,626 3% 11-B KGBDX 35*949 oEn BI.B UZBIONG, UZOWWL), UZ1AXB,
HL1ABR 79,008 625 420 JEZIVP 1030- 23 0B 4D9RG (DUIRG,apr) R A UZIOWZ, UZ1TWG, UZ3WWOre,
HL1AQE 33,694 855 17:C JAIOYB 56 & 48 224,640- B58- 54.C ZONE &5 UZEHWW, UZIXWA, WEVLY.
HLEVE $3,668- 268- 17-C JREPGE 158,262- 613 TH-C WATCQE/DV2 Y21NE, Y21UD, Y22CF, Y23BF,
HLOK (HLZDN,HLIEAT oprs) ja;\';;fé :-g;}i g’;’:_ gg_g OXHT :g-;gg g;g 3;3 Wake [sland YRGYE, Y24KG, YEALAIP, Y25MG,
113,082 766 4000 , 352- X ) .
ZONE 45 s Jazvy 76,358 338 48-C KAYT/DL £9,052- 448 41.C NHEFUMKHS  33.240- 473- 40-G ii:bﬁ,‘;ii‘{‘,}%;‘ig??’;lm
JATYFR 53,391 30% 37-C DX1CW (DU1FP,DV1s AAR,ANK, 5321 v . YESYM,
Japan JABAD 25,615 169 35.C ADC, AOT ARG, ASM ATB,AXIC, ZONE 75 zszsm, fg&fme\f”vgggﬂ
JATKTR 14,065 118 28-C DMD.FZ,aprs) Franz Josel Land YOZKI, YOBMF, YURCAH
JHIYDT (JH4UTP, o} JAZFEM 12,872 126 230 92,352+ 500- 47.0 o S|
ABB410- §A0-105-A JHPXWT 9504 101 925 RZ1OWA 38,208 400 32-A

e,

Strays &

T would like to get in touch with. ..
[] hams who are graduates of the University

VHF/UHF Century Club Awards

The ARRL YUCC numbered certificate is awarded to amateurs who submit written confirmations for contacts
with the minimum number of Maidenhead grid-square locators indicated in italics for each band listing. Initial
qualifiers ara shown first, followed by those with endorsements, for October 21, 1986 through December 18,
1986. An 8ASE will bring you the rules and application forms.

of Notre Dame. Tim McKeogh, NSHFS, ém (?gal-'“"l) 2m (1?;IOMHz) 70 cm 5(332 MHz) 2;;1 ;‘.Hz
ﬁgzgl aple Ridge Rd, Chagrin Falls, OH 185 KaDZF 137 NEHYV 63 NAMW 13 WSDFU
: 126 K5MA 138 KD9JQ 64 KCBOG 14 KTAUO
-‘ Moo @ M g e @ Wk
1] anyone with a service manual for a Nelson- 2
: ; 141 W &7 KBEAW 3.4 GH
Ross Electronics Model PSA-S32A/MF 14 maars & (e o NERT G2
spectrum analyzer. Kirk Bailey, N7CCB, PO W H WESAFY
Box 1702, Corvallis, OR 97339. X voenw e VA eS8 i ErauD
194 NSCG GeDZH 125 KEVY 200 13 WBSLUAS
[) anyone with a schematic diagram for a  Namw 109 wazous - 180 PBSBKG o0 5.7 GHz
Galaxy MK-V. Hugo Coscio, CPSEC, PO W00 250 WHEBBKG 126 WeRAP 150 ¢
Box 690, Cochambamba, Bolivia. Kapwe 175 koM ars WORRY 120 8 K7ALJO
ws0Zt 175 WoFY 125
WeeKlL 128 WoIZ 125 23 cm (1295 MHz) ‘;\Vsﬁgiv 0
[l anyone with information on band- wrHa4 525 1.25 m (220 MHz) 25 ) W5UGo 1o
switching coils for a Hammarlund Comet Pro ~ WEBBKG 250 50 Evs iy 10 GHz
receiver. Hdward Cambra, N9GBS, 3225  Kkszor %0 L::; gﬂzﬁupe % m | 5
; r K8WKZ 375
Pipers Glen Dr, Lafayette, IN 47905, WhoRH 9% WBSBKC 70 WESAFY 40 }; I\QgB?zzELB
: o Wl ol B
[ any submarine veteran/hams interested in 5 Keww 40 14 K740
starting a net, Greg Qcfemia, KM3I, 419 K?,m’;’ 10
Brooks Ct, Glen Burnie, MD 21061. (
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Results, Fourth ARRL VHF/UHF
Spring Sprints

By Mike Kaczynski, W10D
Contest Manager, ARRL HQ

pants cchoed of the 1986 Spring

Sprints. The total of 448 logs recetved
certainly confirmed that the Sprints are
gaining interest, (n fact, the total number of
entries was up over 14% from last year. We
even topped the previous record of 446 logs
we received in the first running of this annual
VHEF/UHF event.

The 144-MHz S$print (April 14) cut the
ribbon on this year’s mini contests. With cool
temps in the Western mountains, snow, sleet
and rain in the Midwest to the clear and cool
in the East, 161 entrants saw K2SMN beat out
WB2NPE (N25B) by 27 Q30s and only four
grid squares. In the West, competition was
close as WABAZP held off K6GSS and the
recently transplanted K9AKS for top honors.

Eight days later, on 220 MHz, with weather
conditions offering light rain and cool
temperatures to the Northeast and heavy rains
in the Northwest, there was no doubt that
WB2NPE had it wrapped up. Of the 37
entrants, Rick’s 64 QSOs and 23 grids were
enough to outshoot Dave, N3ICX, with his 51
Qs and 19 grids.

For the 432-MHz Sprint (April 30), a
record 95 entrants submitted their logs with
the goal of being number one. After a hearty
battle and once the dust cleared, the 1986
432-MHz Sprint superstar was WB2NPE. A
Sprint cannot be won with Qs alone! This fact
was evident by K1FQ’s 122, compared to the
107 QSO total of WB2ZNPE. The grid chase
was won by "NPE, 18 to 23, On the Western
front, QSOs were to determine the leaders of
the pack. When it was over, KE6ZE topped
K6GSS. WERXQ and K6LMN tied for third.

On May 8, we again saw K2SMN win top
honors on the VHF/UHF bands, this time on
23 cm. Of the 34 entrants, Roger’s 35 Qs and
12 grids were enough to hold off WB2ZNPE.
Just east of the Rockies, the battle was close,
as NOAY topped WASTKI/m by one QSO
and one grid to take the high score in §-land.

l.ast, but ceriainly not least, we had the
6-meter event on May 17. A record 122
participants_were ‘‘going for the gusto’” on
one of the best 4-hour, 50-MHz band
openings to date. “CQ E-Skip” could be
heard from one end of the band to the other.
Wot always does the Northeast supply us with
the winners, 45 was evident this time with
WAANIP's 40-plus-QSO romp over his
nearest competitor, WAIQUB. Many in this
Sprint highlighted it as the best opening ever.
Scores were very close in 5-land, with KDSRO
outlasting his Texas companions, N5JJ,
WBSRUS, NSHHS and WASVIB. This fine
group was within 4k points of’ the leader.

In summary, the 1986 Spring Sprints again
showed that the VHF/UHF bands are alive
and well. Ending as they should have,

80 117 £

E xcellent! That’s what many partici-

and Billy Lunt, KR1R
Assistant Contest Manager, ARRL HQ

Score Leaders

wg?(c 742
K2 703
50 MHz W2EIF 668
WALNJP 24,500 N2BJ 518
WaA1OUB 22,127 K4S 270
K1TOL 19,380 KIDS 240
ey ww o o
K3Z0 16,625 432 MHz
M2CEI (N2BOW, %% WB2NFPE 2,096
14, KiFQ 2,806
N5JJ 14,742 WAZTIF 1420
WBERUS 14,544 NIBO 1026
NSHHS 14,256 Kestu1 g4
144 MHz WAITTS 840
K2SMN 7,350 N2B, 832
WB2NPE (N2SB, ogg K3OM 750
58 N2AHN 741
WB2Q0Q 4,440 AB1U 231
AMZZ 4,128
WA2TIF 3,944 1296 MHz
NZAHN 3,888
: K2SMN 420
Wixx2 3,744 WR2NPE 240
WASFYJ 3,500 KDERO 178
N3CX 3348 WARIUF 1744
WAZEUS 150
220 MHz WBBBKC 144
WB2NPE 1,472 Waly o8
N3CX 969 NORY 77
AADT 918 NZBJ 75

6 meters gave us a slugfest that will long be
renembered.

Many commented that the local time
contest period, especially on 6 meters, was
very unfair to those who could only hope that
the opening remained when the contest period
began for them. Well, we heard vour
suggestions and agree. Therefore, be it
prociaimed, the 1987 6-Meter Sprint shail run
Jrom 2300Z May 23 to 03002 May 24, 1987.

With this time change we have also moved
the Sprint one weekend to allow for the
addition of a 902-MHz Sprint. The %2 Sprint
will be held on Friday evening, May 8, 1987,
from 7 PM to 11 PM (local time}. The
remaining Sprints will be held on the
following dates: 144 MHz, April 13;
220 MHz, April 21; 432 MHz, April 29; and
1296 MHz, May 14,

Remember: April is just around the corner!
Good luck!—Barr Jahnke, KBSNM

SOAPBOX

50 MHz

Wow! What an opening (WAIOUB}Y, With the
opening yielding 17 new grids and great conditions,
this contest was short but very sweet (K1DAT).
Fantastic conditions on 6 meters. The most fun ve
ever had in the sprint. WIAW and 34 grids
(NIABY). Wow! (KJ4KB). VUCC in 4 hours ain™t
bad (WA3FY I}, You sure picked the right days for
the Sprints this time. Plenty of double-hop E-skip
to the West Coast. Unfortunately, the contest hadn't
vet started there when we worked our 6s and 7s,
50 they couldn’t claim contest credit for the Q8Os
{K3Z0). Giving three people their S0th state on

& meters made my trip worth it (KA3B/3). Simply
unbelievable! | don’t know who you guys have
eonnections with but conditions could not have been
hetter here in Kentucky. The band was hot from
Mazine to Southern California. This Sprint is 2
testimony to the health of 6 meters (N4KCM). Best
contest [*ve ever worked {(KB4DFK). Great Sprint!
Best band opening in (0 years (WASDIJ/4), My
first 6-meter contest; lotsa fun, 1 certainly enjoy
VHF more than HF (KY9Y). While on my way to
Expo 86 in Vancouver, BC, Canada, 1 decided to
drive over to the relatively rare C'N99, Desnite the
pouring tain, the poor QTH (deep valley with
10,000-1t peaks to the south) and only a 2-meter
5/8th-wave whip, [ was able to work Southern
California, with good reports (K6LMN/VET).

144 MHz

Can’t wait vatil June (KAIWEA). Excellent con-
test with lots of people operating and very good
propagation (K4HWG). Really enjoy the sprints.
Wish they were held in the fall too! (WD4GSM).
1 finally got grid number 100, thanks to VE3IDWW
({NAKCM). Short contests are best! (WAGAZP).
Once [ found a piace to operate, 1 had a good time.
The mountain that I was going to was closed. So,
1 parked in the Mt Pinos parking lot and radiated
the California condors. There was still snow at 8500
ft, with 20-degree cold in the car (NS6X). 1 worked
3% hours using only 3 W, What a chore
(KA6VVD). Short operating time coupled with a
bad antenna equals [ow score. Grid-square format
is the best *‘shot in the arm” YHEF/UHF has seen
in 20 years. Very glad to see the Sprints surviving
(K9LCR). I worked more stations in 344 hours than
1 usually work in the entire June contest (VE3FHM).

120 MHz

Conditions were from poor to terrible. Twenty-
five degrees, snow static and everyone trying to use
the caliing frequency (K2GK). This was a usual slow
Tuesday activity night (KC4EG). ks 220 the for-
gotten band? Not at my house! (K6(385). Rain was
so bad that we couldn’t even work the British
Columbia stations {K7HSJ). Sprints should be on
Saturday evenings. Bad weather and bad band
conditions were supplemented by very low activity
(KFan).

432 MHz

Activity was good, but the cumber of active grids
was down. Wonld you believe that the morning after
there was a big tropo duct from New England to
Florida? (K1FQ). Sprints are great! (WA2TIF).
What lousy conditions! Had a hard time hearing
stations which are usually 59+ (WA3UJE). The
band has been open here since § days before the
Sprint. Glad it huag in there for the contest
(WD4AHZ).

1296 MHz

‘This band was as dead as the proverbial door-nail!
{(K28MN). We don’t even spend four hours in front
of 1296 at one time in a major contest! This time
there was just enough action to keep everybody
hopping. Band conditions were above normal
(WB2NPE). Weather hust the results as thunder-
storms shut everybody down (K51S). With lightning
scatter and tropo enhancement | was able to make
contacts over 350 miles into the Dallas/Ft Worth
metro area with only 10 watts and a 45-element loop
Yagi (NOPY). Ten watts and an 23-element FOFT
in the back of a pickup truck can vield good results
also (WABTKJ/m). Very poor activity with eight
regulars not on the air. QS0s should count 100-1
points per QS0 to eliminate low scores (WBKJY).



Scores

Scores are listed by call sign, number of Q80s, number of grid squares and ARRL Section. Scores are arranged by band, from 50 MHz through
1286 MHz. Under each band heading, the scores are arranged by call area. Within each call area, scores are listed in descending numerical order.

50 MHz WBETGY/m  399- 21- 18-MI 4 WATHYN 198 22 9CT 5
KAQQFL 2772 68 42N WSHUQ 1,827 €3 29-NFL WA 126 18 FEMA KDSRG 2 20 1ENTX
1 9 K4HWG 1,460 T3- 20.VA AFIT 7212 BN KeSW 107 17 110K
KACKS 1,224 51- 24-GA WIGRW 4 0 3CT NSHYV 180- 18- 10LA
WAIOUB  22,127-20-109-KH WDBIIX 2,442+ 66 STIL KAJSL 1136 71- 16VA AG1 3 0 4NH WOSBJT j28 18 BLA
KIFOL  19,380-190-102ME KRG 2,337+ 67- 41-IL WBACTW 001 63 174N Kival 1 6 P2EMA KIew 88 11. BNTX
WIWHL - 8136113 7201 WDSFSA  1,200- 40- B2-IL AMFO 874 38 23KY 2 WASVJE 70 14 SNTX
KIDAT 6,680-111« 60-EMA NCSF 1,250 50- 2%IL KBAEUZ 75% 57- 13VA KSiS 3 7 &5NTX
N1ABY 5868-101- 6§-CT AFAL 854- 36 19-IN WAEPH 741- 39 19.GA WBZNPE 1472 64 23-5NJ REJL. B & 50K
WIGRW 5830108 85-CT KALCR 483 27- 19L NdJGa 560- 56 10VA K2GK 703 37 14-WNY
WIAW (KJ4KB,opr) Kysy 300- 20- 154 WD4GEM  510- 30 17-VA W2EIF 88 43 165N (
440l 80- 66-CT 8 WB4RLA 469 27- 17.GA N2BJ 518 37. 14 ENY KEGZE 216 27- B5CV
KIVSC 2964 78 38.CT H4KEM 91- 2% ATKY A2 40- 8 SWNY H6QSS 184 23 B-SCV
K1SRZ 2800 72 45-EMA WAETKS  9,724-143- BB-KS WALMJ 342. 98 GVA 3 KELAN 168 91. BLAX
Kilgw 2,204 55 38-WMA WRETT &.776-121- 5600 WDAAHZ 341 31- 116FL WARXQ 168 21 BSCV
ACHJ 1,782- 86- 27-NH NeLL 5,871-103 57-KS§ WBATBF A1% M- 158C N3ICX 59 51- 18-EPA NeICY 128 21- GSCY
AB1U 1,518 46- 33.CT Waazka 5872 93 B4 NAJNL 280 28. 10NA W3XD 140- 200 7.MDC HKEG 5 15 580V
WAINGY 1,518 46 33EMA WQURP 4,346 B2- 53MO KB4CMF 264 33 BVA W3lP 98- 94 7-MDC
WiXM 1,323 49- 27-EMA WeRT 4,126 86- 48-KS WAMMMP 250 25 10.VA W3CL M- 12 TEPA 7
Aazz 1,48 41- 28-CT NOFQW 3212 73. d4MO WA4LDU 150- 15- 106G 4 WBTULP 48 12« 4WA
K1GPJ 725 29- 26-ME KABCRE 2,685 65 41-NE KIFIM/E 0 20 T.8FL NETX 2. T WA
WAITBY 258 17- 1597 WABDCB 2,574 66 304A KARWP 135 15 9TN KehIS) 270- 27 10VA WBTUNU 5 5 OR
Kivzl 56 & 7-EMA KCRQR 1.976- 52- 36-NE WRAWXE 80. 10- BGA KCAEG 70 10 TKY RTHST 1% & 20R
2 WATWDJ  1,590- 53 30-CQ WL7AZB B0- 10- B.GA WD4GEM 45 8 5VA WB70HF 12 4 FAZ
KATTYU 1506 52 29O KeHWG 15 5 3VA
N2CE! (N2BCW oar) WOMHL 1470 48 3000 H 5 8
14,830-155- 9G-NNJ weesl 616 u8- 22.NE Nl
NaWK 6,534 98- F6WNY WEKAY 504 24 21-NE 5552}2; :?3& ﬁ % K5SW 143 13 110K w%aw:: 1?3 ;‘? f;ﬂ['
NRAHN 5300 86- 55-5NJ WEKEA 425 25 1700 WASVJB 598 46 13NTX WASVJB BB 23 4-NTX KEWW SEO- 28 20.0H
K3aM 386 73 SENNJ VE NSHHS 458 36- 12-6TX Ksis - 1 N KBDIO 484- 26- 19-OH
KRGK 2898 49 42WNY WESYCE AC 34 ZLA
K4BNC 2379 61- 39-NNJ VEIVN 2,684 61- 440N WEFYZ S5 35 T1-LA & 9
W2EIF 1,350- 45 30-6NJ VEZTH 1.684- 52+ 32PQ KEIS 17 13 GNTX KeGSS 60 12. 55CV KOLER 85 17 5L
WB2BPY 1.967- 41- Z2F-NNJ KBLMN/VET  378- 27- 148G NSGOB A 10- 48T WERXGQ B 45CV KRAG B 12- 5IL
€20 31- Z0WNY VESLY 110 11 108K KASQFL 55 11 BN
WVZZOW 459 27 17:NNY 6 7 KoRRS 5010 5WI
N2gJ 378 21- 1BENY 144 MHz WAGAZP 737 67- 11-80V KTHS. 18 8 3OR KASQIK 24 B ML
wioz B3 3wy 1 KEGSS 702 54 1380V 8 o
3 AAZZ 4,126-172- 24.CT ngax“s ﬁ‘;_ ‘;3' {f,'gax KBDIO 234- 18- 13-OH WASTI 580 28 20KS
WASFYS  16,900-186-160-WPA KBONMA  2,628-146- 1B-CT WERXQ 5 42 BS0V KCaCL g 3 30 NO2Y 308 22 14KS
K3Z0 16,625-175- 95-MDC KIWHS  2,530-115- 22.ME K50 248 31, BEV pecsi 4. 17. 1RNE
KA38/3 7,658116- 86-DE WAIHYN 1,746 97- 18-CT HKEG e 35 BRSOV 2 WBRZHG 195 15 134A
WEBAYO  6,890-105- 85.EPA K5MA 1,620-103- 16-EMA WFe) 7 25 TV NCOF 144 18- 8L WeRAP 180 15 1204
WB20NE  6,300-100- 83-MDC KIDS 1,488- 93 16-HI 6 § 458 KILCR 18 & &L NBLL 150- 15- $0-KS
WASYON 4,588 86 S53-EPA WAGRW 1,248 89~ 14CT WERG 8 & I-EB WERT 150- 15 10KS
KILOM 4,550 80- 51.EPA AFIT 844 59 16-NH o WDPBCM i 9 PNE
wary 2,685 85 41-MDC K11SW B35 7a- TRWMA 7 KCBQR 3 B GNE KEOM & B BKS
WacL 1,990 §4- STEPA ABIU 887 6% 13.CT NTALKHT 180+ 19 10NV KFOM 25 5 5K3 WY 45 o 500
KIACR 450- 25 1B-EPA KIVSC €38- 8- 11-CT NEENUF 130 12 oMY WBKJY 4 2 200 wove 1% & 2MN
WB3IGR 450- 25 (BEPA ACTJ 584 54 11-NH 125 25 LWa WDPBAM 4 2 2NE prisifS 8 % 3MO
4 WHAIM 478 34- 14T KELMN/7 120 18- 8-UT 432 MH
WAANIP 24,800 2451006 AR wzse A o il ‘ v
ARLI 8,430-142- 85-NFL WANLD 245 35 T.CT :‘v.mow Bi ﬂ;’,’ i’_fﬁ 1 VEALNX fe2- 42 21ON
WEEPH1  11,523-167- 69-BA KADAT 738 34 T-EMA KIFO 2806-122- 23T 1296 MHz
Waay 11,100-148- 75.5C WASEEC 105 95 7-WMA 8 KBANMA 684 83 13CT
WOWHK  10,670-153- TONFL KAIDHO 7% 12 BEMA WEBBKG 2214 82. 27-Mi WAIHYN 871+ B1- 11-CT 1
NAMM 9,304122- 77-VA KBIXD 6 21 CT KTEW 2158 83 20-WV KIWHE 520- 48 11-ME W1R 18 & 3IEMA
NAKCM 8,788-137- BAKY K1vzl 24 18- 2-EMA KBNWD 1076 75 26MI W1JR 460- 45 10-EMA Wi & 3 aNT
WOMFAB  7,680-128- 80-NFL 2 KEDIO 118 4% 38.0H WIGRW 344 43 BCT Kival 3 3 1EMA
KF4FL 7,259-113- §1-TN KaNTK 092- 52- P1MI ABTU 00 #- 10-CT
NAFFO 8,600-152- S0-KY H25MN 7,360-210- 35-5NJ WBBAAX e45. 34 19MI K1IGW 288 42 SWMA 2
WBAWTC  8,016-128- 47-NC WEB2NPE (N2SB, opr) WANJR A5 27 100H AC1J 276- 3 $NH K2SMN 420- 35 125NJ
5439111 48N 5,873-183- 318N WRETGY 235 28, 12.M) WaA1UPB 2 33 sNH WBINPE 240- 30~ BSNJ
KB4DFK 5.400-100- 54-VA WB2QOG  4,440-148- 30-NNJ KGACL 231 21- 11-0H WAIAYS 281- 48 EMA WA2EUS 150- 20~ SN
HS4S 5.368- £3- 61-NC WAZTIF 3,844-138- 28.ENY WABSVV 170- 17- 10-OH KIVSC 258 32- &CT NzBJ 75 18- SENY
K4CKS 5,363-101- 53-GA N2AHN 3,085-144- 27-5NJ 3% & 40H AF1T 95 18- SNH W2EIP 20 10 2.8NJ
NaVA 4,530- 85 5BVA WIXU2  3,744-158- 24-ENY WovT (WDSIAB,0pn) KAzl 60- 15 4EMA 3
AAGFQ 3,888 77 44KY K30M 2278134 17-NNJ % 8 W KA1DHGQ 48 12 4EMA
WA4GBE  2,800- 8G- 35TN WB2YEH 2,139 93- 23-5NJ 46 8 SCT NIGX 196 28- 7.EPA
WASDLI4 2,780 63 43NC K2GK 2080- 80- 26.WNY 9 WARJUF 162 27 BEPA
WB4GFD  2,501- 61- 41-AL W2HBW  1,965.131- 15-8NJ KSHMB 4484118 3L, 2 wary 88 14- 7MDC
WBANNY 2,223 57- 395.5C WARONK  1,981-118. 1780 KAGGEL 2516 7d- 341N WBZNPE  2996-107- 28-8NJ WAITTS 42 7 BWPA
WSaF 2,062 54 38-GA wavo 1,836 68 27.WNY KUsL 1280 S8 B4 WAZTIF 420, 71- 20.ENY WB3JYO 3 19 2EPA
NAMW 1,995 57. 25TN WB20DH 1856 72 23WNY WDSFSA 1275 61 251 NzBJ 832 84 12ENY 4
N4NVP 1,344- 42 32-VA NZBKS 1,350- 54 25WNY WoUB 1240 B2. 301 KIOM 50 50- 15-NNJ
N2CJP 1,014- 30- 25NC K210 1,286 54- 24WNY WDRIIX 1159- 61« 194L N2AHN 741 57« 138NJ WE4F 4 & BGA
AD4F T04- 32+ 22TN WZEIF 1,275 75 17-8Nd NOGIF 1134- B3 184L H26K S7B- 34 17-WNY WY 20- & 48C
K3KTY 432- 24- 185FL N2EK 1,084 56- 19-ENY KaLcR 960 B4 154 W2EIF 484- 44 11-8NJ WD4GSEM 9 8 VA
W4LMJ 240 16 15VA NZWI 1,081 47- 23WNY KABCAL 912 57 164 K2GIE 405- 27- 15-WNY 5
WBICUA 238 47 14-5FL W2WaL 800- 43 2WNY MNIEEE 874 45 18\l WV2ZOW 180- 30- 6-NNJ KDSFRO 176 2 BNTX
WAIMMP 6 9. VA KAENG T54- 56- 13NNJ WaCsE 255 21 12WI K2oR 112 14 GWNY Lo s
WH2JFL 735 48 15WNY KATMM ez 18- oWl NA2D 2 7 BWNY it Rl
5 WAZMJP 704 44- 16-ENY KABGIK 124 18 T4 e
KOSRO 18078194 H7-NTX 660~ 80- 11-8NJ NSHYQR® 192 17 BiL 3 8
N5 14,742-180- 78-5TX K2JF 580 56- 10-5NJ KORAS & B TWI WASTTS BAD. 43+ 2WPA WERNG a6 12 3SCV
WBSRUS  14,644-193- 76-8TX 564 47- 1L KaJFL 77 29- 13EPA KeL 8N 3 B aLAX
NSHHS 14256176 81-8TX WB2BPY 468- 52- $NNJ ] KBIPD 232 2% 8408 KEEMN 3 15, 380v
WASVJE  13,050-174- 75-NTX NAZA A8 80 15WNY WASTRY 1716- 67- 30KS WEZDNE 24 32 7MDG
KISLIS 2,308-127 74-NM NAZO 330- 80 T1WNY Wweva 1155 B0 230N Wacl 203 2 PEPA 7
WBSMTU  B,876-136- BE-NTX WHEZKG 1128 47 54tk N3DOU 184 23 BMDC KrHE 15 & 30R
WiFF 3,560 B1- 45-NM 3 NOFCW B0 30 2OME WAIUJE 188 24- 7MDC WETUNU & 4 2DR
WASIYX 1,568 40 32:8TX WASMNK  3.556-127- 28.EPA KEBOW 86 31. 10-KS Waxo 126- 21 GMDC
AESH 1,566- 64. 2.MS WASFYS  3,500-100- 35WPA ¥CoaR B58 31 1BNE WASFYJ 17 13 BWPA B
WDSBJTS 1,377« 51- 27-M8 N3cX a,348-124- 27-EPA KFoM 480 30- 18KS WASYON 05 15 7-EPA WBEBKS 144 18 8M|
KIS 195- 15 13NTX NIDQU 2382104 23MOC KABIAW 462. 33 1404 KBIHH 102 17~ 6MOC NIBO 80 10- B-DH
WaP 2354107 22-MDC No#Y 206 20 14KS W3GN 28 14 2MUC KBWW 42 7- BOH
& WASTTS 1914 66 20WPA NEADL 298 35 12MN a
NeNB 4,796-408- 44-88 W3AUN (NIBALopr) porabee 242. 22 1168 4
WeRXQ 555 §7- 15-6CV 1,826 83 22-MDC KOal) 290 21 10KS WSAF 528 25 18-GA NDBY 7791 K8
WABOSX A00- 30 105V KaJFL 1518 68 22.EPA WRRP 140 14 16MO N4KCM 308 22 14KY WARTIM 60 10-  BKS
WBTULY 180- 20 9-ORG KRav 1,430 55 26WPA WBKEA a0 10 360 K4HWG 286 42 BVA WBRAP 18 4 4IA
WABLLY/S 130 13- 10:8F WASLWE 1377 B1- 17-MDC WD4FAS 186 18 19NFL Weve 12 & ZMN
7 KB3PD 1,158~ 77~ 15DE VE WEB4CTW 170- 17+ 16.TN KOEOR & ; i_gg
WB2DNE 1,085 71- 15MDC 308 WD4AHZ 170 17« 10-SFL WY +
KDTIY 984 41- 244D KAIKHZ 930- 62- 1508 2‘;’;33’ 1%121 gig: wary {ED- 25 GVA vE
NF7X 203 43- 21WA Waxo B45- B 13-MDC KACKS 150- 15 10-GA
WBTOHF  390- 26- 15AZ WAIWBU 806 62- 19EPA 220 MHz KaJs 135 27 5-VA VEILNX & 4 30N
WBSE 0 B SAZ WAIYON 585 38 16EPA WE4RUA W 13- G4 Checkl
8 KB3HH 6% 51- 11-MDG 1 W&ﬁ? - 13 ?'-Gk ecklogs
WIGN 37- 43 MDC y K B 16 4
WHEBKC 4628 O3 S2MI KASKZF 850- 25- 14-WPA mﬁ 31:: ﬁ }12,‘" WAIMMP 18 6 2vA ﬁ%fg.wm 2L Noaaw,
KEWW 2,600- 85 40.0H N3DUE 234 39- 6-MDC K1DS 20 30 2R Wasv 16 4 +5C
NADEJ 728 28- 26N wacL 204 3 TEPA ABTY 231 21 1.GF
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ARRL International DX Contest
Awards Program

Listed below are all of the plagues that will
be awarded in the 1987 ARRL International
DX Contest. Sponsors as of Qctober 17 are
shown adjacent to the corresponding
category. If you are interested in sponsoring

one or more of these awards, contact the
Contest Branch at ARRL HQ.

The list of sponsored plaques may change
because of QST lead time, so please call us for
a list of what is available before sending pay-

ment. Additionally, the Kenwood Employees
Amateur Radio Club, WD6DJY, has agreed
to sponsor all plagues that are still available
by results time. We salute all who have helped
make the Awards Program such a success!

W/VE Phone—Single Operator

Category Donor

All Band Frankford Radio Club

1.8 MHz Butch Grevae, WIEWC, Mamorial

a5 MHz Lance Johnson Engineering, KRCS

7 MHz David .. Thompson, K4JAB

14 MHz Dayton Amateur Radio Assn

21 MHz Kenwood Employees Amataur Radie Club, WDGDJY
28 MHz Windaor Amateur Radio Club

GRP Woodbridge Wireless Club—N4MZJ and KZ2E

W/VE Phone—Multioperator

Single Transmitter Kenwood Employess Amateur

Radio Glub, WDEDJY
Kenwood Employess Amateur Radio Club, WDEDJY
Wastaern New York DX Assn—W2RR

Two Transmitter
Unlirniterd

WI/VE CW—Single Operator

Category Donor

All Band Frankford Radio Club

1.8 MHz Bifly Lunt, KR1R and Mike Kaczynski, W10D
3.5 MHz Dayton Amateur Radio Assn

7 MHz Northern Arizona DX Assn

14 MHz Fox Cities ARC, WIZL, Appleton, W

21 MHz Carl Lustzrelschwab, KOLA

28 MHz WEMYA

QRP Diavid Newkirk, AKTM

W/VE CW—Multioperator

Single Transmitter WOBW Memorial—Northern lllinois DX Assn
Two Transmitter Kaenwood Employees Amateur Radio Club, WDEDJY
Unlimited Calorado Gontest Conspiracy

DX Phone—Singlie Qperator

Category Donor

World Horth Jersey DX Assn

Alrica Kenwood Employess Amateur Badio Club, WDEDJY

Asia Acadiana DX Assn

Europe Getald Griffin, MD, WBMEP/6

MNorth America Chod Harris, VP2ML

Qreeania Cregon Chordal Corps with Doc Sayre, N7AVE

South Ametica Kenwood Employess Amateur Radio Club, WDSDJY

1.8 MHz Frad Race WSFR in Metmory of DL1FF, a 160 Pioneer

3.5 MHz Kenwood Employoss Amateur Radio Club, WDEDJY

7 MHz Cantral Asizona DX Assh

14 MHz Don Wallace WEAM Memaorial, Central Callfornia
DX Club

21 MHz

28 MHz

QRP

DX Phone—Multioperator, Single Transmitter

Waorld Gloucester County ARC

Africa Kenwood Employees Amateur Radio Club, WDEDJY
Asig Kemwood Employees Amateur Radio Club, WDEDJY
Eurape Metro DX Club

HNorth America Nick G. Lash, K9KLR

Oceania Society uf Midwest Contesters

South America Kenwood Employees Amateur Radio Club, WDSDJY

DX Phone~-Multioperator, Two Transmitter

World Kanwood Employees Amateur Radio Club, WDEDJY
Asia Kanwood Employees Amateur Radio Club, WDEDJY
Eurcpe Tom Middleton, WB4CKY

and Joyee Middlaton, KBAOMW
North America John Brosnahan, WOUN

South America Kenwood Employees Amateur Radio Club, WDEDJY

DX Phone—Multioperator, Unlimited

World H. J. “Hoppy" Hopkins, W4SHJ Memorial—
Phil S8ager, WB4FDT

Asia
North America

Kenwood Employees Amateur Radic Club, WDGDJY
Willamette Vallay DX Club

DX CW—Single Operator

Category
Woarld

Africa

Asia

Eurcpe

North America
Oceania
South Amaerica
1.8 MHz

3.5 MHz

7 MHz

14 MHz

21 MHz

28 MHz

QRF

Donor
North Jersey DX Assn

Alamo DX Amiges

Clarke V. Grésne, K1JX

Potomac Valley Radio Club

Robaert J. Halprin, K1XA

Herbart Hoover, WEZH, Mermorial

Jim Dionne, K1MEM, and Bill Poellmitz, K1MM

Mad River Radio Club

Dr William R, Stapies, W4SME

Bencher, inc

Southarn New England DX Assn

Pouglas J. Woolley, N4PW

Woodbridge Wireless Club—KZ2E and
N4MZJ)

DX CW—Multioperator, Single Transmitter

World

Asia

Europe

North America
QOceania

South Amarlca

George Schultz, WOUA and John Brosnahan,
WHUN

Kenwood Employees Amataur Radio Club, WD&D.JY

Gerald Griftin, MD, WBMEP/S

Kenwood Employess Amateur Radio Club, WDEDJY

Kenwood Employses Amateur Radio Club, WDEDJY

DX CW—Multioperator, Two Transmitter

World

Asia

Eurcpe

Morth America

Tom Frenays, K1KI

Kenwood Employees Amataur Radic Club, WDSDJY
Kenwood Employoes Amateur Radio Club, WDBDJY
John C. Kanode, N4AMM

DX CW—Multioperator, Unlimited

World

Asia

Europe

North America

Special Plaques

Single Operator

Category

W/VE Operator
Combined 8core

W/VE Low Powar,
Combined Score

Alrlca, Combined Scora

Division {CW)

Call Area (CW)

Great Lakes Division
(Phone)

Great Lakes Division

{
Japan (Phone)
Southeastern Division
(Phone)
USSR All-Band (Fhone)
USSR All-Band (CW)

Multloperator

Caribbean Multi-Single
(Phans)
Caribbean Multi-Single

(W)
Multi-Multi Combined
World

H. Staphen Milter, NESM

Kenwood Employees Amateur Radio Club, WDBDJY
Taxas DX Society

Willamette Valley DX Club

Donor

National Contest Journal

Rochestar DX Assn

N4NW, AL7EL and KC4NC

K2NY Memorial—Salt City DX Assn
Rad Stick DX Assn

livonia Amateur Radio Club

Livonia Amateur Radio Club
Wastern Washington DX Club

Rabart Garlough, KB4WL Mamorial
AASBB, KiKI, KABY, NESQ, W2MIG, W3aXU

AABBB, K1KI, KB1FK, KABY, NESQ, SVOAA,
WIFJ,W3XU, W5BOS, WB4TDH

WEMYA
The YASME Foundation

W2PV Memorial—Schensctady ARA [T ]
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Contest Corral

Conducted By Billy Lunt, KR1R
Assistant Contest Manager, ARRL

FEBRUARY
Jan 24-Feb 1
ARRL Novice Roundup, Jan QST, p 80.

Jan 3-Feb |
YL-ISSB QSO Party, CW, Jan OST, p 83.

12
Classic Radio Exchange, Jan Q5T, p 83.

3

West Coast Qualifying Run, 10-35 WPM, at
(5002 Feb 4 (9 PM PST Feb 3). W60W?P prime,
WO6ZRJ alternate.. Frequency is approximately
3.590 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
include your full name, call sign (if any} and com-
plete mailing address. A large SASE will help ex-
pedite your award or endorsement.

7-8

Vermont QSO Party, Jan OST, p 34.

New Hampshire QSO Party, Jan ST, p 84.
RSGB 7-MHz Contest, phone, sponsored by the
Radio Society of Great Britain, from 1200Z Feb 7
until 0900Z Feb 8. Phone only (CW, Feb 28-
Mar 1). Single operator only. Exchange signal report
and serial number starting with 001, Suggested fre-
quencies: phone—7.040-7.100; CW—"7.000-7.030.
Non-European stations count 15 points per QSO
with G, GD, GI, GJ, GM, GU, GW stations (not
GRB). Multiply by number of G prefixes worked.
Mail by Mar 30 (Apr 27 for CW) to RSGB HF Con-
test Committes, PO Box 73, Lichfield, Staffs WS13
6L1J, England,

8
North American Sprint, CW, Jan QST, p 84.

11

WIAW Qualifying Run, 1040 WPM, at

03007 Feb 12 (10 PM EST Feb 11). Transmitted

simultaneously on 1,818 3,58 7.08 14.07 21.08 28.08

30.0815147.555 MHz. See Feb 3 listing for more
etails.

14-16
YL-OM Contest, phone, Jan QST p 84.
PACC Contest, Jan ST, p 84.

15
North American Sprint, phone, Jan QST, p 84.

20

WIAW %lalifying Run, 10-35 WPM at 21002

34 };t}a; EST) Feb 20. See Feb 11 listing for more
etails.

21-22

ARRL International DX Contest, CW, Dec
QST, p 80,

CQ World Wide 160-Meter DX Contest, phone, Jan
QST p 84,

Feb 28-Mar 1

REF French Contest, phone, Jan QST, p 84.

RSGR 7-MHz Contest, CW, see Feb 7-8 listing for
more details,

Rats Nest & Crooked Stick Contest Sprint, spon-
sored by the Tssaquah ARC, from 23002
Feb 28 until 0400Z Mar 1. Phone and CW, Work
stations once per mode, exchange name, QTH, type
of antenna, TARC member (ves or no). Max
250 W (e input. Antenna—homemade wire
antenna, in any configuration as long as it includes
a croaked stick support. QSO points: CW—5 pts;
SSB—2 pts. Multiply by 2 for each state, province,
or eonntry. Bonus: To encourage “Elmering,” con-
tacts made with apprentice’s assist +2 pts; contacts
made by apprentice +5 pis. Frequencies:
CW—T7.075 to 7.150; phone—T7.225 to 7.300. Send

log to Steve Pack, WB’IVAS, 4609 158th Ave SE,  0500Z Mar 5 (9 PM PST Mar 4). See Feb 3 listing
Bellevue, WA 98006. far more details.

Feb 28-Mar 2 12

Y1-OM Contest, CW, Jan (ST, p 84, WIAW Qualifying Run, 10-35 WPM, at
0300Z Mar 13 (10 PM EST Mar 12). See Feh 11

MARCH listing for more details.

7-8

14-15
ARRL International DX Contest, phone, . .
Dec OST, page 80. * Maine QSO Party

4 Towa GSO Party

West Coast Qualifying Run, 1035 wpM at  Continued on next page.

ARRL/VEC
225 Main St, Newington, CT 06111

Exam Info

WRITTEN-ELEMENT CREDIT AVAILABLE!

The FCC has begun allowing credit for written elements passed toward Amateur Radio
licenses. Also, according to FCC staff, there will be a new Form 610 placed into cireulation
later this year to reflect changes resulting from both this decision and the issue on Novice
Enhancement, which should be resolved sometime in the coming mounths.

Since the inception of the VE Program in 1984, a candidate who passed a code test but
who failed a written test was issued a Certificate of Successful Completion of Examination
{CSCE). The CSCE gives candidates credit for the code element passed at that test session.
Also, a candidate who wanted to take onfy a code element could do so and then be issued a
CSCE marked for that code element. Unfortunately, during the first two years of the VE
Program, candidates could not be issued CSCEs for written elements passed.

This limitation hindered hundreds of candidates (and many would-be hams!) in upgrading
because the written element(s) they had passed could not be honored at subsequent test
sessions. The ARRL/VEC office has fielded hundreds of telephone calls and letters from
candidates who wondered why they could not take any (or all) written-element tests and get
them ““out of the way’* before taking code tests. They could take the code tests and be issued
CSCEs for themn without having to take a written test.

The new written-element credit provision now affords exam candidates more flexibility in
arranging their study habits, Candidates can now concentrate on the written elements and
“save’’ the code tests for later studying, or they may continue working on complete upgrades
that require successful completion of both a code and written element.

ARRL/VEC VE Teams will continue, however, (o administer code elements in descending
order (ie, from the highest speed to the lowest speed), and will administer the written
clements in ascending order (ie, from lowest element to the highest).

An unlicensed person who has already passed both the code and written elements for
his/her Novice license should photocopy both sides of the Form 610 after the application has
been completed and signed by both the candidate and examiner, Since CSCEs are not avail-
able for a candidate testing under the Novice exam program (one examiner), the photocapied
Form 610 can be presented to the VE Team where the candidate wishes to upgrade. It is
sufficient documentation that the candidate has successfully completed the elements necessary
to earn the Novice class license.

Test Fee: FCC has set the maximum permissible 1987 test fec at $4.37. Test fees may be
collected only to offset necessary expenses incurred in the program. For ARRL/VEC-
coordinated sessions held during 1987, the test fee is $4.35. Checks or money orders are
preferred and should be made payable to “ARRL/VEC.” (VE Teams are not responsible for
making change for test fees tendered in cash.)

What to Bring to the Session: Bring the origing! plus a photocopy of your current FCC-issued
Amateur Radio license (an FCC requirement). Duplicates of lost licenses are available through
the FCC's Gettysburg office. Also bring the original plus a copy of any temporary upgrade
certificate(s) issued by VE Teams less than one year prior to the date of your exam. Two
forms of positive identification (including a photo ID, if possible} and at least two pencils
and a pen will be needed as well. Scraich paper and answer sheets are provided at the session.

Exam Format: Written-element exams are four-choice multiple-answer tests. A score of 74%
or better is required to pass a written-element exam. Most VECs assemble their exams based
on the ARRL/VEC-issued multiple-choice question pools. However, since some VECs do not,
he sure that you study the material that will be the foundation of the exam(s) you will be
taking. Code-test transmissions are played from an audio tape prepared by the ARRL/VEC
with message contents similar in format to a typical on-the-air Amateur Radio QSO. The
code test is fill-in-the-blank style, and may be passed by correctly answering at least seven out
of 10 comprehension questions, or by copying at least one continuous minute of perfect copy
from the code-test transmission. Based on the PCC's recommendation, the ARRL/VEC does
not require a code sending test. Code tests may be copied on typewriters, but prior
arrangements must be made with the VE Team so other candidates are not disturbed.  G¢&
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Virginia State (JSO Party, sponsored by the Sterling
Park ARC, from 1800Z Mar 14 until U200Z
Mar 16. Exchange QSO number beginning with 001
and %)(TH (count}/ for VA stations; state, province
or XX country for others). Score one point per
phone QS0; two points per CW, RTTY and SSTV
Q80s. No cross mode QS0s, VA stations multiply
QS0 points total by the sum of states, Canadian
provinces, DX countries and VA counties worked.
Others mutltiply total QSO points by number of VA
counties worked. Work the same station on each
band and mode for QSO credit. VA stations may
contact in-state stations for both QSO and multiplier
credit. Mobile stations may be worked in each
county they operate for both QSO and multiplier
credit. County-line stations count for only one QSO,
CW frequencies are 60 kHz up from the low end
of 10-80 meters, anywhere on 160 meters and Novice
bands. Phone frequencies are 3.930 7.230 14.285%
21.375 28.575, and anywhere on 160 meters except
DX windows. Other modes in usual frequencies.
Follow ARRL Standard Contest logging guidelines.
Plaques and certificates will be awarded to the top

scoring stations, Mail logs by April 1 to Virginia
QSO Party, ¢/o George Foy, NADLR, 413 N Ar-
gonne Ave, Sterling Park, VA 22170,

Wisconsin (SO Party, sponsored by the West Allis
RAC, from 1800Z Mar 15 until 0100Z Mar 16. CW
and phone. Work stations once per band and mode.
Work mobiles again as they change county. No
repeater QSOs. Exchange signal report and QTH
{county for W1 stations; state, province or country
for others). Suggested frequencies: CW—3.550
3.725 7.050 7.125 14.050 21.150; phone— 3,890
7.290 14.290, Count 1 point per phone Q30, 2
points per CW QSO. WI stations multiply by total
WTI counties, staies and provinces worked. Others
multiply by total WI counties worked {max 72). W1
mobiles may add 500 points to their score for each
county outside of their home county that they make
15 QSO0s from. Mail logs by April 15 (include large
SASE for resnlts) to WARAC, PO Box 1072,
Milwankee, W 53201,

is
Zero District QSO Party

17
WI1AW Qualifying Run, 1035 WPM.

21-22
YL-ISSB QSO Party, phone.
B.A.R.T.G. Spring RITY Contest

28-29
€Q World Wide Prefix Contest, phone.

Deadline: The deadline for receipt of items for
this column is the ist of the second month
preceding the publication date. For exampla, your
information would have to reach HQ by Mar 1 to
make the May issue. Please include name of
contest, dates, times {(Z) and complets rules.
Send to Contest Corral, 225 Main &t, Newington,
CT 08111, e

Special Events

Conducted By Billy Lunt, KR1R
Assistant Contest Manager, ARRL

Marshall [slands: Kwajalein ARC will operate
KX6BU from 0600Z Jan 31 until 06007 ¥eb 9 o
commemorate the 43rd anniversary of the Battle of
Kwajalein and Roi-Namur. Frequencies:
$SB—14.250 21.350 28,550: CW—7.025 14.050
28.050. QSL and certificate via KX6BU, Box 444,
APQ San Francisco 96555-0008,

Cadiz, Ohfo: The Harrison ARC will operate NSTF
¥eb 1, 14002-2200Z, from the birthplace of Clark
Ciable. Qperation will be 3.875 and 7.230. For a
special QSL, send QSL and SASE to Mike
%iglgz%arakis. KC8XS, PO Box 362, Cadiz, OH

Punxsotawney, Pennsylvania; The Punxsutawney
ARC will operate W3QOS Feb 1, 1300Z-2200Z, and
K3IHW] Feb 2, 1300Z-2200Z, to commemorate the
100th anniversary of Groundhog Day. Suggested
frequencies are 7.235 and 14.235. Certificate for

SARE to W3QOS, PO Box 20, Big Run, PA 15715,
Vernon, British Columbia: The North Okanagan
RAC will operate VETNOR Feb 6-15 to com-
memorate western Canada’s largest winter carnival.
Suggested Frequency is 14.230. For commemorative
certificate and QSL, send QSL and 2 IRCs via
NORAC, Box 1706, Vernon, BC VIT 8C3, Canada.
Gettysburg, Pennsylvania: The Adams Co ARS will
operate member stations Feb 7-8, Feb 14-15 and Feb
21-22, 1600-2000Z each day, to celebrate the 200th
anniversary of the founding of the community.
Suggested frequencies: CW—3,725 7.125;
phone—-3,875 7,225 14,275, For a beautiful certifi-
cate, send QSL and large SASE to Walter B, Lane,
W3KGN, 34 York St, Gettysburg, PA 17325,

Libertyville and Musadelein, [Minois: The Libertyville
and Mundelein ARS will operate WSHQQ Feb 14,
0000Z-2400Z, to commemorate 21 years of club
activity. Operation will be in the Novice and General
bands. Send QSL and SASE to Jim McKinnon,
240%121', 1808 Victorta Ave, North Chicago, IL

Newburgh, New York: The Orange Co ARC will
operate KB2WB Feb 14, 15002-2200Z, to com-
memorate (George Washington’s birthday.
Suggested frequencies: 3.860 7.230 14.260. Also,
logal 2-meter repeaters and packet will be active for
contacts. For certificate, send QSL and 9- x 12-in
SASE (39 cents) to OCARC, ¢/0 A, Maroney,
4 Barr Ave, Cornwall-on-Hudson, NY 12520,
Valentine, Texas: The Big Bend ARC will operate
K5FD Feb 14, 0000Z-24007, on Valentine Day.
Suggested frequencies: 3.922 7.240 14.290. For
certificate, send QSL and SASE to Bob Ward,
WASROE, 1402 North 5th, Alpine, TX 79830.
Taylor, Arizona: The Kachina ARC will operate
WATGWG 1500Z-2300Z Feb 14 to commemorate
the 74th anniversary of Arizona and Valentine Day.
Suggested frequencies: phone—40 and 20 General

84 1113

bands; CW—Novice and 15 General bands. QSL
via Kachina ARC, WATGWG, PO Box 87, Tay-
lor, AZ 85939,

New York, New York: The Telephone ARC of
Manhattan will operate W2FWG Feb 14-15 com-
memorating their 25th anniversary, Suggested fre-

uencies: phone—3.950 7,250 14,250 21.400;
CW—3.725 7.125 14.050 21.185. For certificate,
send QSL and no. 10 SASE via Lionel Riley,
K2EEL, 28 Alabama Ave, Hempstead, NY 11550,

indian Mound, Tennessee: The Clarksville ATS will
operate WD4DBJ Feb 14-15, 1600Z-2200Z, to
celebrate the 125th anniversary of the Battle of Fort
Donelson. Operation will be in the 20, 40 and 80
Cieneral phone bands. For certificate, send (QSL and
SASE to Nadine Buras, KB4EFW, Box 162A,
Indian Mound, TIN 37079.

George, Washington: WTWMO/7 will operate
during George Washington’s birthday party,
18007-24007. Feb 16. Supgested frequencies are
3.950 7.250 14.295 21.425 23,600. Certificate for
9- x 12-in SASE via Eugene Bye, WTWMO, 18 )
St NE, Ephrata, WA 98823,

Apache Junction, Arizona: The Superstition ARC
will operate WB7TID Feb 20-21, 1500Z-2400Z, to
commemeorate the Lost Dutchman Days. Suggested
frequencies: CW—40, 15 and 10 Novice bands;
phone—4{), 20 and 15 General bands. For certifi-
cate, send QSL, QS0 number and 9- % 12-in SASE
(39 cents) to SARC, PO Box 1551, Apache
Junction, AZ 35217-1551.

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 to reach HQ by Mar 1 to
make the May issue. Please include the name of
the sponsoring arganization, the location, dates,
times(Z), frequencies and call sign of the special-
event station. Requests for donations will not be
published.

QSLing Special-Event Stations: To get your
QSL or certificate from any of the special-event
stations listed here, follow these simple guide-
lines. (1} After working the station, carefully fill out
a QSL card for the QSO. Show the date and time
accurately using UTC. (2) Prepare a self-
addressed, stamped envelope. If sending for a
certificate, use a 8- x 12-in envelope if you want
an unfolded certificate, or a no. 10 envelope if
folds are okay. Include enough & for return
of your envelope. (3) Mall both your QSL and your
SASE to the address listed, or to the addrass
given on the air by the station you QSO. Be
patient. Special-event stations will often print their
cards andfor certificates after the operation is over
so0 they will know how many to order. R¥ET]

Coming Conventions

February 7-8

Florida State, Miami

February 14-15

Mississippi State, Jackson

March 13-15

Sountheastern Division, Orlando, Florida
March 20-21

Michigan State, Muskegon
March 21-22

Roanoke Division, Charlotte, NC
March 28-29

Nebraska State, Kearney

March 28-2¢

Kenincky State, Elizabethtown
April 10-12

Missouri State, Kansas

ARRIL. NATIONAL CONVENTIONS

July 10-12, 1987—Adlanta, Georgia
July 21-24, 1988—Poriland, Oregon B8

Hamfest Calendar

(continued from page 70)

Vermont Winter Hamfest at the Milton High School
on Rte 7. Admission $2; under 18 frae. Doors open
9 AM-3 PM. Talk-in on 146.61 or 145.47. Food and
free parking available, Forums, flea market, auction
and radio exams featured. Exams on a walk-in basis
only; fee §4. (610 Forms are provided.) For more
info, contact Mitch Stern, WEB2JSJ, 802-879-658%
evenings.

1Virginia (Vienna)—Feb 22: The Vienna Wireless
ARC is sponsoring their Winterfest § AM-5 PM,
Admission $4. Food available. Talk-in on 31/91 and
()85/685, For more info, contact Mitch Amos, 11601
Vale Rd, Oakton, VA 22124, tel 703-620-3265.

West Virginia (Fayetteville)—¥Feb 22: The Plateau
ARA will hold their 8th annual Hamfest at the
Fayettevilie High School. Doors open ¥ AM.
Admission $3; under {2 free, Exhibitors, flea market
and DX shows. Food available, Talk-in on 146.74
and 52. For more info, contact John Witt, WB0QC,
13% Daniels St, Fayetteville, WV 24840, tel
304-574-0532 or 574-1176. A7)




Section News

Administered by Steven Ewald, WA4CMS

The ARRL Field Organization Forum

CANADA
ALBERTA: SM, Bill Gillespla, VEGABC—AISM: VEBAMM.
SEC: VEBXC. O0: VEBTY, STM/DEGISM: VESABG. After 21
gjars atmy hpqrevluus address | have moved ta 10332-68 Ave.,
montan. My new hame talephone numbsr is 438-2510 and
the NARG Haot-Line telephone, with recorder, is 435-8205,
Many{ thanks to all those amateurs and relatives that helped
with the antennas and the move. Without their help, the job
wauld have beon near impossible. Amateur classes thraugh-
qut the area are going strongly and we ook forward 1o
new graup of new amateurs in the sl-prin% Reports a little slow
with fiy fiot Belng on the air. Traffic; APSN QNI 1387, OTS
28, Infarmal 99, ATN: ONI 284, GITC 62. Passcnal Tatals:
VESCPE 28, VEGABC 9, VEGEJ 1.

BRITISH COLUMBIA: 53, H. Emle Savage, VETFE — fritish
Columbia Emel sncg Net,3850 KHz. NM Fredi VE7EJU
reg:orls QNI 943 QTC 293, SNCs for BCEN check-ins for year
96 high QNI 364 goes o VE7BNI and VE7BNH. British
Calumbia Public Sarvice Net, 3729 kHz. NM Ford VETDDF
Hﬁ 208 102 Tolal 6357, VETEXPO WIND DOWN
BANQUET AND AUCTION 150 guests enjoy the good food
and falk. The VE7TEXPO Commitiee awarded Cartilicates for
oulstanding sarvica and the Oparators of the station, Then
came the aucticn of the signs Used at statton, {o-ax, power
oic. ware auctioned off. The bidding was brisk. The costs of
thase chaltels were paid for and the balance went to The
Shrinar's Childrans Hospial, D%\héood QOWA Christmas

was a great success, Tom, VE/BC, entertained the party
with'his slides and talk on China and amateur radio, Recaived
nice nawsletter from Hichmond ARG also Surre? thanks.
Meng Christmas Ha‘ﬁﬂt ew Yeer. Traftic; VE/BNI 564
Xf? JU 153, VETEJW {1

4, VETANG 78, VEYXA 75, VE7FH
. VE7FME 32, VETEGM 17, VE7BZ1 2, VETBNH 1,
MANITOBA: 5M, Jack Adams, VE4AJE—It is again my sad
duty to report that Doug, VE4AME, became a Silent Key
%c%gamber 1986), Doug will be missed the Manitaba
roaty. As | look out the window while writing this report
it is snowing, but was raining a faw haurs age-December yetll
Nice 10 have old hams come out of the woodwork-listen for
John, VE4AQR, who adter 12 years off the air has been bitten
by the bug so to speak-John is ¢rippled and will be able to
t back visiting world wide with his new KWD 940s & 922
ant . WRIN-9 Sessions, 2 QTC, 462 ONI, MTN-29 sessions
B s EELE
S088IoN 1aflic by in 5:
71, VE4RO 86, VEAIN 37, VEATE 32, VE4BI 24,
MARITIME-NEWFGUNDLAND: ASM, Aaron D. Solomon,
VE {OC—New Section Manager is VE1GA, Armdale, Halifax,
N.&. eff. 1st, Janua.% 1987, Congratulations. VETWF cont
tinues in charge of CRAL outgeing (5Ls. VE-1 District QSL
Bureau Manager, VE1FQ vacates position eff. 1st. January
1987 after 48 years of dedicated and faithful service, Brit has
also written and published the HARC Bulletin for 34 yrs. His
services will be missad by the VE-1 fraternity. Groups in Hx.
Truro, Charlotiotown, Summerside, Saint John, N.B. actively
anq(a ed in using Packet Radio. Many Halifax Metro Amateurs
ook part in Seasch racantly for a missing Hunter, VE1LH ngw
Sody sy, OMa S lrznahrc%"s'\{%mﬁ}aqpld Ty
racovery, . Sila v \ \
VESET. VEsRb.

ONTARIQ: SM, LarB(Th‘n.rierge VEAGT—8M: VEALST. PGL:
VE3AR. SEC: VE3GY. STM: VESCYR. TC; VEIEGO. NMs:
VE3AJN, VE3BUQ, VEICYR, VE3DQK, VEBGSQ. The King-
ston ARG was treated 1o what is wo beliove the first time that
digital colour pictures have been transmitted for a talk usin
et radio fechniques. l.ed by TG VESEGQ. membars
he Belleville TELIPAK group, demonstrated TELIPAK - a sys-
tem which provides thé capability for amateurs to excharige
hires, smrot-free digital colour ‘images, text spesch and
raphics, The novel aspect of the lecture and demo was that
e pictures used for fhe dalk were transmitted on packet from
Belleville by Barry, VE3CJC, 1o Kingsion where Syd, VESEGO,
received the pictures usin dlﬂgipe tars VEITPK and VESNFW,
Canada becomes the third nation (after U.S. and West
Germany) to_have a reciprogal operating agreement with
Japan. New 7J Jepanese prefixes go to Canadiang. NPARC
rovided communications for the Rick Hansan Man in Motion
our with VE3s: AGE FOI HNH LJR LVJ LWF LWW NDF NKW
QIF OZT. zpanicipatin , VEINRP enjgyed a mast interestin
\‘n‘(ISIt to YZ land whora'he wes able 1o
ZTXX's

t 0 s0me apsrating fro
QTH. VEIPXY says il’s never {0 late to leamn and
at age 81,18 stud\yér:\!%inr his advanced, Despite horrandous
band conditions, SQ advises that OQND has not missed
a day in the past six months and Gail thanks all thase who
have helped out. VEIHSF is the new EC for Matro Toronto,
At the annual convertion of the Ontario Science Teachers As-
seciation In Toronto, convention exhibits ¢chatrman, VE3OGJ
of the Scarborough ARC contacted the Club to enter an ex-
hibit. The idea was very successful with about 300 science
toachars and students introduced to amateur radio. These
teachors arg in a mest favorable position to encourage stu-
dents to become amateurs. VE3FN is sposting a new IC-761A
while 1 picked up his ald FT- 202DM. VE3NGZ has claimed
the Windsor ARC's first 30th Annive Award certificate.
Cthers Wg:atéave ua]ﬂi\}og are VE3LFV, A

60,

32, VE3BAJ 30 VE3EAM 25,
VEIOM 22, VEIFGU 21, VEIKXE 21, VEIBEZ 17, VEAJHA
3, (Oct.‘)IVEéAWE 75, VESDQK 35, VEIKXE 30, VESEFX 19,
(Aug.] VEZPQJ 9,
QUEBEC: 5M, Hareld Moraau, VE2BRP—STM: VE2EDD. BM:
VERALE. TC: VE2ZED, NM: VE2EDO. Congrats to VE2's PAX,
EW, AQ and FQT for thelt high scera in the Ganada day con-
test 1988, also to DUI, FGG, UMS and HQ in the CQ, WW,
GW contest VE2HQ was first in 80 meter category. VE2AZC
ot son apouse ont eta choisi les meilleurs chefs de camp pour
la saison 1986, par les membres du Club des camperus de
St-Hyacinthe. VE2VIP {Trois-Rivieres) 2 ete tres actit lars du
jambores scout sur lgs ondas le 18-18 octobrs 1986, Traffic:

E2EDO 141, VE2BP 58, VE2WH 40, VE2EC 18, VE2UN 12.

SASKATCHEWAN. S, W.C. Mund%\é, VESWM—SEC:
VESGU. EC; VEBAQ, VESFT, VESHS, VEEAC], VESWN. TC:
VESGF. ATC: VESXZ, STM; VESHG, NM: VESEE, VEBEX,

VESHG, VESMML, VESWM, 8M: VESWM. OBB: VESCI),
VEBJA, VESWM, The FAegina Amateur Radio Association has
added packet radlo mode of oparation to their club station,

VESNN. Net reports received: SATN 19 SESSIONS 123 QNI
1 QTGC, ARG-2 29 SESSIONS 842 QM1 O QTC. MJARC-2 30
BESSIONS 344 QNI Q QTC. SKTN-2 4 SESSIONS 29 QNI
Q QTC. PWXN 30 SESSIONS 863 QNI O QTC.

ATLANTIC DIVISION

ARE: SM, Harold K, Low, WASWIY—STM: KAZIXV.
SERMWARE: SIA Mamids ks MO HIEs K3PFW, " PIO:
WE3DF.. 5GL: AF3R. PSHA: K3JL.. Due tg heavy work-load
ot KIPFW, | have appointed KC3T| as SEC and KIPEW as
DEC Bussex Co, 1987 officers DARC Pras. KX3E. P
WB3GLC. Traas. WBIGXD. AWARE having VE exams Feb
21, March 28 and April 25, For info contact AWARE head-

uarters. Sussox Co. exams are given by Manticoke ARC.,
ntact KV3D for info. N3DCK of SARA has been {Jubhshlng
the news letter but has resigned. Sorrérto haar that. DTN ste-
tians 247 Traffic 35 in 20 sesslons. DEPN Stations 86 Traffic
17 in 5 sessions. SEN Stations 51 Traffic 3 in 4 sessions.
Traffic: W3QQ 169, WB3DUG 28, KA3IXV 27, WABWIY 26,
K3JL 21, WaPVD 17, WBFEG 6, N3AXH 2. Late raporta’
W3PQ July 24, Aug. 19. Sept. 76. Qct 28,

EASTERN PENNSYLVANIA: SM, Kay Craigie, KGILM—
SM: WAIPZO) ) ¢ WA3PZO

ASM: K038, K3ZFD, 3 . : P20,
SGL: WASIAO. QTM KB3UD. PIO: W3AMQ. TC: W3FAF, This
month the Vatentine goes tg ALL the ARRL Field Organiza-
tign_volunteers m Eastern PA. Whether your forte is NT8S,
ARES, buileting, volunteer manitaring, public infe, technical
assistance, or Section administration, your work si TS our
common goal of & strong Amateur Radio Sarvice. 73, B8, 33
as appropriate!) from KTILM If you're not a valunteer now,
arg's a spot for you, new Novice or ex?erienoed Exira. Wo'ra
%Iad ta sea more and more of our volunleers waaring the Field
rg‘amz.atiun call sign badges. Fer information an an‘a a.sBSect
of the Fisld Qrganization, contact KU3EM, Welcoms WAZDSP
as an Assistant TC. Atthe ¢lub tabte, Pann Wireless ofiicers
are KA3LIM, WA3HWZ, N3DRM 3IRB, and KC3B,
Delaware- Lehigh leaders are KU3K, W2CCE, KB3R|, and
NBSL. Warminsler's customized CW practice comes Mondays
at 7 PM, 147 09/R. Phil.Mont has a similar service Tuesda
et 8 PM, 147.03/R. Bath provide phone numbers to t
rquosts it yvou aren’t legal on 2 m. Interast in ATV seams to
be sising m 1he York area, Did you kngw a parcantage of the
York Hdmfost gate goes to charity? Givie-mindadndss pays
off In many ways| Thanks {for the man¥ club newslatters we
recsive. Your Section Manager, Affiliated Club Coordinator,
and Section Emargency Coordinator. appreciate knowing
what's going on In your organization. Fram the great north-
west, West Hranch AHA reports good results from thoir VE
B ram, and let’s send a "“geod Juy report” to Williamsport
O KIUW for helping half a dozen few members join ARRL.
The other day our high school slectranics class sawed the
orchestra dirdctor in half and made a semiconductor. That's
silly, but Penn Wireless Assn's round table technical net at
9 PM Thursdays on 146.715/R is no joke. Novices and the
unlicensed ¢an te,?phona for reday of queries to the net,
anchared by k » Maybe your group cauld start a techni-
cat help net fike this out your way. Dist. 1 ARES was asked
for backup eomm for a UNICEF torch run. has
become DEC 2. Dist, 3 ARES Net is now controlled by KO3M.
KO3B is now EC for Lycoming Counr&ln District 7. Many
oling hams need money for sthool. ARRL Foundation and
he Foundation for Amateur Radio offer many good

schalarships they can apply for. Leok out for publigity on these
[%I T%N NE% bar (NI : EPA/490/145

awards, SEC : X
EPAERTN/S78/202, FTINIZ67/97, LOCAL NETS, Cotober
QNUQTCY: MARC AHES/62/2, MARCTN/A73/56. TRAFFIC
clober); 531, N3COY 174, KA3DLY 109, WAUQ §8
3DAM 87, KASIME $3, WASGUK 801, W3JKX 68, KB3FW
55, AAIB 52, N3EFW 40, KB3UD 35, W3DP 31, WiKAG 30,
WASCKA 23, W3IAGN 20, WATWV 18, K3WPI 18, W3CL 17,
WAFAF 16, WBBKFE 9, W3VA 5, K3YD 4.
MARYLAND-DC; SM, John A. Baralet, KJIE— Sscong notical
Have you nominated your chaice for the next Maryland-DC
ARRL Section Managar? “Happenings® column in this issue
of QST has the detpils. Let's have several valld candidates!
Packet radia, certainly on VHF, is booming in MDC. W3IW|
reports his bulletin board message count passed 30,000
during the first week of December; he says his is the busiest
bbs in the world and that so far that fact is unchallenged
3E, having heard much talk about integrating packet and
the National Traffic System EEN T3), but sesing lifle formal fraffic
in the packat nebworks, decided to “integrate” by loading the
local bullatin boards with ARAL type mdiograms. A faw naw
packet “keyboard™ operators have now discovered how to
send massages around the country and PKT/NTS integration
in MDC davelopes. K3RXK, MDGC Section Emargoncy Coor-
dinatar, and | have asked W3ABC, the Atlantic Divisicn Direc
tor r\tn? prggosda_ atnaw sectrib%ré-lgve’g %clapshlsnn. Ithats tc;if?ubnc
e Soprdinatar su ublic Servica Station
the BEG, EC and ARES I8 baing over

peinteas, We think ng over-
worked in many places by raquests for suﬁpnﬂ of paradas,
runs, and othar public gatherings. W3ABC has farwardad the

p;ggosat to Nawington, Nate: the proposal cerainty doss not
Testrict activity in Both the ARES and public service areas!
The MDC $sefion staff desires a list of high schcol radio clubs,
Including the school pame and address plus the name of the
licansed ham spearheading the club. Also, a list of licensed
amateur radio cperator faculty members In those schools
without a ham radio club. Plegse send the desired informa-
tion o me, KJ3E, KY3H is chairman of the Montgomery ARC
Antanna 6rd|.nanqa Commitiee working agalnst pry od an-
1enna restrictions in that connty, NB3P reports that as a resuit
of his open house jor Boy Scouts on Jamboree-On-The-Air
day ha now has five boys working on the radio merit badge.
Lairel ARG startad their hollda;:’ banquet with a tree half-hour
“attitude adjestment’’ period! 77 T reporis the Westkink
Amateur News Bulletin is mired Tuesday at 7:15FM on
KA3LAD/R, 147.18. With the nets: Nat/Manager

N| . MDD/W3IFA B8/165/438, Cl\:dgl;:rPNfNa F

Caz 151,
101, KRNI 101, N3DE 86, NSEGF 70, KTAT 55, K3AXK 50,
W3YVE) 40, WILDD 58, KA3T 36, KCIDW 35, N3RO 33,
ATWDT 24, KX3U 22 WBIBFI 19, WADAI 17, KA3PUH 11,
WB3KJT 11 KASIID 8, WA3VPL 6, WASGYW 3, WiZNW 2.

SOUTHERN NEW JERSEY: SM. Richard Baier. WAZHEB—

SEG: K2QL). STM: WB2LIVB. ACC: K2IXE. TC: KAZRAF, PIO:
VACANT. 5GL: KAZKMU. BM: WB2UVB. DOC: WAZHEB.
ATCg N2BQOT, KRJF, KAZRJA and WB2MNF. Pleasa nota that
Jon Pierce, WB2MNF of Madford, is now an Assistant Tach-
nical Coordinatar for the saction in the area of packet radio.
Jon runs the vary popular WB2MNF PEBS on 145.03 and ac-
casionally gives “seminars’ on the alr concemning packet. Jon
obviously can be reachod on his BBS or at his address: 109
Pine Cone Trail, Madford OBQ55, Good news, The Delaware
Valley Radio Assn., being a Special Sarvice Club, I8 autho-
rized to issue the following awards: Worked Al States, 5-band
WAS and the VHFUHF Cantury Club awards. Their Awards
Managper is Frank Capereljo, N2AHN, For informatian on how
10 go abaut gakting m:ur QL cards verified for a.n¥ of these
awards, contact Frarik at: 56 Main Blvd., Trenton 08618. Is your
club going to be conductinr% Amataur Radio classes or be giv-
|nq 3 in the next few manths? Pleasa arlharﬁrvelne aphdne
call or drop me & line. | oﬂendget people cal in? me Fgr this
type of information and it would really be & help to me. Thank
ﬁlg Until next month, 73. Traffie: WB2UVEB 165, NG2T 20,
CQX 28, WAZMGY 26, WAZHEB 6,

WESTERN MNEW YORK: SM, William W, Thomgson
W2MTA—CLUS OFFICERS: ARATS NOZE WAVEX
WA2RYN: GRAM WB2ERW NAZ20 Q WB2JOD:

W, Wag KAZRFT

: (E
NngW Tompking Col, WB2MVX Cayuga; (SELr‘.}Et NI\SEH.

KW for his efforts and accomplishments as BE
during 1986, Chuck will centivue as DEC in Southem District,
Public Service Hanor Roll: N2ZABA NADPF N2E1A NZEVG
WAZFJJ VE2FMOQ W2FR NN2H WB2IDS W2MTA KU2N
WE2NLU WB20WO WB2RHA ND28 KARUBD NE2W K2YAI
W2ZQ.1. Novembar BPL: WB2IDS.
NYSEMO 119 005

05

NYS/M* 236 A0  WB2EAG
WDN/M* 388 143 30 WB2OWO
Mike Fd 205 30 VEZFMO
NYPON* 886 402 30 WB%DS

Nat 38 006 29 MO
VHE THIN g40 000 ©4 WB20WO
STAR* 219 086 20 NE3B
OCTEN/E* 095 30 WB2HLY
WDNE> 810 194 30 WB20WQ
NYS/E* 370 B 30 2N

'SR 026 Q06 05 W2MTA
Bluplina 280 Q 29  WA2BEF

RCN 378 009 29 WB2HBU
NYSPTEN 638 0681 30 NS2Z
ESS 378 30 2WSS
gﬂﬁbﬁ 364 005 30 ‘WB20FU
N 211 0F2 29 WAZPUI

MVTN 015 040 08 2
QCTENA* 243 066 30 WB2HLY
WDN/L" 454 148 30 B2
NYS/L* 30 SN

259 113

“NTS Nets. NYTN Qctober 101-26-28 KA2DQA. LCARES
Nav. 084-7-6. Special Barvice Club Radio Amateurs of Greater
Syracusa ViE}AGS) naw has a VHMF Awards Managar; KA2K will
valldate VUCC applications i Syracuse area, it is with desp
ragrat that we recard Hank Blodgett, W2UTH, as a Silent Keﬁ.
Hank was an ARAL Assistant Diracior, past President af
and SIARC, and a Director of AWA, PACKET RADIO: KC2TF,
appointed MTS Second Region Packet Manager, ¥s working

ith EMs and 5TMs |n tha sscond call atea to implement Pack
et integration into NTS as described in last month's ¢olumn.,
WNY W2Z0. is soliciting “dual mode” stations interast-
&d in doing liaison to the Section Noda suation(sz. W2ICZ eloct-
ad a Directar of the New York State Packet Forum. At 2
NYSPF mesting in Batavia, Local Area Networks (LANs) were'
described; 146.03 in Rochester area, 145.05 in Buala area,
145.07 in Binghamton-Eimira area, NYSFF adapted & six
metar Packet Frequency Plan for 51.91 to 51.99 Mhz, in ad-
dition to its two meter plan for 144.97 1o 145.09 and addition-
al 2M axgansiun frequencias. Additional 1rer%v|.|ent:|as adopted
were 220.558 ,60, an: .90 Mhiz. Further expansicn of
tha NYSPE Pfan is anticipatad at is next meeting on March
28 in Binghamton, Officers of New York State Packet Forum
tar U @ New York) are: Prasident KB2HQ, Vice Prasident

2DUC, Coordinatar WB2WHD Secratary k2VD. GB CH.
Traffic; KAZUBD 484 , WAZHSE 413, WB2IDS
410, NaDPP 303, WARFJJ 294, NZABA 244, W2MTA 236,
VE2FMQ421£§$}‘JIZN 2185, NN2M 159, NE2W 192, ND25 180

1
P 96, KAZDBD B5, W L
43, wgez.cnglé :?14 mr\\‘r\'r 20\5%356 %%%Lszi Neds 12 K2IUT
&. (Octoben) KAhnéiD a1, KaVR 2. ’ !

WESTERN PENNSYLVANIA: 5M, Otio k.. Schuler, K3SMB—
SEC: WASUFN. 5TM: WNSVAW. PIO: KCATO. OOGOOR:
KJ3Q. 5GL: WADTW. TC: K3LH. BM: KR3P, AGC: AK3J,
NET QNI QTG SESS KHz TD  MAN
WPACW 234 138 3 3585 7:00P  WAJLINX
WPAPTN 4680 90 3983 8:00P WAJHLN
KEN 210 87
PFEN 220 13%
WPAZMTN 354 121 :
NWPAMTN 399 32 2B 144537  10.00P

KC3aNY Met Manager above net.
KSSN 7 8:301

17 40 20 373D P KAINGA.

On November 19, 1988, the Faderally—ordered test of radio-
logical smergency resq%ﬂse plans and preparednoss in sup-
It of Nuciear plants. The Beaver Valley Power station Fixed
uclear Facility was the site selected. Amateurs in Beaver
County were alerted for the fest, and they had backup in
Allegheny County, Butler, Washington counties. These
counties had shelters set up for running decontamination tests
as various schools whare moved from the area endangered
the release of radic-active mgte;tals. Tha drill was a suc-
and the amatewrs who aided did & fine job. The Amateur
Tansmitters of WPA celabrated it 60th annive this month,
Qur bast wishes for its continued specess. WAJHLN, the
manager of the WPAPTN, was haospitalized for a coupte of
weeks and is now back home, | was also in for 10 days, ang
we want {o thank everyona for their conearn, Traffic is down
guita low this month, and | hape it will pickup this coming
rmonth. These past months have been good ones tor the sec-
tion as many evants togk glace using us for & great many.
Trafticr Ki 281, N3EMD 147, N3AES 122, W3OKN 115,
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TOP-OF-THE LINE
HF TRANSCEIVER

GREAT PRICE, CALL

KENWGOD
TR-2600A

£2652.95
plus free spare PB-26

U

HAM RADIO
HOME STUDY
NOVICE VOICE COURSE

Updated novice-voice questions

6 stereo code & theory cassette tapes

2 books, code oscillator, key & baner}v

Color Ham Bands wall chart & frequency iist
Sealed novice exam for a Ham friend to give you the
code & theory test in your home

& FCC license application forms & instructions to your
wxaminer. ideal for spouse & the kids!

PR

MA-40

40° TUBLULAR TOWER

s745 SALE! $549
MA-5508

55 TUBULAR TOWER

21245 SALE! $899
# Handfes 10 s4. tt. at 50 mph

® Pleases neighbors with
tubutar streamiined look

aTX-455
55" FREESTANDING
GRANK-UP
# Handles 18 sq. ft. at §0 mph
i ® No gquying required
4« Extra-strength Construction 1
—ama.. ® Ganadd raising and motor
drive accessories

Shownwith optional
MARE rpler base

IN $7TOCK FOR QUICK DELIVERY
OTHER MODELS AT GREAT PRICES

]

GRANKUP SALE!

Single Strength
{handies 9 sq. it.)

HG3788 - 37 Tower
HG5233 - 52 Tower

Heavy Duty

{handles 16 sq. ft.)
HGS54HD - 54° Tower
HMG7OHD - 70" Tawer

® All stee]

® Includes base & rotor
plate

® No guying required

® Hot dip galvanized

& Accessories available

L CALL FOR PRICE!

KEMVWOOD
R-5000

High Performance Receiver

® overs 100 k7 -4 MHz im0 hands
& PRI ST BN
& Camguter Sontral nghion

LOW PRICE!

FT-727R
@Sw, Dual Band
2m7440 MHz

Enhanced Version
Now Availablel

GREAT FRICE!

TN

30w in, 180w out,
with low-noise
preampl

MODEL
2M30-160P
far 2 maters

BALE!

$219.95
From the Originator of the

QUALITY VHF AMP/PREAMP COMBO!

Full Line Mow Includes

UHF Models with
QalAs FET PREAMP!

CALL TOLL FREE (800) 854-6046

Toll free including Hawail, Phone Hrs: 7:00 2m fo 5:30 p.m, Pacific Time. California. Arizona and Georgia custemers call or visit ngares! store.
California, Arizana and Georgia residents please add sales tax, Prices. specifications. descriptions subject to change withoud notice.
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KENWOOD
TS-711A

TS-811A

|deal VHF/UHF base stations for
2M/TOCM transceive operation.

ZREAT PRICES.CALL

KENWOOD
TS-4408 _

HF TRANSCEIVER
® 160-m to 10-m Amateur Band
# 100-kHz to 30-MHz General
® Avaiiable with optional
built-in Antenna Tuner,

CALL FORPRICE!

KENWOOD
TR-751A

COMPACT 2-METER
ALL MODE TRANSCEIVER

LOW PRICE!

ANAHEIM, CA 92801
2620 W. La Paim

(714) 761-3033, (213) 860-2040
Between Disneyland &

Kratts Ber; /]
Bob Ferrero WeRg ol Berry Farm

Fresident &3‘1“3"11- e
Jim Rafferty N6RJ 1404 S m e e e
VP So. Calif Div. eil, Mar. KC4MJ Al, Mgr. WABSYK
Anaheim Mgr. Lmrawlle T norih of 1-285 17N-5in Ave.J175-16th Ave.

KENWOOD
TS-9408

TOP-OF-THE LINE
HF TRANSCEIVER

CALLFORLOW,LOWPRICE

NOW! RAPID DELIVERIES

FROM STORENEAREST YOU

KENWOGD
TM-3530A

The First Comprehensive
220 MHz FM Transceiver

ARE YOU READY FOR
£20 MHz OPERATION'?

BUHLENGAME CA 94010 PHOENIX AZ 85015
399 Howard Ave 1702
415) 342-5757 1602} 242-3515
ecrge, Mar. WBBDSY Boh, K7ROH
5 miles south on 101 from $FQ

OAKLAND, CA 94606

W, Cameibark AC.

East of Hwy. 17
SAN DIEGO, CA 92123
53?5 Kearngo\.'x!la Rd.

um Mygr. KMGK
Hwy. 163 & Claremant Mesa Blvd,

KeNwooD €&

TH-21BT/31BT/41BT

MINI HAND-HELD
With dip switch
programmable

CTCS3S encoder
built-in,

GREAT
PRICE!

KENWOGOD
TM-2570/2550/2530

i OW 50w 30w

Compact FM
Maobile Transceivers

LOW PRICE!

KENWOOD
TH-205AT

The @
Affordable
Portable!

Ultimate
(GREAT PRICE!

VAN NUYS, CA 91401
6265 Sepulveda Blvd.
}f18) 98 2?1?

{, Mar. KB
San Diego Fwy.
ar Victary Blvd.

STORE HOURS

10 AM-5:30 PM

CLOSED SUNDAYS
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.J Hz 1300 MHz 7 ) e =Y 1.2 GHz Transceiver:

oy The First Full-featured

iNSTOCK FOR - ;
IMMEDIATE DELIVERY 138174 MHz 1240-1300 MHz Transceiver
|G- TEA (2hw) IC-275H (100w ARE YOU READY FOR
N\__QREAT PRfCE’___,,_,—- =7 1.2 GHz OPERATION?

e Februar jr— A HAND-HELD
M < ¢ 3] ICOM
IC 28A/28H ICOM Mo¥|th' (A _,_ﬁ__J VHF/UHE

- Burlingame
Tth Anahelm :

San Diego
14 Phaemxg
2-METER MOBILES o Qakand
IC-28 (25w) 1G-28H (45w) © 28thvanNuys | I1C-02AT IC-2AT

LOW PRICE! - ) - IC-3AT
Spec ial pricing will be honored at| IC 04AT IC-4AT

~all of our locations for the entire

. month of February. ] ¥ ] iICOMl
: On the designated date at the ‘ IC-ﬂZA/UzAT ”

. --above locations, N
" eFree prtze drawmq each huur Haﬂd—H@IEfl

“e Grand prize drawing - )
timst he present 1o regnster ar Mﬂ) - AT MQdel

The Latest in ICOM's Long | ~ ¢ ICOM personnel available to w/ TT Pad
Line of HF Transceivers demonstrate equipment - ] GREAT

CALLFORLOW,LOWPRICEVV S : L PRICE!

. -E- ol

ANAHEIM, CA 92801 BURLINGAME, CA 94010 PHOENIX. AZ 85015 VAN NUYS, CA 91401
2620 W. La Palma 994 Howard Ave 1702 W amelhack Rd m,&epulveda Blvd,
(714) 761-3033, (213) 860-2040 (4151 J42-5757 1602} 24 18) 988-2212

Betwaen Disneyland & George, Mgr. WB6DSY Bob, K?RDH 1. Mgr. KEYRA

Knotts Berry Farm S miles south on 101 from SF0 Eastol Hwy. 17 San Diego Fwy.

Bob Ferrero WGRJ arVictory Blvd,

President ATLANTA, GA 30340 OAKLAND, CA 94606 SAN DIEGO, CA 92123
5071 Bufor Hwy 2210 Livingsfon 51, 5975 Kearny VIlla Re. S$TORE HOURS

Jim Ratferty N6RJ 404y 253-0700 {4151 534-5757 1619 560-4900 ¥
VP S CalitDiv.  Neil, Mgr. KCAMJ m Al Mgr. WABSYK Tom. Mgr. KM&K 10 AM-5:30 PM

Anaheim Mgr. Doraville, 1 mi, north ot -285 17N-5tn Ave./175-16th Ave. Hwy. 163 & Claremont Mesa Blvd. CLOSED SUNDAYS

CALL TOLL FREE (800) 854-6046 _

Toil free inchiding Hawaik. Phone Hrs: 7:00 am to §:30 p.m. Pacific Time. California. Arizona and Georgia cusiomers cail-or visit nearest store.
California, Arizona and Georqia residents please add sales 1ax. Prices. spacifications. descriptions subject to change without notice,
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MiNI
HAND-HELD

FT-23R
2 METER

FT-73R
440 MHz

Sw, Dual Band
2m/440 MHz

Enhanced Version
Now Available! #

CALL FOR PRICE

FREE SHIPMENT
MOST ITEMS UPS SURFACE

FT 757GX.

Compact HF Mobile Transceiver

CALL FORPRICE

Y AVNESY

FT 2700RH

Full Duplex FM 2M/70cm

CALL FORPRICE

HANDHELD
l FT 209RH

5 WATT 2M/HT

CALL
NOW
FOR
LOW
PRICE

EAAEST

FT 726R

Great for OSCAR 10 and VHF DXing

YOUR BESTBUY! |

WESHIPDIRECTTO YOU
FROM ANY ONE OF OUR
NATIONWIDE QUTLETS.

ANAHEIM cA 92801
2620 W. La Paim

Between I:Il-:npvland &
Knotts Berry Farm
ATLANTA, GA 30340

6071 Buford Hwy,
404 263-0700

Bob Ferrero W6RJ
President

Jim Raﬂarly NGRS
VP So. Calif Div,

Angheim Mgr, Daraviile, 1 ini. north of 1285

BURLINGAME, CA 94010 PHOENIX AZ 85015
939 Howard Ave, 1702

{7141 761- .i033 1213) 8602040 t415} 34e-5757

Genrge, Mgr. WBGDSY

§ mikss south on 101 from SFO

CAKLAND, CA 94606
2210 lem

' i41
Riail, fgr. KGN m Al Mgr 7

17N-5th Ave (175-16th Ave

W, Camelback Rd
EBD.?] 242- 3&15

East of va 17

SAN DIEGO, CA 92123
mn st 5375 Kearny Villa /4.

(6191 560-4400

am, Mgr. KMBK

VAN NUYS, CA 91401
6265 Sepulveda Bivd. y
1818) 9882212

Al, Mgr, KEYRA

San Diego Fwy.

at Victory Blvd,

STORE HOURS
10 AM-5:30 PM

Hwy. 163 & Claremont Mesa Blud, CLOSED SUNDAYS

CALL TOLL FREE (800) 854-6046

Toll tree inclsding Hawail, Phone Hrs: 7:08:am to 5:30:;p.m. Pacilic Time, California, Arizona and Georgia customers cail or visit nearest stare.
California. Arizona and Georgia residents please add sales tax. Prices. specifications. descriptions subject to change without notie.
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WASLINX 67, NACZW 93, KQIM 83, KCIYE 59, WAIDBW
59 KAINVZ 46, NIFM 43, WIKMZ 42, KaSME 38, WaRUL
37, KaLTV 28, NIEKJ 17, KGC3JQ 14, WISN 9.

CENTRAL DIVISION:

ILLINOIS: SM, David E. Lattan, WDBEBQ—SEL: WIQBH.
STM: OCIC WETT. BM: KIEUL 5GL: WIKPT, PIO: KSIDQ,
ACC: WHBOSFT, TC: NIRF. ASM: AASD. Attention lllionis OBS
appointaes and others who have had trouble copying W1AW
bulletin transmissions of late: Mincis Bulletin Manager KOELI
transmits the ARBL. bulletins each week at 1900 Meon-
day avenings an 3620 kHz, ot 60 WPM Baudot RTTY. If the
sked is missed, backup tima is 2100 CST, If you utilize this
service, drap EUI a card with your location and a retaption
feport, OBS K9G XU has heen sending hard coples of the the
bulleting to 73 clubs jn the St, Louis area, Nevember 15th saw
the formation of the lllincls Rapeater Association by about sty
repoater enthusiasts trom threughedt llincss wha met in
Bloomington cn that date. By-laws were approved and intarim
oificers to sarve until the tirgt official annual meating in early
were slected. By the time this goes 1o press all repeater own-
ars in liEnofs should have recaived a gackat mcluding IRA
hylaws, coordination criteria, and & memberstup application,
It you are a repeater teustas or ownar and have not received
this intormatian contact WDSEBQ. Congrats to Clif, WASMAD
who Is & proud new pglp. with harmonic Amy making har QRM
debut on November 19th. Clif also raparts that PA and
tha KJSL BBS are plgling an increasing role in the delivery
of NTS traffic in the Chi araa, Sﬁacia[ thanks to all the
folks who put together the RARA/EARS hamiest and lfincis
stata convention. The event was wall atlended and it was &
pleasure for both SEC WOCGBH and myssif to atlend, DuPage
county EG NSCIB reports that on November 7th he DUP?B
Co. Chapter of the American Fed Cross held a '“Gheltar Ex-
perience’’ excercise in Westmont. The dupage ARES net on
146.01/81 was opened and the shelter sita mannad by ARES
membars tor the duration of the 18 hour excercise. An avaly-
ation maetinﬁ aftar the evant was attendad by both ARG and
AHES persoinel. Nina piecas of traffic wera ariginatad Into
NTS du:ir;?é]s exuarcise which served as the SET for D age
Gﬁun%!\ 8. Trafle: WoHL X 238, KAYFEZ 184, \lcg 155,
WOEHS 136, WOHOT 128, WOHB! 113, WONXG 101,
WATMAD 95, KDSK 67, WASVLEC 73 WalWH 80, KACNP 54,
WOKH 52, KIEU] 45, NNGM 45, WOLNQ 31, KAIBBY 19

KASCTWIT 18, N7DOY 19, WDeDZL 18, KDaTk 14, WRSTVH
13, NOEDK 12, KAQEW 11, WOSHOW 10, WalliM &,

Roco! ;mq. WE cal c1° d% pevi WSVEY/M 8, KSWMP 5, WAYRHUM 5, WOUHD 3.
ecalve ange B ain mp. avice INDIANA: SM, Ron Koczor, K9TLIS—ASM: WIUMH. 8EC:
Only MH2) " (dB} (B} (dBm) Type Price WRaZOE. BYM: WoJul. ﬁ.c%: KOS, TC: KaPS, SGL:
P2avD a0 <l 15 D DGFET $20.05 Y O R Texoe ar Do0U, GIN KB, ICNHVSE,
pEOVD oe4 <ld 15 0 DGFET 829.95 Net Fraq Time Dally UTGC ONI QTC TR Ses
; PEOVEG 50-54 = 0.5 2 +12 GrASFET §$70.95 N Ry 1iNetalzanG mEYe do4 5581 S0
¢ P144vD 144148 <tH. 1B ¢ DGFET $29.95 QIN 2656 1430/0000/0300 635 363 1457 0
i P144¥DA 144148 <10 15 0 PGFET $37.95 GN 470 2315 147 23 68 27
P144YDG 44-148 <{.5 24 +12 GaAsFET $79.95 TWN 3810 1310 1590 G
© P220VD 220295 <18 5 ) DGFET $20.95 WN YHF Bloom.JKekamo 2081 K
EoveA 2 Sl B s ottt 39 o MRS lon County: NOFX M Lake, Goxinty
c pd + . H , EC H Joun
- P432VD 450-&50 : i1.3 i5 ~20 aaipular $3295 ﬁg%ﬂTN% dstg:r;t seey. !?gga,ﬁﬁMaJr-‘ angﬁ.?ngr&wm f;%rg
pazzvDa  dmdm <l 1 7% Dpolar, 34880 _ NSBWU. BFL: WedUJ, with 740 3] . loas sha nover steap!
7777777 N e o iy 'i:);\g] deadlmg 1%Hrér§rmatl%n o got ko dtgés tg:)lumn i;theﬂ?ih
- ) 8 . membals respon an acia § In
inline {rf switched) - = : Hammond (st mant. Had Cmss.pSaJvaﬁon Ay e, Gl

spavh 2840 <12 15 a DGFET 453,05 [iefanse werm assisted. Well done and thanks to NODTQ for
= BPEQVD - 50-54 <i4 . 15 0 - DGFEY £50.95 the raparil ARFL appointeas: you can gat AHHL name badges
TEPRIVDG T BS54 «0.55 24 +12 GaAsFET %109.05 from saveral sourcas now i & talpr depending on your ap-
- BP144ND 144-145 Py 15 0 DGEET $50.05 peintment. Write me for detalls. S5C of month is Parter County
SP144VDA 144.148 <11 15 a " DREET - Ok : ARG, which celabrated its 10th annlversary recently, News-
: g;gg}ge : gﬁg f.%oigs .Eg + G!z Ggegg;'r' sggg gg - %‘EDS.L!?giug':;?b\;&nguwm?rﬁeb"e?;‘%nd Qaécf;gﬁfrgl"ig

: <1 . lub g ice and digital repeaterg,
SP2NOVDA 220205 <13 15 b PGFET 567,95 e O D iy Claress. Congeals
BSPR2OVDG . . 220-225 « .55 pat] w12 GaAsFET - %0995 PCARC Glub officers remember that 1887 ganual report forms
432VD £2-450 <19 18 R Sipolar $62.85 . will soon be amving fram Hqtrs. PLEASE return them and
__SP432vDA 420,450 <12 17 ~20 Bipolar $79.95 masntain zour active afiiliation. Exciting things will happan
SPASIVDG £20-450 < 0.55 16 +12 . GaAsFET 510895 . when the Pan-American (3ames coma to indiana later this year
R . - and ham radio will ba an active participant. Keep your ears
- T . . gpen to leam howgluu can help. There'll he wark far_gll!
o : : - . ) . . - Hemember that 1987 & tha 50th snniversary of the ARRL
very preamplifier is precision aligned on ARR’s Hewlett Packard HPS870A/HPI48A state-ol-the-art noise figure DXCC program. Plan to take part in the special commemara-
mefer. KX only preamplifiers are for raceive applications only. inline preamplilfiars are rf swilched {for use fion activities planned. See you all at the February 22 Laporta
with fransceivers) and Randie 25 watts fransmitter powar. Mount lnllnolrreampliﬂurs between transceiver Winter Hamies?, . . my first visit to that area of the stata. 1'd
‘and power ampliller for high power applications. Other amateur, commarcial and spacial preamplifiere available like to meet you there. info on Val Exﬁ)&“ gessions can be got-
bl shidet b - in the 1.1600 MHz range. Flease include $2 shipplng in ir:‘aen g'lom NCSs on TN, QIN and ICN. All Appaintees: remenm-
- 11.5. and Canada, Connecticut residonts 2dd 7% wft :;ﬁ%ﬁﬁ”%gg?ﬁmwﬁsﬂf&g&ﬁmwﬁ ‘%‘{f’
ﬂ d vance d safes tax. C.0.D, orders add $2, Alr mal! to foreign cour- A WV 132, ] 56, WODOWD 58, KDOER 58,
: St » 7 frias add 10%. Order your ARR Rx only or inline WAIQLW 88, KWIL 52, WBIAWI 45, KB9HH 37, wgg;.ﬁ]
n e c 3 § v c r - proamglifiar today and start hearing itke never bafore! 35 WBOPEZ 30, KAGRNY 28, WOBTZ 24, KOKTS 23, WoZE0
% . o . ﬁ%ﬁ&q%n 9, WOPMT 18, KASLOM 15, KOZEM 11,
.. ﬂesaa fc h . . - WISCONSIN: &M, Richard R. Hogent, KSGDF—SEC:
WOCAK. STM: KOUTQ. ACC; KASFOZ. BM: WBRISW. OCC:

) - o 4 -y L NCIG. PIO: K9ZZ. SGL: AGYY, TC: KAaGOF, KAQJOL, a Kau-
Box 1242 » Burlington, CT 06013 203 582-9409 - - fauna Polige Officer, formad HAMS {Higrhway Amatour
) - : C - - . o - Monitoring Bystem) against drunk drivers. They voluntarlly

i o St e T e e s s e T 2 St ppont S1speCted drunk drivers ta palica, and this idea is
Tonna Anter e e e R
' 10 - is & fiew Q0 and FIA in Applatan busy prometing Amateur
on na ntennas FgFT Radio in newspapers andpaet schoclss.y ast AIIPSGFU\C has

Reims, France ) }  awarded KOWTF as thair Member of the Year for 1986 and
== olacted new officors: Pres. WOYCV; v.P. WBSHGS; Sac.
Boom Boom KIILV; and Treas. WASPOV. Giresn Fox ARC new officars are:
Description Lergth Price * Description Ltength p . S ZHE: V.P, KCIEY, Sec. KASVOA; and Treas.
50 MHE R Element -W(T,E;— ;;;0 902 ME ~TEl Engt f[?' N9EDY. Gralten Chamber of Commence still complimantin
A o ' W2 MHE 5 x o9 Ovad Kt 15 ] U i LA
4 x 2 it a3 2250 asslstance e Bi-unit Chnstmas Parade, Febry at,
144 MHz 4 Element 1A 4400 walk-in axams begin at 9 AM at WCTI, 800 Main btreat,
iy S e 1o i mewmss e gw ol L e R A
144 M 9 Eleme 4" FHO z 51 > : h
144 M:: 9 f";m(‘,':c: f:; ;Z ::? :;:: ::: ff“"':;e’““'"‘ W 89001 thing Party at the Port Washington O&G Club, sozial at 8 G
148 ™ BNy Lross aaun 42 23 Quad kit 49 25 00 with dinner a 7 PM; bring a grab-hag exchange gift; prograrn
by Mz: :’: E: Porti:ble 1’42 !.ﬁarg} 1296 MHz 4 « 85 Guad K 159 435 00 g}!{ga recegtsfkri‘ewéocsné%m‘?saa%ons. Shaboyga{att}%uq‘tg
z T Eiemen PR mambers have been donating ham equipmient to bui
‘ 2M, Thcm 2 Port PWH Duysder 54 00 thelr super club station and will havsg.a Valen(t‘napﬂinner Eabru-
435 MH - 590 e Peart PE i ary 131h at Durand's Supper Glub. Like to gat some free Emer-
o 9 Element 4 5900 38om, 23em  2-Port PWR Divider Le 00 ney Communications training with & group that is ranked
435 MHz 19 Element By SH 00 2M, 70cm d+Port FWR Divider TE0D %ep nationwide for its programs, yoals and activities? The Mil-
432 MHz 21 Element 151" a1.0o0  35em, 2dcm  $-Port PWR Divider &6 00 waukes ARES group is the place'to be, contact EC WBISMM
435 MHz 2 a9 Cross O 400 * Calt for monthly specinl sales for details. Milwaukes AHES Net meets Mondays, 9 PM on
144/435 MHz 918 (iscar 910 T8 00 146,67 MHz. Teylor County ARES mamber_swear.ﬁhESvesw
) CALL FOK L ATALUG AND CSUAR ATHTEM> ﬁ! PLIbuc San”ce mnts andcﬁwl‘la‘ylw UOI.Iﬂl.'y hmergenw
PRICES SUBJEST T CHANGE WITHDUT ADMANCE NOTICE 1D cards. WaVaD and WICOG rece“‘,'edg!?ﬁue for 50 yaars
VISA.MASTERCARD ACCEPTED 3}40 BE| %egu:f mem?gershlp. S' cial l‘ri)1 F‘}S(tem{:jcale tg
N or quatifying 12 congeculive monlths. So repo!
CONVERTERS THE " PX " SHACK CALLING HOURS: Silent Keys \%QOI’-YL RuoEm; WALJY and WIRSA. Have qSB&
PREAMPLIFIERS T e, g R AM I P orders tions abaid Packet Radio? Weite to Wisconsin Amateur Packet
ATV~ OSCAR | i e Far, Conniea Radio Association, P.0. 1215, Fond du Lac, Wi 54935, Trafic:

WEIYPY 1177, KASHIE 354, WOYCV 219, KOGDF 178,
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fronics ;Mim

At vour dealer now

KAM gives you CW, RTTY, ASCII, AMTOR, HF and VHF
PACKET all together in one unit.

We combined the features of
our UTU-XT and KPC-2 to give
vou the true afl mode unit your've
been asking for, the Kantronics Alf
Mode (KAM™),

KAM features bargraph tuning
and user programmable MARK
and SPACE tones for RTTY and
HF packet, as well as limiter/
limiterfess operation on HF for
weak signal operation.

KAM's CW demodulator is also
programmable for both center
frequency and bandwidth.

KAM's RS-232/TTL terminal
interfacing provides universaf
compatibility to all computers,
including Commodores and PC
compatibles.

If you're looking for increased
sensititivity and the greatest
amount of flexibility in an
all mode unit, look to Kantronics.
We've got it afl together in the
Kantronics All Mode.

Suggested Hetail $319.00

T

CAI'e FEA

STURES

* Transmit and receive CW 6-99,
RTTY/ASCl 45-300 baud, ARQ, FEC,
SELFEC, Listen ARQ, VHF and HF Packet.
* HF and VHF radio ports.

* Command driven by your comptuter with
over 100 software commands.

* User programmable baud rates for RTTY/
ASCll—selectable In one-baud increments,
* User programmable MARK and SPACE
tones on HF, you choose the tones.

* Salective RTTY Autostart operation.

* Separate CW demodulator filter with pro-
grammable center frequency and bandwidth,

* Separate CW keying relay for positive or
negative keying.

* 12-pole programmable switched capac-
itance input filtering.

» QQuartz synthesized AFSK or direct FSK
operation.

* RS5-232 or TTL level operation by jumper
selection,

+ 16KRAM (expandable to 32K}, 256K
EPROM, EEFROM for parameter storage.

s Compatible with any computer having an
asynchronous serial 1/0 port.

* FCC Part 15 compiiant.

2400 BPS Packet Video or Basic Packet Video
VHS or BETA~ $25(includes shipping)

ﬂgobRAﬁTU-TERM/PACTERM for IBM and compatibles,
Works with UTU, UTU-XT, Packet units, & KAM,
Disk-$29,95 retail,

= Kanironics

R¥ Data Communications Specialists

1202 E. 73 Street

Lawrence, Kansas 56046 (913} 8427745
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WE SHIP WONLOWIDE I

Barry E
WOR

LD WIDE AMATEUR RADIO SINCE 1950
¥our one source for all Radio Equipment!

g KITTY SAYS: WE ARE NOW OPEN 7 DAYS AWEEK.
IS Saturday & Sunday 10 to 5 P.M.

g Monday-Friday 9 1e 6:30 P Thurs. to 3 PM
Come to Bamy's For the bast buys in town.
ONV Safety
balts-In stoch

o=
Ajicom!
IRV 1A, T51A, 745, 2847H, JUA, dHA, Micro2,
OO 12T 1A, 275AH, 32004, 475AH, 138,

I SeviiBlQ DOLLARS AtBarry's G.W. Birihday Sale
08 You Fab. 15Th, LIMARC Melvilie, NY

Antennas FI-T8TGX , FI-080, F1-7676X, A0 8300
. - 785, FRE:9800, FT-27377ORH, F1-213AH
bl yaEsy | icoM Lang Matile HIT

g P27 2R IGRATHZAT | WildlandiStanderd

i FT-209FH T Wijgan Maxon

ET-1901 123] (CDX04AT {aanw Froaion ;r'-:m
IMECHE
CAZL)G  IERMICHS Mardney

SMART PATCH
$450.00
Lise of this device on frequencios balow

20 5MHz is logal inless 4 separate
contmt link is provided,

PRIVATE PATCR I,
Ouplex 8000 I stock

Budwlck ANT. Products
FLUKE 77 Mullimater.
. AN

TodubyA [ RSO0D R 2006, TS-040 SIAT. TH-201H
TRASOYA, TM-257DMUEILI0A. TR-1S 1A

hanwood Servica . AHASTALAT W21 LA
2128, TS FTIART 1A, TN3S 104, TH205AT, THHSAT

NEL TECH 100 Dightal Vefoe Kaver
GONPUFIRE EXTINGLISHERS

YoComIMirageiDalwa

Tekyo Hy-Power TE SYSTEMS

Amplifiers & y
AMERITRON AMPLIFIER AUTHORIZED DEALER

SIEART Gain
Antennas [N STOCK ¥aesu FTR-2410, Wilson ST
d ICOM IC-RP 3010 (440 MHz) ST442UP
MFJ-1224, AEA CP-1,
WICROLOG.ART 1, ArDisk,  Pyfy

g" ICOM (C-RP 1210 (1.2 GHp M7
DR.DX, PK-B7, PK-fidA,
SWL, MorseCoach

Camputer Intertaces
stocked: ET]
48 Watls, " $68 PK.64, DR.OSD, PK-252,
KANTRONICS

Nys MBV-A
3 Kilawatt Tuner

Saldaring
Station,

U

Tan-Tec Tuner 2284

MFJ Mudets
422, 313, 9898, 8 931D

SANGEAN Partable Shortwave Radics

ALPHA AMPLIFIERS

Coampleie Buttermui Anienna
inventary In Siock!

UTUL KAM, UTU-XT, PIIYAL FREQUENCY SOUNTERS EQUIPMENT
RPG 2400, Pachet Comm | Trionyx, Model TR-1000, (-600 MKz IN $TOCK
i AMP SUPPLY STOCKED

Longrange WireTess
1 aleptione lor export In slock
BENCHER PADI
BALUNS,

gl‘g ::: N STOCK
AEA 440 MHz MIRAGE AMPLIFIERS

ASTRGN POWER SUPPLIES
Saxton Wire & Cable Corwalt Il, Amosy U, Cantury 22, 2510 AX325

ANTENNAS In Steck " b

ectronics co P B (For the best buys in town cat]

212.925-7000
Los Precios Mas Bajos en
MNueva Yark. , .

MAIL ALL ORDERS TO BARRY ELECTRONICS CORP., 512 BROADWAY, NEW YORK CITY, NY 10012.

y 1 LANGESF STOCKING HAM DEALER
New York City’s oo 1e serain (AB ON PREMISES

**Aqui Se Habla Espanol’’

W Stock: AEA, ARAL. Alpha, Ameco, Antanna Specialisis, Adtatie, Astron,
&5 7 B4 i Boncher, Bitd, Burort, COE, £, Coline, Gommur cations
B s, Yoy, Fodtr (RSTice) £
G {Alpha), Eimac, Encomm, und, Heny, Inics,
BARARY INTERNATIONAL TELEX 127670 | Sommerte et | ol CETMGAR Kanwance, Lason, MM (Bayin, Mid, JW. Wiar, Wink
MERCHANDISE TAKEN CN CONSIGNMENT Midang, Stadard, Wil | Prodicts. Mirage, Newteanics, Nya Viking, Palomar, AF Products, H%dio
o, Yosse Ve seree | Amateur Gallbcok, Rockwell Coliing, Saston. Shure, Telox, Tempa, Ten-Tes,
FOR TOP PRICES munielpalities. busi- | [okyo Hi w;ﬂ Trio ruaa%. WIZGM.Ibm‘tléfal'1L MEEunw;ﬁuﬂﬁg{&:p'd
Moaday-Frmya AM 10610 FM  Thursday o d P s, Civl Lomierc| o4, Vocom, Vicraplex, i -
e & Cuntay 10 AN 0.8 M 1Fies :‘:rk?rm ’.‘?’?"p?mb'& e ;auggalam Phelps Dodge, Fanon Intetcoms, Scannars, Crysials, Radio
AUTHORIZED DISTS MGKAY IYMEK FOR | a8, rspeaters . cations.
SHORTWAVE ANTENNAS & RECEIVERS.
IRTILEX*Spring 5t Staiion™
Subways: EMT-“Prince $1. Station”
IND-“F" Tesin-Bwy, Stailon”

Bus; Broadway #6 fo Spring St
Falh—8ih SLAth Ava Statlen.

WENGW STEMS
HAM OEALEA INQUIREE INVITED  PHONE [N YOUR OADER L&E REMBURSED
COMMERCIAL RADIOS stocked & sarviced an pramises. aLL
Amateor Radlo Courses Given On Our Premises, Call SALES
Bxport Orders Shipped immediately. TELEX 12-TSTQ FINAL

Turn a few hours work into years of
fun with Amateur Television.

Gonvert any TV receiver to a fast scan ATV monitor
with the Communication Goncepts ATV-2 converter,
It allows vau to monmitor 430 MHz ATV signals using
channel 2, 3.0r4 on a standard TV set.
without modification te the set. The cir-
cuit uses durable microstrip
design for stability and
simpiicity. Yhe com-
bination ot a dugl RF
stage, the microstrip
design, and the hot-carrier
diede doubie-balanced mixer
reduces UHF TV intermod prob-
tems. An additional teature not e
found on other ATV downconvertars f ATV-2-W Wired and lested .

CALL OR WRITE FOR DUR FREE SMALL PARTS BROCHURE,

E m] ommunication (e

_ oncepts Inc. e
121 Brown Street  Dayton, OH 45402 « (513} 220-9677

is the incorporation of a post amplitier stage
1648 min gain} following the double
= balanced mixer This is especially
’ important and mast noticable on
very weak signal reception. The
converter requires an exter-
nal 12 volt DG regulat-
ed power supply al
50 mithamps,

ATV-2.PK  Kit includes detailed
stef-by-step instructions, printed circuit
board, and all electronles components as shown

. 544.95
. $59.95

92 5T~

WOCXY 118, WAOWYS 118, WOCBE 111, WgUCL 99
WBIRGD 98, N9AUG 86, WIDND 77, WBSICH 72, WaoDy
67, KSUTQ 56, KIFHI 33, WDOFRI 23, WONGP 20, WDIDNQ
18, WAGBZW 12, WBANRK 7. Cct. KYOP 16.

DAKOTA DIVISION

MINNESOTA: SM, George Fredericksan, Jr. KCAT—8EC;
KABARP STM: KDBG!, Hallo again. The Twin City EM Club
reparts nearly 1700 FBOIFIB attendod Hamiest Minnesota &
Computer Expo in Hichfield, This was a 50% increase over
last year, Congrats to TCFMG for a job well done. WARCEL
reparts the Warroad repeater is naw on the alr operating at
147,751,158 MHz. ARRL membership in Minnesota |s now at
2372, NET NEWS: Our public servicé nets are now a1 the mar-
cy of mother nature dunn% the evening hours. MSPN/E
manages to get its net ouor by the time 75 meters falls put.
Qur rots continue to camy on. MSN/RTTY and
AMWXNT have had the worst of it WDEBGS has resigned
as Mgr of MSPNIE slfective Dec 1. KABEFP i now Mgr, hav-
ing servad as Aassistant Net Mgr, and NOFKU is the new As-
sistant Nat Mgr. and NeFKU is the new Assistant Net Mgr.
The Minnasota Saction SKYWARN Waather Net has com-
menped operatians for the winter months. They have set u|
#1raining net Saturday mornings at 10 AM an 3929 kHz. Loo
for this riet tp be activated at Anytima during the winter 1 an
emergency is declared. Minnasota 'Ham of the Manth™ for
Novembar Is Glorla Qvarn, KASCDC, of Bamigji. Our sympa-
hios 10 the families and triends of tha 1cllaw|<i_.r‘1\%§|lent Keys:
Varne Anwag, NMED, Rcbert Rysavy, PG, Louis
LDemoitis, WHASPF, and Tyler Rude, QL. Axel Holmes,
KNBP, has embarked on a rew career, Editor of the Bois Forte
News. This hew publication servas the Fois Forte Band of
Chi A Indians at Nett Laka. Qur congrats to him and good
luck in his venture inta joumalism. By the [ooks ot his papar,
it would seem he's off 10 a fline start. Ancther Minnasota Sec-
tion aratour is ahout to emark on a career in journalism, Dave
Kleindl, KABEFP, will succeed yours tnuly 28 aditor of this
column beginning next month. | want fo thank all the individu-
als and ¢lubs wha have supported my efforts during the past
four yaars and 1 hope you will give him the sama support, 've
an{‘gved working with you all, and hope 1o continug 1o work
with many of you as Section 'Traffic Mgr. where 1 will remain
active far the 't:aglEegein , ES da KDBGI

NET QNIQTC/SESS MGR

MSN/RTTY 3620 &30P 54111 WABUT

MEN/1 3685  6:30P © 470/968/30 KABEPY

MSN/2 Jess) 10:00P 328034130 NCOE

MgPNIN 3929  12:.Q0P G66/84/30 WEIMNY
PN/E 3928 S0P 11297149730

M ;

MNAMWXNT 3929 &15P  321/170/25 KEOGI
PICONET 3925 9:00A  4262/334/161
EMERGENCY FREQ: 3929 BULLETINS: 2685 & 3929
MNIMSO: 3820, Trat:(i% WARTFC 363, KABEPY 269, KDACL

POW 28, KADAIF 24, NTEE 17, K 17, KAZB

NOEWA 12, KABPDM 12, WPKYG 11, KDENH' 10, KABCDC
4. (Oct) KBENH 21.
NORTH DAKOTA: 8M, Lois Jorgensen, WASAWM—The net
has started an 3883. It is on 3 imag each d_a% exceglOSun-
day. The Net Cantrols are 1330Z NOBLW 15002 WaCDO and
18302Z. Lats give tham reparts even if nice wx, Thanks & lot
guys for your time and FB. CDARC of Bismarck had their an-
fual Gateway Mall display for the public, 4 good way 1o get
Novice class recruils introduced and pursuits within Amateur
Radio. They will start classes in Jan. The RRRG of Fargo
raports 23 studants in the Novice Class. Hope gou have got
nnminajlollsp;i? far SM, and averyons votes when Ele:

amas i
FREQ MGR SESS QNI OTC
GOOSE RIVER 1990 B! & 182 7
ND WX NET 3633 WOGEFE 41 430 54
DATA 3883  KASFEM 31 658 37
NORTH FORTY _ (4/54  NOQH ] ]
Traffic: KARFSM T1.

SOUTH DAKOTA: SM, R.L. Cary, WEYMB—STM: NQWBE
SEC: KABKPY Houth Dakota now has a total of 47 Packet sta-
tian In the state. For a list and map send a SABE to NBABE,
e Jehnson, 1321 Costa Fd, Sioux Falls 8.D. B7105. The
South Dakota Bection emergency tast was a huge success,
HF and Packet and two-mater repeaters weze linked together
lor stata coverage of WX information to the wx servics for a
simulated test of communication laliure. All tratfic was ac-
curate with what was actually sent in on there own system.
It is now official that the Lake' Area Radio Klub of Watertown
will host the B7 Brakota Divisian Coenvention on Sapt 18- 19-20,
| hape that everyona has contacted their representative in the
legislatura and urgad suppert for the bills to ramove the $10
e onour call lettet license Elatas. Traffic: KOERM 164

104, WBHC 70, WABVAE 62, WOMZI 33, WBAOMF 22,
WOYMB 19, NBABE 17, KAMIUEH 8,

DELTA DIVISION

ARKANSAS: SM, Joal M, Harrisan, WBSIGF— ASM:KSUR,
SEC: NSBPL. STM: WIOK. ACC: NISD. SGL: WaLCI, TC:
WEFD. Repeater Coordinator: WBSFDP. Cogratulaliuns. o
the Northwest Arkansas ARC an bacoming a Speclal Service
Club. The 19187 Delta Division Convention (n Litlle Rock Aprl
4 8 5 DON'T MISS IT. The Arkansas Razorback Net now
meats on 3987.5 kHr at 6:30 PM. At I?mss time, I have ll_!.lst
complatad raviewin? several newsc gﬁings from the Ho*
Springs Progress on the radio ciubs installation of an amateu
raglo “‘station at tha Mid-America Musyem. The Hot ggrln $
AHC is o ba commended on their enthusiastic and dedieat-
&d work on this project. If you are in Hot Springs, make an
otfort to visit this wonderful exhibit. W5KL has recently
returned from the National GCWA Convention, WSHDN in in-
atalling PAGKET al his GTH, ADXA requests that m pleasa
remember the DX windows an 160/80 and please tham
claar. Tratfic: WSQFLU 104, WSUAU 40, WSRIT 15, WaKL 14,
WBSIGF 10, W5HDN 3.

LOUISIANA: §M, John "Wondy” Wondergom, KaKR=—SEC:
NSADG, ACG: KEDPG. SGL: KDSSL (JOG, KESOK. Te:
N5JM. Martin—KESQK from Bastrop is the ARRL Loulsiang
Soction Ofumal Obgerver Goordinator (KOG, He spends many
hours each month monitoring the bands and rictifying the
nftenders ar good guys of their uperatinglproceduras. di-
tianalty he m, a manthly sumrnarw:r & Section Manager
and ARRL Headquarters. Gearge, WSLVX, from Grearnwell
Springs; Gary, NO5H, from Glenmera and Jimmy, WBSTPG
from hregg:oﬂ are designated Official Qbserver Stations,
All of the COs have indicated that 93 parcant of their follow
hams gracetully accapt the descrepancy report and teke cor-
ractive action, And many have framed thelr “atia-boy™ repo
whgn they racelyad theth. Thats the way it should be. Tha Fi
has repeatedlgamdlcated that they expect the amataur rad.;o
operators to keep current in kndwing the rules, voluntariy
abide hg thom and the amateurs palice themsalves 1o corract
any problams. Regretiully thars have baen a few casas where

=
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Wind

Advanced Multi-Torque

Surface
Antenna Rotator Load Area
_ MR750EIPE_ MAJ00E

1 15¢F 75 Ft
The rotator frame can fhnis p1aSqEl 1184san
house up to 4 motors to iUnls 009GF  ie3Edk
increase torque and
load capacity.

‘ MR50PE

Each motor is equipped with a Super Wedge and Clutch brake system (Slip clutch
type) that works independently from the main frame gear train and pratects the rota-
tor mechanism from excessive torque.,

Low voltage (24VAC) motars.. . low-cost B-wire control cable...can be installed on
tha same base as a TEXEX unit.

Specifications
# Rotator Unit

MR-750E/PE MR-300E

Rotation time | 60Hz | 58 seconds (60 Hz inputy | 33 seconds (60 Hz input)
50 Hz 70 seconds (S0 Hz mput) 39 seconds (S0 Hz input)

Output tarque 610 nchibs 220 inchilbs

Brake power 1 motor) 5,200 inchilbs 1,700 inch/lbs

1,200 inchflbs 440 inchiibs

2 motar 9,600 Inch/lbs 3,500 inchiibs

1,800 inchfios 850 inchilbs

3 motor 13,900 inebilbs 5,200 Inchylbos

2,400 inchflbs 870 inchilbs

4 motor 18,300 inchtibs 7.000 inchiibs

Rotation angle

375 degrees

Permissible mast size

1Y - 2% inch (38 -~ 63 mm} < diameter -

Control cable Bwire cable 0 5sq—1 25sg (AW{=16! 18!20 alg )
Continuous operation S minutes Max. permissible
Dimensions 156" H x843* Wx8.43"D
(397 mm x 214 mm x 214 mm]
Unit weight T8 5105 (7.5 kgl < with 1 motor unit fdted >

B Controller Unit

CR-4 (for MR 7E0EMB- _UR-4P (tor MR-750PE) |
Power goutce 7y {60 | Hz}
_Power consumption 200 W {with 4 drive motors)
Operating voltage 24VAC
Dimensions 48"H xT1"W xB9*D
(125 mm x 180 mm x 175 mm)
Weight 9 1hs (4 kg)
Operation Manual | Manual/P're-set

i NS-448
Forward

for. use with N

Hz, M

g 'SC»ED 60 It Cable with connectors fo sewﬂh remota sensors

: ENSO' 1 [Fck indnoifoutdoor use)
ange of 1.8 Mz Ihrough 13GHz
Sﬂ‘s’gr ter .

. “Power Connectors
S ABMEBDW S0-239
“S520W $0-239
15150 W §0.239
ASTEW - 50-239
L 200 W kW 50.299”
- 20/200 W H-239

%e Cornectors
ypa Comnactors

VAF-EOEK . -
+ Four stagas of filteif
- range. ._razor sharp
,Tone Bacoder flrcunry

arlab]e Bandwidth over broad
reiception_ .. built-in speaker, ., PLL




ICS 575 main st.

Large
Stock

45013
YAESU W KENWOOD € 3[ICOM

The radio.V
TS-940S

~HIEAE

X
.

FT-757GX

WE STOCK ALL MAJOR LINES OF AMATEUR RADIO EQUIPMENT, ANTENNAS,
TOWER, AND RADIO ACCESSORIES. BUY — SELL — TRADE

COD'S WELCOME!

o S CALL OR WRITE FOR OUR FREE CATALOGUE & 138
10:00 A.M. to 6:00 P.M.

Saturday 10:00 AM. to WE SERVICE WHAT WE SELL!

_ EAR ]
AuTOo-KALL  GIV fYOUmRMSABRQAK PROTECT YOUR GEAR

e The budb-n spaaker s Lyour f BCeIvnd .Am,runow;:h
# Toueh-Tens' pad on therr rig can Jctvale lhe Auro-KAu. Great for families with 7 T i T H

o mare hams, aciivation of margancy nets, e Registerit with The Elecfronic
= Assembled ready to use 3at your personal 3-digit code in seconds with smalt rotary

switches No jumpars to solder Decodas aill 16 kays » Speaker automaticaliy ressts 1o Eq Uipment Heg iSTI’y SAS E fOI’

silent-standby and laaves red LED on ts lot you know someone talled » 8-15 VDG Low .

currant CMOS 2ireurtry detalls.
“fo

Motran Elsctronlcs Lo Tedema AT Only $89.95

FI5W B1st Ave m w 510 s Box 304, Wallingford, CT 06492

Eugene, HR 97405 IS i acte MIDply ANG SR

Call or write for more info. 563-657-2118 putsr-ond melided. 203-265-7388




Lodging Preference ~ - i
See list ofLainny ac{j Nt

* Giant 3 day flea market  Exhibits
» License exams « Free bus service
« CW proficiency test » Door prizes

Flea market tickets and grand banquet tickets are
limited. Place your reservations early, please.

Flea Market Tickets

A maximum of 3 spaces per person
{non-transferable). Tickets (for all 3 days) will be
sold IN ADVANCE ONLY. No spaces sold at gate.
Vendors MUST order registration ticket when
ordering flea market spaces,

Special Awards

MNominations are requested for "Radio Amateur of the
Year, "Special Achievement” and "Technical
Achievement' awards. Contact; Awards chairman,
Box 44, Dayton, OH 45401,

License Exams

Novice thru Extra exams scheduled Saturday and
Sunday by appointment only. Send current FCC form
610. copy of present license and check for $4.25
{payable to ARRL/VEC) to: Exam Registration,

8836 Windbluff Point, Dayton, OH 43459

Slide Show
35 mm slide/tape presentation about the

HAMVENTION 1s available for loan. Contact Dick
Miller, 2853 La Cresta, Beavercreek, OH 45324

1987 Deadlines
Award Nominations: April 4
Lodging: April 4
License Exams: March 28
Advance Registration and banquet:
USA - April 11
Canada - April 4
Flea Market Space:
Orders will not be accepted before January 1

Information

Qeneral Information: {513) 4337720
or DARA, Box 44, Dayton, OH 45401
Flea Market Information: (513) 223-0923
Lodging Information: {513) 223-2612
{No Reservations By Fhone)

HAMVENTION is sponsored by the
Dayton Amateur Radio Association Inc.

1 1 B¢

Deposit required - Room deposit must be paid. - . ..
directly to the hotel or motel by date shownonthe -
confirmation form sent to you. Use canceled check -
for confirmation. e LT T ey

~ Admisslon -

ase aftach your name, address, and telephone
wumber o this form.) -

 How Many

CINSSLOL ) e - W BB.00 B
Serivalid all 3 daysy
“Orand Banquet . - - @ $1500%*$___
Women's Luncheon — -
= -{Saturday) . @%7.25  §
o= {Sunday) ——— @ BT &
~Flea Market - __ i §23.00 &
- {Max. 3 spaces)
- Admission ticket
must be ordered with
. flea market tickels Total §&_

Make checks payable to ~ Dayton HAMVENTION.
© Mail to - Dayton Hamvention, Box 2205, Dayton, OH

45401

* $10.00 at door ** $17.Q0 at door, if available

February 1987 a5



8975 W. GOSHEN AVE,, VISALIA, CA 93281 ﬂ

ot
Fastest Shipments H
in the Industry.
cCoORPLORATION
MA SERIES CRANK-UP TUBULAR TOWERS
Will handle 10 sq. ft. antennas af 50 MPH winds.
MODEL HEIGHT HEIGHT NUMBER WEIGHT SEC.QD SUGGESTED
NO. MAX. MiIN. SECTIONS POUNDS Top Bot. HAMPRICE \.
MA-40 A 21'8¢ 2 242 3'sq. 47 $ 73500 ¥
MA-550 55 a2 3 435 3"aq. 6" $1245.00 ‘ahm:rn we ]
MA-SS5OMDP* &5 21" 3 620 dsq. & s264000 b ORR
MA-770 Eh 2210 + €45 3'sq. B $23B5.00 o hELSS0
MA-TTOMDPT 71 22107 4 830  3"sq. 8" $3780,00 and
MA-850MDP -4 253'8" B 1128 3'sq i $5090.00 muatar drive -
‘MDP models complete with nesvy-duty motor drive with positive pull down.
FREE STANDING CRANK-UF TOWERS
Will handle 18 sq. It. antennas at 50 MPH winds.
MODEL HEIGHT HEIGHT NUMBER WEIGHT SEC. 0D SUGGESTED
NO. MAX. MIN. SECTIONS POUNDS Top Bol. HAM PRICE
TA-438 38" 21's" 2 468 2% 15" $ 92500
TX~455 55 22 3 870 24" 18" $1395.00
TXAT2 72 a2t 4 1040 12T R $2295.00
TX-472MDP" 2" 22 4 1216 2% 21w $3695.00
TX-409 89’ el o 5 1590 129" 25" $3995.00
TH=-4BGMDPL" 8y 234" Bl 1800 . 12w 25%° $5995.00

“TX~472MOP includes heavy~-duly motor drive with positive pull down. TX-489MDPL comes with heavy-duty
motor drive with dual level wind and positive pull dowr:. (Both motor drive madelsinciude tmit switch brackets).

MODEL HEIGHT HEIGHT NUMBER WEIGHT SEC.O0D
NO. MAX. MIN. SECTIONS POUNDS Top  Bol

HDX-538 38 216" 2 &0 187 18"
HDX-554 58" 2 3 8 15" 2%
HDX-§72 e 228" 4 1420 15" 28%"
HOX-572MDPL” T2 el 4 1600 18 25w"
HDX-568MDPL” a9 Azan 5 2440 15%  30%"

FAEE STANDING HEAVY.DUTY CRANK-UP TOWERS.
Wilf handfe 30 sq. ft. antennas at 50 MPH winds.

SUGGESTED
HAM PRICE
$1195.00
$2095.00
$3595.00
$5495.00
$7145.00

*Inciudes heavy-d uty motar drives with dual lave! wind and positive pull dawn. HOX-57 2MDPL includes Smit
switch brackets oniy. HDX-589MDPL includes hmit switches and fimit switch brackets.

FREE STANDING “LOW PROFILE” COMPACT

GRANK-UP TOWERS.
Will handle 18 sq. f. antennas at 50 MPH winds. { TMM-433HD handles 24 sq. ft.}
MODEL HEIGHT HEIGHT NUMBER WEIGHT SEC. 0D SUGGESTED
NO. MAX. MIN., SECTIONS POUNDS Top Bot. HAM PRICE
TMM-43358° 33 wiomast 114" 4 35 0 s 4 985.00
TMM-438HD* 3% wiomast 11'4° 4 400 2KT 20%" $1195.00
TMM-54186° 41 w/omast 12’ 5 430 10" 0% £1285.00

*Hy-Gain and some Alliance rotors when installed inside tower will restrict retracted heught by approx. 24,
Most Kerore models atlow full retraction,

Standard bases incirded with ali towers
{except MA-770, 770-MDP and 850-MDP).

ALSO AVAILABLE: ® Motor drives for most towers
® 5°tp 24" antenna masts ® Coax arms @ Service platforms
® Mast raising fixtures ® Special bases & Limit Switch Packages

FOR ADDITIONAL INFORMATION Contart!

Amateur Electronic Supply (All Locations) ® Texas Towers

Ham Radio Outlet (All Locations) ® U.S. Tower {209) 733-2438

frices are FOA factory: Yisaiia, ©A Prices and specitications =re subject o change without notice.

Iron Powder and Ferrite

TOROIDAL CORES

Shielding Beads, Shielded Coil Forms
Ferrite Rods,; Pot Cores, Baluns, Eic

Small Orders Welcome

Free ‘Tech-Data’ Flyer e

AMIDON.
j@\mm

Since 1963

12033 Otsego Street, North Hollywood, Calif. 91607

In Germany  Elextronikladen. Withelm — Melles Str. 88, 4930 Detmald 18, West Germany
In japan: Toyartura Electronics Company, Lid., 7-9. 2-Chome Sofa-Kanda, Chiyoda-Ku, Tokyo, Japan

05T

an offender has willfully viola!ed the ¢ules aver a prolonged
period. In several recant cases the FCC: has stappad in and
mposad a fing ahd revoked a Iloanse lf you're |n erastad in
betaming an ARAL Official Observe
Rt. 4 Box 684, Bastrop, La. 71220 nr myself (ﬁsted an page
B of overy GST].
MISSISSIPPL: SM, Paul Kemp, KWET—ASM: KEQNE, SEC:
K4HKD, 5GL: ALFGQ, ACC: K KO5VD. PIO: KASVBE, QOC:
WHVMC, VHF Coord: NBDWU. BM; AJBX, TC:; WBSSXK,
LAST CALL for JACKSON HAMFES’WMISSISSIPPI STATE
CONVENTION February 14-15; see "“Harmiast Calendar™ for
detailst KASVBE, Section PIO, has RFI ovided Mississippi ra-
dio and television stafions with new ublic service an-
nouncements; watch far them (i vuu re In roadcastmg and
ﬁ)ur station isn'{ running them, ses if you %) Cangratu-
tions to the 1987 officérs of tour Mnssiss vgpl clu ies-
RC: vice res:den:

bural NE, prasi
BE, Secrelary‘ and WBS JK lrea.-:urer i55iSs]
Coast ARA: KBOS m,NSJRJ vice prasudem;
gastalkf‘ treasurer... Vicksburg ARC;
WBSSX preszdem NSEEN and WCS.), vica prasidents; and
SEZX sacretaryitraasurer and LaurelAH 5AU rest-

ﬁB re fun, tccé) gt de!alls and schedt.’lﬁs lrog
5 or N MK op MSEN. Lau C has completed in-
stallation of new VHF/UHF an nna systam &t local Civil
Defensa headguarters. Don't forget 10 keap tha PIO up-to-date
o your club or area’s activities; If you Ureufsea]n @ same
to!ks' dmn_Fs repartad on thesa pages, “’“& ot YOUR
homl| FACT: Qnly two gf Mississippi's 15 AR L-aff llated clubs
hold ecia] Searvice Club status; con tact the ACC for eF
in getting yor qrnlé? moving toward this digtinctive recognl-
tlor. Mlamssi IUI \R}:areml{a as sparse In Swee
b nra. CAND (oL ssv?z aoq o g asisaiog)
numbers, 039 on: ississi
16 resanted 100&:‘ vz_' F{'M EE

W, KESEC, WHA! d
alons fao QNI sis4 Qie m MSBN %Js 3 Sess»ons :‘;’3 QNI

IJ-{!&EN NSGB Se nons 5 QNI 90 arco. Trafﬁc NSAMK
TENHE.SSEE SM n G Brown NOM—ASWACC
WAIGLS. G ﬁ%w WASGZE. SHL: WAL
STM: NG4J a. TG W4HHK The big itom of discussion at this
time seams io "PACKET" as far as many of the amateurs in
the section are concarned. | must admit'it is a bit of fun. My
maih concee is that the enthusiasm about this mode of cam-
munication will nagate the use of It at the a; aoprapfiate tims
when it is most needed, There hava bean and are continuing
1o be groups and ARES getting organized, The arganization
of soriaties and packet-radio protacol. Tha big problem at this
timaise ta{l}one trying {o stay whare all the aclivity is. Maks
out cantact then maove off 10 one of the othor fraquencias.
Lt also must be realized that many of the dig dpeaters need 10
& constantly checked out for operation an raliabili
can ba axpacted until we Egt auf ?gem and rocedures es—
tablished, | guess the 'O is still good, do a lot
of topy before you jump in and ust clutier up tha frequency,
| am riot suggasting that you atay off till you know hcw, far
from it. That would e like aagunF stay qut of the water {ill yau
haw to swim. One would think that everybody is in +'pack-
ot”, Not 30, It is just the newest mode of mmmunicaﬂuns in
our traternity. It will have its day if we have the much talked
ut earthquake in the West-Tennesseo area. The raffic ac-
tivity is still down somme bit this e, Onh,.l fwelve #12) stations

Pl oy e mpr, octe VR e

Bossions. 65 Much Iow as NM's not reportlags.
QN 1145 F{ ? Sassions-41, X
fhe Honor Rl incliudes WALVE, N4OSZ, W,
N4OZB and NG4J. Keap up the tine work feliows and gals.
We are still nesding help on the daily DANS nat. KAWWL will
be glad to make room and give you 8 waek day skedule, Give
Him & call. it is all dene on 40 meters. Individual station ac-
lw%r thg&eﬁad is as {ollgws: WIFZW 140, WA4FMR 118,
0 102, WADDK 40, NNAS 18, DB 15, WATYY 14,
WAPFF 13, KE4LB 8, W4FSN 8, K4WOP 8 and W4TYU 8.

GREAT LAKES DIVISION

KENTUCKY: SM, Dale Bennett, WA4JTE--As go
hag moved fa &; .'50 PM C8T due ta poor conditions. What do
Euu think of making this a parmanant move. It would aveid
aving two section nets maating at tha same time, Just a
thought, send commants. New d:grin Williamsburg '“"WMB."”
Pack is now meeting the sacond Tuesday of each month In
Lex. At WAAUZ's work QTH March looks like & busy month,
with Glasgow and E-Town fel sts Lockin forward to saairli:y
AT G
to, MM'i&n'rx, bARWL, KMM%Y KA4BCM M&Jﬂ
NET QNI QTC SESSIONS  NET MANAGER
KTN aM 54 30 KA4GBZ

NKARC 62 L1 4 s
3JAHES 42 1 3 KA4BCM
KNIN 234 66 40 KB4OT
SEKEN 23 2 4 K4AVX
KYN-L 99 ) KZet}

MKPN 1344 130 30 KAASAA
KYPON 80 9 WARAVY

KYH-E 121 48 2? K4AVX

CARN 400 20 23 WBAFEW

Tralflc: KVHE 81 WDARWU 62, KCAWN BT, KAHOE 50,
KAAMTX 39 4H!=33,K4Avx 3l mmuzs WALAVY 1
KA4BCM 17‘ WAW txi KA4GBZ 8, w-wmé
7, N4HZT 6. PoLE AT

MICHIGAN: S5M, James R, Sealag_nWBBMlDuTC WBYZ an-
nounces tour new ATC appoin onts: WDBAXB, NBDJP,
NIBE, NI Qur total ks now 19, He reports, “| have been
handlin: abom ore tech requast b maJI per wgak. Most are
from gtlmgtr:}?‘m i1 reﬁgng andth B, wildin cr nxmg thaéget
roel ay have baen gathe va
8 r:f also R y elp with Rl Flg h%r kmdl. 0? rcblems, it
ou nesd techmca! assistance .und don't know whom ta con-
1o [(313) 242-5589 will get thin s atartad New
uﬁlcers for the & lArea Repeater Councn éN M Fraq,
Coord., |ca Chairman, NIB! DS continues a3
Chairman, and AGS Is Board Msmber at
addrass for the counct! cantinues o ba Box 157 Ann Ar‘bor.
MI 48107-15672. Impiamantation of the 20-kHz 2-meter band-
plan for M shoutd be essentially completed b{hthe lime you
this. White not without some s was
smcother than almoat anyons expact MAFIG and the
2-mater commuar}!:lly Gl deser\re higl h ruiss far the er
significent forward step. ['read with keen mterest in MGR
Dec. Bulletin about 1he adventuras of N8GMM and his wifa
who sailed their 32 ft. sloop from Monroe 1o the Carlbbean
and back. lttoo {ham a yaar, They survived three hurricanes,
And th Intouch via thrice waakly radio skeds with K858
the @ re tma Spacial Service Club chartars have been
ranewed for L'Anse Creuse ARC, Molor City RC, and Mon.
rom Co. CA. Congrats - and thanks for the “somathing extra™



SAVE on these AES/KENWOOD Specials!

TH-Series FM Handheld | TM-411A UHF Mobile
GLOSEQUTS CLOSEOD UT o
* TH-31AT @ 220 MHz 4 =

* TH-1AT ® 440 MHz i

Your Choice! | compact 70-cm FM Mobile. Covers 438-450 MHz, 2575
19995* Watts output. Dhgtal code squelch (DCS), dual dipital

$ each VFO's buit-n, five memones with battery back-up, |

" prigrity watch, memary scan and programmable band
mcludes FREE Extra ?J:an{ LCD flrequencvidlspltav ar;d S:’le meter{ Tllléadnle
X ront panel. Separate external speaker and 16-hey
PB-21 Battery Pack Autopatch UP/DOWN Microphone, Ju*hxhi"ya=
* SAVE $25 74'd. 2.8 Ibs. SAVE $150.... Closeout $299%

on TU-6 Tone Board! TR-3600A 440 MHz FM HT
Now only $495 when Call for Sale Price*
purchased with *Extra PB-26 Battery FREE with Purchase.

TH-31AT or TH-41AT -
e NOW I StocKY v

TH-205AT 2.5W 2-meter FM Handheld Xcvr
TR-75LA 25W 2m SSB/FM Xevr w/TTP mic.

0A 25W, 2m/440 FM dual band xcvr
Call for Sale Price

TU-4G Programmable Encoder |

$100 with TW-4000A Purchase. |

W-406 ’ TH-21AT ® 2-meters

R-11 Receiver -
Partzble, 11 bands; AM, £M broadeast + 13, 16, 19, 22,
25, 31, 41, and 49M SW bands, No BFO, Bandspread

tuning, meter, 3% speaker, record/phone jacks, whi X - - - . . 2 - :
and iﬁrrlte amennag 7w = A7h E],I,@“d]]requ"esg Due to changing prices and limited quantities, all TM-3530A 25-Watt 220 MHz FM Xcur w/TTP

A’ cels, Suf case and earphane; showr with opfioral | listings on this page are subject to change without | R-5000 100 kHz to 30 MHz digitai Receiver
HS-7 micro-headohones {$21% .. Closeout $6995 | notice. Please check with salespersonwhen ordering. | /vy Gall fl]l’ sa|e Prlces 2t

Order Toll Free: 1-800-558-0411 "yt suruewevo e

AMATEUR ELEGTRONIG SUPPLY .:

4828 W. Fond du Lac Avenue; Milwaukee, Wl 53216 - Phone (414) 442-4200
AES BRANCH STORES Associate Store

WICGKLIFFE, Ohio 44092 ORLANDD, Fla. 32803 GLEARWATER, Fla. 33575 LAS VEGAS, Nev, 89106 CHICAGO, lllinois 60630
28940 Euclid Avenus 621 Commonwealth Ave, 1898 Drew Street 1672 N. Rancho Drive ERICKSON COMMUNICATIONS
Phone (216) 585-7388 Phone (305) 894-3238 Phane (813} 461-4267 Phane {702} 647-3114 5456 N. Mitwaukee 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

Quiside 1 80)0-321-3594 UuiSide 1.800-327-1917  No Nationwide WATS  JU(59° 1.800-634-6227 15 min. from O'Hare!

Please use WATS line for Ordering and Price Checks. For Cilp aut this handy Coupon and Mail Today!

, . E R I I. ] -----------------—I
other Info and Service Dept., please use our Regular lines rTO: AMATEUR ELECTRONIC SUPPLY® !

® | 4828 W. Fond du Lac Avenue I

Co ntaCt | Milwaukee, WI 53216 i

I 1 am interested in the following new KENWOOD Equipment: |

for all of your ! !

KENWOOD needs! ! I

* Low Prices * Large Stocks % Fast Service | . |

. . | | have the following to TRADE (What's your DEAL?) |

% Top Trades * Toll Free Ordering line I -

*AES® Ships Coast to Coast I I

HOURS: Mon. thru Fri. 9-5:30; Sat 9-3 : I

USE _ l Aush me wvolt guote - L understand that! am under no chligation :

YOUR » i |

W CREDIT VISA j e I

CARD . o : Address :

Note: Our TOLL FREE Ordering line 1-800-558-0411 I I
is answered until 8 pm CST Monday thru Thursday. 5 city/state Zip

February 1987 a7




The RC—850 Repeater Controller ...
when only the best will do.

With an BC-850 controller, your repeater becomes fully remotely programmable —
command codes, timers, autodial numbers, ID and tail messages . . . virtually every para-
meter can be easily changed. Touch-Tone pragramming from your radio or the phone with
synthesized voice confirmation, or ASCIHl programming from your heme computer.

The patch supports local and radio-linked remote phone lines, so you can extend your
patch coverage to imatch your RF coverage. Now you can have a full featured patch even
if you can‘t get a phone ling at your site. The 250 autodial slots meet everyone's needs.

with up to 35 digit storage for MCI/Sprint.

The easy-lo-use mailbox lets you include phone numbers, times, or frequenclas as
parts of messages. And it's so smart, itll feave you a message if you miss a reverse patch

or an alarm.

Selective call capabilities range from two-tone fo numeric display paging, so you'll
always be available. And its voice response metering continuously stores low and high
readings — 0 you can find out how cold it gets, how high the reflected power reads . . . and

when.

Individual user access codes, with callsign readback, give you secure access to
selected functions to completely prevert horseplay.

Advanced Computer Controls continues to lead the way in advanced rapeater technol-
ogy, changing the face ot amateur repeaters every day. ACC controliers offer users, control
operators, and site managers features and tools to make operation more convenient, useful,

and FUN!
The industry's top-of-the-line controller — for your repeater.
deonced 2356 Walsh Avenue
computer Santa Clara, California 95051
controls, inc. {408} 727-3330

Are you redioACI

i

Dean LeMon, KRV sure is! Dean
got active in Amateur Radio when he
was 16 years old and ecarned his Extra
Class license in less than four years!

“It’s a fascinating hobby and a great
way 1o meet all kinds of new people
from all over the world.”

Dean has cerebral 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-
bodied and disabled hams who bkelp
people with physical disabilities ex-

pand their world through Amateur
Radio. The System matches students
with one-to-one helpers, provides in-
struction material and support. and
loans radio equipment.

Isn't it time vou got radicACTIVE

with the Courage HANDI-HAM

System?
Call or write the Courage
HANDI-HAM System
W@ZSW at Courage Center,
3915 Golden Valley Road,
Golden Valley, Minnesota
55422, phone (612) 588-0811.

98
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that it takes. Hams are :nFenIus and imaginative in more ways
than technical, I'm aver fascinated by the narmes wa hang on
our edub bufleting. Sorme in MI that you might not know alsout:
e A A.G. (Marinotta & Manominee hat our members
hew 7). Airscoop {Dalta Co. ARCY. QRU &Bi Rapids ARC -
that one needs some explaminF} a Rock (Stu Anckalellow
ARS, Plymouth}, Chera;dulcs raverse Ci ARC-] Harman-
ic (Saglnaw Valley ARA). Tuned Circuit (L'Anse Crausa).
Representative, perhaps; far from inclusive. Andg then there's
gad old Bullatin. Dismal, huh? Further achievement for
EMTA: full NTS status acfaroved by STM WBaSIW and ms.
A local net can be part hy maeting ARRL ¢ritaria,
primarily for regular skeds and hzghar-ache!on Iialson SEMTN
quallfles tn full rneasura NaAHA:s thac t N _’P
rer the net. Nov. net sum rFYI %oNle asa QMN 69 2
29 EMT

éAITN 517 57 181 35,
w‘s BN 90 44 au 97 16 7&
Traﬁic KABCF’S WBQHE 175 8, KBADN

149, WDBKQC 141 WBBSIW 105, NTB{: 86 WDBMCN &3,
WDBRHU WASDHB KB’G)CV 68 AFSV = KEHAP 64,
NEAHA B2, WBRNG 48, KSUPE

ABYMH 43, Was
4.e WBaSYA 40 NaCNY 38, Ksocrf- 37, NJER wam NJEX
WSURM 18, KISQ 15, 'WaYZ 11, WaVIZ T, WDBMJE

U8, NaD L
OHIO SM, Jeﬁr A. Mnass, KEND—ASM: NBALIH, SEC:
WOBMPY . STM: KEGJ. BM: WB2M. ACC: K30, TC: KBaMU,
QRC: ADSI PlO & SGL; NBCVK,
NET | OTCG Sass Time Frag. MGR
[Locaiy
BNIE) 208 104 30 1845 asrr NEEVC
BNl 185 58 30 2200 3.57¢ KATVE
BNR 246 72 30 1300 3405 WHEK
BSSN 512 M7 53 U048, 1900 3473 HKROZ
UNN 42 19 24 1825 3508 wWpsKaw
43 TT M 1410 4877 NBAEH
I)SSBN 2211 848 W ;D?ggnﬂi, 39725 WEBSMIGW
OSSN 195 137 3 (646 MF 3577 HAsGIV
Q0800 &5n  3.577 KABGIV
OEMN 84 14 2 21DCI 50.18 WDBITX
Dhio Sartlon ARES Net a5 WDBMPY

As this is written, | don’t have the exaci dates for any of the
hamfasts in Fabruary, but the dates listed below should ba
correct if last year's pattemn holds trug: check racant issues.
of QST for the exact date of each hamfest, ar ask an a traflic
nat, NOARS Wlntarfest Feb 1; Mansfiald Mid-Winter Ham-
fest, Fah 15: Cuyahoga Falls, Feb 22 and Clrclevllln
March 1. Flemember, as | announiced in fast month's calum
| have been advised that the ARRL Convantion planned tor
Sharonville (Cmclnnatn) in February 1987 has been cancelied.
g Portsmouth ARC will host VE exams in southern Ohie
on Febirurary 14: contact KCBYW fo detaits at (614) TTE-2870.
The list of OhIO Silent Keys is much too long: WaDYE,
WABFLD, KEQBY, and WEBLIER ware all reporied as SK
churing this month The firat ot & naw serigs of licenceas in
Qhie ts Andy Medler, KBEAAA, of the Dayton ares, Congratu-
latighsl The Trumbull County ARES had an nppnnumdy 10 usa
their training in a natural gas leak, expicsion, an tlre m
McDonaid, Ghio, on Thanksgiving Day, in which man
wera_ desiro ¢d and one persdn was injured, AHES
members participated. Good job! Dan Kautz, WBBEHS activa
with the ahonln? Vallay ARA, their newslettar editor, and
e farmer E his county has accepted aldcb in New
ngtand. Thanks for his dauuted ofpris with MVARA and
AH 8 in the Youn stcwn area.' Due to the dernands on hig
time, Jim Weaver, s? a$ ARES District Emer-
3ency Cuordinator (FEJEC) of D| rict 4 [Southwestern Ohic),
im’s service to ARES dates back to long befcra [ was
Licensed (inte the 60's A and his effers in the Cincinnatl area
have lead to a stron, BES and public service snvironment,
His efforts in cther club activities have Besn unmatehed, and
as time allows | expect that he will continue o contribute o
the growlh of Amatour Aadis i m SW Qhiol Thanks, Jim! The
Cuyahoga ARS is holdin acket radio voice net
Wednssda! rsgs at 7.30 PM on 4B MHz. This net will nJlow
d In [Ja.c‘roat (including these without Eacket aq:z
ment) 1o discuss this growin as ectchur hob y Cheackinl
New club officers-Canton ARG: Pres NBDH KKaD: Sec
KEBG Treas NMEM. Bandusk Valley ARC: Pres
KAB| . SeciTreas Wi Congratulations! As we fp-
ﬁ{oach Sprlng (no kiddingl) lt js fima to begin preparing for
a Tornado and severs weather saason, Every Amataur
should be ﬁ rE:‘e.red to sarve the public by paniclpatln? inhis
local B ARN/Weather Watch program and by jalning tha
local ARES organization in case the wors! ens.” He-
momber, your license s a privilege that cames W|t it the re-
sporsibilify 1o sefva the pubiel 1T vou don't know your local
é?(YW coardinator or ARES Emargancy Coprdinator,
caentact ma at the address ¢n page 8 of this O8T. Tratfic for
NOVEMBER 1986: W KSN 24, WBHIGW 301, WREMEK

H XT'7 74, N 1;
KDBFW B9, wnswoew WABSS] 67, KARCGF B8, KABLYM
B3, WB“&EW 81, NBXX ES weanbea 54 EJ:SGECN%G Kﬁah.lﬁ
Kcs5v wBSDMFM Ncéo 39, KDEW! hs NéJ BX, 38,
wmn;ﬁq éGWBKﬁFéF 35, NBFPH 42, WOBJYE 32, KCAV 2

] 3
LER wnaomm KAIOW 10, KBLOM 10, KABRBG 10, KBEE
9, NUSH 8, wa’sYFD KABYIT 7, NECE 6, WESRSM

KBvY 8 WOBATN eacs NSCWS NEHEBF 5 WBBMHL
5, W4l ks 4, KAB so WEsH N8FFC . NBH
KAISOM h GDM "BLIL 2. TS

A7M 3
KABVYT 2, K1LT1 KAaMFm KASMFH 1, WL‘JBNED1 qom
KCBXS 62.

HUDSON DIVISION
EASTERN NEW YORK: SM, Payl §. Vydaraty WB?V‘UK
STM/ASM: K2ZM. WraZz Y ¥§G Wash

SEC: BM;
WH2EAG, TCOMM, KC2I0. ATC WAZV GM NET
REPOHTS QNIIQSF) CDN 580748 CaliGin ARES 43/3 EES
378100 HVN 197/62 NYSE 370 258 NYSL 259/113 NYSM
3367297 SDN 307]100 CLUB NEWS: SARA will hcld
elections in Dec; will hear Dir.-slect and \h::e- ir.-alect spoak.
hey report new member WB2KRS, Mt. Beacon will hald ham-
fest on_ Mareh 1. Oraﬁe Cty ARG alacted new officers
’res»WElZSO VP-K2Mi Sec-WATWTG Treas-WATLHW
Actlv- KA2USN Newslauer WBEOEE. Qvarlock Mt ARG
glected P 2EK Treas-KAZQYL Sec-KAZTIP
Dlrs-NQEGFI AK?H KU2Q LE.NFI will hold elections in Dac.
Saratoga RACES is planning “Homa-brew Nite™ in spring.




Move into commercial
satellite communications and
home satellite TV with NRI’s latest

fraining breakthrough

Explore Every Aspect of Satellite Trans-
missicn and Reception As You Assembie,
Install, and Train With the Complete
TVRO System Included in Your Course

With today's satellite technology a call to Paris
is as clear and as easy to make as 4 call next door
- - .executives use video entiferencing to "meet”
without leaving their offices. . .simultaneously, a
hillion people withess a single event (a soccer game,
an inauguration, a benefit rock concert), . . and
scientists explare the mysteries of outer space
without leaving their labs.

These amazing applications of satellite
technology have opened up exciting new opportu-
nities for the technician trained to install, maintain,
troubleshoot, and repair satellite communications
equipment.

Home Satellite TV is Just at the Start of Its
Explosive Future

In suburban backyards and alongside country
farmbouses, homne satellite TV systemns are springing
up all across the country.

Already there are over a million TVRO (Tele-
vision Receive-Only) systems in place in the 1.8,
alone, and experts predict that by 1990, a retnark-
able 60% of 1.5, homes will bave a satellite dish.

New Jobs, New Careers for the
Trained Technician

As an NRHrained technician, you can concen-
trate on consumer-oriented TVRO equipment or use
vour NRI training 1o build a career servicing the
larger commerctal or military equipment used to
transmit and receive voice, data, and video signals,

NRI Brings Satellite Technology Down
to Earth

NRI trains you thoroughly in basic electronies,
communications, and television prirciples, Using the
remarkable NRI Discovery Lab® and vour digital
multimeter, you perform critical experiments, tests,
and measurements. Then, using your NRI Antenna
Applications and Design Lab, you assemble and test
various types of antennas and matching sections.

You then concentrate on both commercial and

Satellite
Communications

T T

consumer satellite earth station equipment, putting
theary to practice as you assemble and install the com-
plete satellite antenna system Included in your course,

Your Home Satellite TV System Brings
Theory to Life!

Your Wilson TVRO system comes complete
with 5 parabolic dish antenna system, low-noise
amplifier (LNA), down converter, receiver, low-lnss
coaxial cable, and even a permanent polar mount.

By training with an actual TVRO system, you'll
come 1o understand first-hand the function and
operation of a satellite earth station. And once com-
pleted, your TVRO system will provide the best
television entertainment available—direct from the
satellite to your home.

Train the Uniquely Successful NRI Way
It's hands-on training, at home. . . designed

around the Jatest state-of-the-art equipment. You
discover by doing. . . and you do it at your own
cotnfortable pace.

Built into your NRI training is the enormous
experience of our development specialists and
instructors, whose traming skills and personal
guidance are available to vou on a one-to-one
basis.

Make Your Move Into the Future Today!
Send for Your FREE NR1 Catalog

Only NRI can train you at home for an exciting
and rewarding career as a satellite communications
technician. And now is the fime to act, Mail the
coupon to us today. You will receive your 100-page
catalog free, It details our training methods and
tnaterials and our more than 70 vears of successful
innovation in hands-on career training.

Fesags ———————————————

” SCHOOLS "

McGraw-Hill Continuing Education Center e
3939 Wisconsin Avenue, Washington, DG 20016 Nall i

We'll give you tomomow.

MCHECK ONE FREE CATALOG DNLY
['] Satellite Communications

L] Computer Electronizs with Microcomputers
"] Robotics & Incustrial Controls

] Vides Etectronics Servicing

For Career courses
approved under Gl bill, |

[ check for details. I

("} Data Communications

{1 Communications Eleciranics
2] Industrial Efectronics

("] Basic Electronics

{7] Telephone Servicing

{1 Automotive Servicing

{7 Air Conditioning, Heating,
Relrigaration, & Sofar Technology

[) Building Construction

Strest

[] Bectronic Design Technology [J Small Engine Servicing I7] Lacksmithing & Electronic I
[] Digital Electronics 1 Appliance Servicing Sacurity I
Name (Fleass Frinf] Age l

Accradited by the Natienal Home Study Council 19027

I y/StatelZIp
L 8 ¢ ¢ N ¢ __§ % _§ R B & ¢ B . & _§ ]

February 1987
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The RC-85 Repeater Controller. ..
the affordable coniroller for any repeater.

The RC-85 controller offers the high tech basics of repeater control. Of
course, much of what we consider the “basics” aren’t found anywhere else, at any
price. Remote programming lets you configure the operating characteristics of
your repeater, and change them at any time —without a trip to the hill. Non-voiatile
memaory remembers your paramseters, even after a power loss.

Synthesized speech makes it easy for users to interact with the repeater.
Commands are acknowledged, and information is available to users, through
remotely programmable 1D, tail, and bultetin board messages. And since your
repeater falks, it's friendly and fun to use.

The patch includes fen emergency autodial numbers, and 190 user loadabie
autedial slots. With toil restrict, “cover tone”, and more.

The remote base capability lets you connect a transceiver to your repeater,
for remotely commanded linking to other repeaters and simplex channels. With
full frequency controll Frequency agile linking s invaluable in public service com-
munications.

There's even more . . . a talking s-meter so users can check how well they're
getting into the repeater, a site alarm for security, remote control logic outputs
for controlling other equipment at the site.

There’s never been a better time to upgrade your repeater system with
ACC's products, unmatched in the industry in quality, sophistication, and perfor-
mance. With well written, illustrated, easy to read manuals, training tapes, and
telephone support.

Please call or write now for the rest of the story on all our repeater products,
including controllers, digital voice storage units, and other Touch-Tone control
products.

You'll be GLAD you did.

deanced 2358 Walsh Avenue
computer Santa Glara, GA 95051
controls, inc. (408) 727-3330
VISA-MC
ASSOCIATED RADIOQ AMEX-DISG.

8012 CONSER BOX 4327
OVERLAND PARK, KANSAS 68204

BUY — SELL — TRADE
ALL BRANDS NEW AND RECONDITIONED

o gecl

WE’LL BUY YOUR EXTRA RIG
OR ENTIRE STATION
Can8913/381-5900

DISCOUNT PRICES
SEND 52 FOR CATALOG

AND WHOLESALELIST

100 O5T=

Schenectady ARA had Tim Scrom ot Nat. Wx Service s'&eak
in Nov. They report new mambers WAZROG, WA2NCA,
N2COX. WAHA having Christmas dinner Instead of Dec.
meetirggl. WECA held Nerth Paole Net for children at Blythedale
Hospital. A very spocial thanks 1o WBEMCO lor his sarvice
as STM, He has resigned due fo {oh rzszgunmbtlmes. K22
has bean appeinted STM. Thanks 1o WAZZYM who has besn
appointed as SEC. KC2TF has beeri appoinied by Eastern
Arga Staft az 2RN packet coordinator to integrate patket radio
#wINTS in 2nd call area, Need a volynteer to edit ENY figws-
letier. %,ny KAfé)lu&ueers?‘? NOV_PSHR; WEZVUFK NQ@%.

WHZEAG, KAZMY., K22V, N2EQM , \ )
W2PKY. Traflle; WB2EAG 383, WERVUK 153 KAZMY, 105

K2ZM 101, KG2TF 90, NQ2H 78, W2PKY &8, KHPATJ B5,
&2&2\%&% f;lg.EQM 36, N2FTR 33, KAZTOW 28, KEHNW 22,

NEW YORK CITY-LONG ISLAND: SM, John H. Smale,
K21Z— ASMVE: W2NL_ ALCKAZAG] SEGHAZLAD.
DCC:NBZT. TOIRFIWARYNH, STC:K2MT, SGLWAZHYS,
PIEKAZWIJ, For the #as‘r 13 years, give or take a faw, [ have
started the column oft with a’listing of the trafiic nets. They
used ta alternate with the town emergancy nat iraquencies.
These headed the column tor a purpose: 1o gt mare peopie
active in the velunteer part of amataur radio, For soma of us,
wa “volunioer™ a bit more than the rest, baing activa in our
clubs, as Board members, officars, even just helping out with
Field Day pr being an instructor in the Novices and u‘??radlng
classes. For soma the “'Volunteer' thing gues a hit farthar.
We become a part of the “Field” orgainzahon of the AMRL,
tha pay Isn't the greatest, tha benefits are not anything to write
home abbut, but we become a part of tha Leagie, For some,
not many, we decide to commit ourseives 1o the ARAL, as
Directoré, Vice Directors and Section Managers, which Is
rather hard o explaim but paople do the fob, Unfortunataly,
uther things start tnvadmag out livas if we hava started out at
ah early agé as BM, ag | did. A choice has ta be made: sither
16 keap a total commitment ta the hobby that is nj%yed by
many or to rammit Heart and Soul 10 the tamily and coma
kack to the hobby after the thildren hava &l grown and have
Been sent sately on their way n fife. | made the commitment
o famﬂ%. In stepping dawn, |'tacked for scmeone to take over
the job 1 had keen doing, who would continue deing a good
ab, That somebody whom | found was H, "Waody'' Garstner,
{NB21AR The man was the father ot 8 family that aryone would
ba proud to claim. He started off as the ACC for the section,
The job was new at the time, and there ware a lot of "gray”
areas i the job description and in the ARRL itselt, Tha joh
that Woody did as AC% has sarved as a "Benchmark” Tor
ACCs avarywhers for years to come. The ARAL can thank
him for satiing Up this vital program. As membership chair-

he again did an c:utsta.t'lcllr;lj?3 joby. With
Weody, | it vory comfartabie in furning over the job pf Sechion
Manager, The fact that he ran for thel unopeosed says that
his pears in the hobby also felt that way, On 1 Jan, 1987,
WB2IAP was to have the the SM for NYC LE On Sunday 16
Nov. 1986. WB2IAP, H. "Woady" Gerstner became a Silant
Key. |, wa, have lost a very dear inand, cne who will be missed.
|.et us keap his memory alive, in our thoughts and mamanes,
in our storles that we pass on ko the newcamers in Ham radio
abaout one very excaptioral "Valunteer' '“Woady,” WB2(AP,
MORTHERN NEW JERSEY: SM, Robert K. Andarsen, K2BUG
1P (VE liaisony: N2xJ, AEM IFQ Lnfoy N2BEG. SEC-
N2FOZ, ST KAZHND, OO/AAC: KAZBSS. AGL: KY2S, PIO:
WBZNQV. SGL: W2KB. TC: K2BLA. BM: N

- N2CXX, Several of
our leadership officials listed here will complste their tarm of
nifica at the and of June 1987, At that time the &M must make
4 deeision to aither endorsa their appeintment, or raplace
them. This 1s the first cail for your inputs ta these dacisions.
Pleage forward ;éour COMMPALS, t¢ your nominations concem-
ing BA, PIO, SGL., ST™, and TG to me no ater thant June
1,71987. D, Strusbel, WBSETX, has been appainiad as Net
Mapager ot the recentlzaadded gatly sessioh of the NJ Voice
Net together with his station appoitmant of QHS, Two new
HNJ OO applications have baen recaived, When the required
AA cartification process 18 completed their appoinimenis will
ke anrounced. Affiliated clubs pleass take note that annual
reports are due. If help is needed, pleasa contact ACC Ken
Hampton, KY25, at 1112 Grassmere Ave,, Wanamasgsa, NJ
07712, Phone 201-531-0791. Congratuylations to the toltow-
ing who ware newly licensed ar upq;aded during November
gessions conducted by: NNJ VE Board, ARA, and
Qcean/Monmouth ARC. Novice: C Lemas, G Dyke, J Benne
8 Lavy, and E Kennedy, Technician: KB2| KBZBC%
Yan Denboes, and BAP. General: KB2AGZ, KB1AVQ,
ﬁﬁ%{ \ ZNEAMH KAZNXA, - da&%aﬁgv?gqr? . Adﬁ%nmmd:
4 \ AN . Extra:

kD2lid, Nz@o\r. and N2FGV. Please take not that the NNJ
VE Hoard and Bergen AHA are conducting VE test sessions
un a manthly basis, Several others are also on regular sched-
ules at two-or thrae-month intervals. For complete up to date
information on NNJ VE {est session Igeatipns, schedules, and
contact information, plaasa contact ASM Carl Felt, H2xXd. at
8 Charlas Pl. Chatham NJ 07928, Phone 201-535-7688, or
downioad files NNJVE.LST and NNJVE.SCH from tha
WA2R5NA-1 PBBS. November Data:

Nex Mar Fraq Time Ses: 5E3 Q8P NI
N.JIM WNARRXK 3695 1000 Dy 39 132 204
NJPh WG ¥E0 1800 By 36 127 456
NJIN/E AGER 1805 1900 Dy 30 13 178
MJNIL AG2A 3695 A0 Dy 80 5 b8
OBTTN  WB2UMP 14742 2000 Dy W0 150 #82
TGETN  KARSPH 148.685 1830 Dy Mot Rec.

MIVNIE WBRFTX 146,805 1930 Dy 27 ag a7

NJVNIL  WB2ANK 146.49 2290 Dy 0 I T
3] WH2ZPKG 2735 1E0 Dy Not Fec

MNIPTN  [PEBS) 145.01 WAZSNA-1  and  WBRGWD-O

NNJ Amataur Radio Public Inta_Line: 201-739-8550.

SARPSHR: N2XJ 337/106, N2DXP 120/80, W2CC 204,

WB2QMP 78/66. W2RRX 1701086, K2VX 59784,

MIDWEST DIVISION
IOWA: SM, Rollin J. Sigvors, WEAAMWW_SEC: KDARG, STM:
1ecuxL. DOC: WOV, ACC: WESCIAM, BM: KAlIR. TC: KeDAS,
3GL: AKBQ, The 87 Davenport Hamiest will be held at the
Masanic Temple en Feb 22, Plan fo altand. A few racent Fublic
Sarvice Club Aclivities; [Jas Moinas FAA, Operation Santa
Claus and Love Run, Gedar Vafley ABC, Wilch Watch Fort
Dodge ARC. Spook Patrol, Northeast lowa RAA Red Cross
10 Krun, Would like to hear from the smaller elubs of their
activities. After mou'ght, E| ns for a table and meeting room
and qpr‘peiully Eric, KGEXL, will have his VCR tape on traflic
handling ready ang availabie in time tor the Davenport ham-
fest. Your SM, SEG and STM will be thera, weather parmitting.
Plans by the B:g River Amateur Tefevision Saciaty tor & live
full color tast-scan ATV demonstration,

HNeT QNE QTG Freg Time Day Mgr

5 mater noan 1203 78 3970 1830 Dy WBAFF

7% meter ave 497 58 390 2030 Dy NOAEF

ITEN 45038, @ 9 3870 2330 Sun KDEBG
TLGN B0 Bass. 287 107 350 04000y WEYLS

W, Cen ARES 281
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AWARDS
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PREREGISTRATION TICKETS:
Flea Market Tables:

PREREG. DEADLINE MARCH 1
CHARLOTTE HAMFEST,

1987 CHARLOTTE
AND GOM

ARRL. ROANOKE DIVISION ANNUAL CONVENTIDN, 1987
MANUFACTURER AND DEALER BOOTHS

227 BENNETT LANE,

$3.00

Preregistration $10.00 3

&y

The TalexiHy-gain CD 45 |l, Ham
WV, T24 and HDR-300 are our top
sellers, Excellent parts availability
and menufasturer sUPRGIt,

We also offer Kenpro rotors,
Our'cholce tor OSCAR az-al roto:
systems, Cal! for pricing!

SAT. MARCH 21 7100 AM to 5100 PM —— SUN. MARCH 22, 9100 AM to 2100 PM
CHARLOTTE CONVENTIDON CENTER, 4th & COLLEGE STREETS, CHARLODTTE, NC

AWARDS
FLEA MARKET

AWARDS

SPECIAL ~ CW CONTEBT SUNDAY 11100 AM - SPECIAL
$45%8% PRIZE TO THE FASTEST LICENSED AMATEUR!

LICENEE EXAME BY CHARLOTTE YEC ON SATURDAY
COMPLETED FORM 410 AND #%4.00 FEE REQUIRED BY MARCH 14,
MAIL 70 CHARLOTYE VEC,

ADMISSICON STILL AT 1983 PRICES!
AT-THE-DOOR: $&.00 (VALID BOTH DAYS)
At-the-door $12.00
1987 -~ MAIL REQUESTS + $.A.5.E AND [CHECK TO:
P. 0. BOX 221134,
Taik-in freguency -

HOMFEST ACCOMODATION SPECIALS
HEADRUARTERS HOTEL: MARRIOTT CITY CENTER, 100 W. ¥RADE ST., CHARLOTTE, NC 2BZOR
Phone 704-333-9000 - $54 sngl or dbl, reservation by Feb, 27, 1987, subject io availability
ADDITIONAL ROOMS at RADISON PLAZA HOTEL, TWO NCNB PLAZA, CHARLDTTE, NC 28280
Phone 704-377-0400 ~ Subject to availability

EXHIBIT BUOTH INFO: Dick Klavohn, W4DWD, 7317 Easen Court, Charlptte, NC 28211, 704-34b-3bé1
PREREGISTRATION: Jack Arnolid, KD4JC, 1333 Picadilly Dry Charlotte, NG PB211, 704-3b6-B3H2
FLEA MARKET INFO: Jeff Blyth, KASWYC, 634 Northway Dr, Charlotte, NC 28208, 704-393-7140

CW CONTEST INFD: Jeck Mitchell, KA4FHS, 442 Mammoth Qaks Dr, Charlotte, NG 28211, 204-346-2835

CHARLOTTE,

CHARLOTTE,
145.289 MHz.

WIRE & CABLE
BELDEN COAX

RG-213/) (8267} | Belden 9913,
RG-B/U (B237) / RG-8/U (8214)...
RG-BX {9258) | RG-11/U (82681}
RG-58AM) (B259) | RG-59/U (B24
450 ohm ladder line.......
COPPEAWELD ANTE
Sclid: 12 ga. 1 14 ga.....
Strancted: 14 ga..........
ROTOR CABLE

5td. {6-22. 2-18) .; Hvy Dty (8-18, 2-18) .cniisnenene 0.19 7 0,35

Others In stack
ROHN TOWERS

FREE STANDING:

.0.4010.42 ft.
Q.

.............. 0.12/0.10 1t
0.10

... 3198,00 7 249.00
.. 285,007 325.00

uu 336,007 370.00
Today's best tower buy! Freight additional,
GUYED TOWERS
25G / 46G $48.00/109.00
TB-3 Bearing........ wrivien 48,85
Full line wf Robn accessories. Frelght additional.
FOLD-OVER TOWERS

FK2548 / FK2558.
FR2568 | FK4544..
FKA554 | FK4564..

$869,00/929.00
979,00 F 1179.00
+1279.00/ 1389.00
Fald-overs shipped FREIGHT PREPA!D.

Prices 10% higher in western statgs,

HY-GAIN

Far crank-up, self-supporting towars we recommend
Hy-gain's serles. Tha HG.3758, HG-5258, HG-54HD,
& HG-70HD represant “top drawer” quallty.
REBATES UNTIL 9/30/88! Shippac freight prepaid!

PHILLYSTRAN

Electrically transparent guy systems In stockl

AWARDS

TABLES EXAMS

19687 ~ NO WALK-ING
NG 2B213

NC 2BaRe—~1136




The Digital Voice Recorder
... lets your repeater speak your mind.

ACC's Digital Voice Recorder allows you to remotely record your voice over the
air, with digital storage in its huge memory array. PCM voice recording results in the
highest possible fidelity, so that you sound like you.

The voice mailbox gives your repeater usars computer bulletin-board ke capability.
from any radio with mic and Touch-Tone pad. With messages stored in voice, your
users don't need special gear to enjoy the [atest in communications technology, from
anywhere.

Your repeater's [Ds and other messages can consist of remotely recorded DVR
audic tracks. Which can provide information to your usets — about your system, club
meetings, special events, And you can make your repeater the friendliest around, with
holiday, birthday, and anniversary grestings. With its no compromise high guality PCM
digital audio processing, even famous celebrities can sound like they're at your repeater
sitel

The DVR connects easily to your BC-850 or RC-85 controller, Or to your standalone
repeater. And one DVR can support up to fhree repeaters, for a cost effective instal-
iation.

The Digital Voice Recorder is the neatest thing to happen to repeaters since ACC's
repeater controllers. Request our audio demonstration tape, so you can hear for your-
self,

advanced

2356 Walsh Avenue
computer Santa Clara, CA 65051
controls, inc., {408) 727-3330

NEMAL ELECTRONICS

CONNECTORS — MADEIN U.S.A.
Namal No. Desenption Each

HARDLINE -~ 50 OHM
Nemal No. Deseription Puft.
FiAL2

172 Blurminuet Black Jacket £8 NEZ20  Type N for Belden 9913 L¥:]
HE12 142" Corr. Copger (EQ Heliax®  LDF4) BIK Ikt 1.59 NEJ23 N Female Belden 3413 475
ALY 778" Corr, Copper 192 Pl258AM  Amehznol Barrel 149
NM1ZAL  NConn,, L/Z* Alum. iMale or Female) 12.00 PL#89  Standard Plug for RGB, 213 10/5900r &5
NMI2CC N Conn., 172" Copper (Male o Female) a0 PLZS9AM Amghencl PL259 0779000 89
NMYBCL N Coan. 7/8" Gapper (Mafe or Female) S PLZESTS  PLI5A TeflonsSilver 1.59
W00 Type Nior RGB, 213 214 100
COAXIAL CABLES UGRIB N Female to PLZ5S &.50
Namal Ho. Deseriptian 100F, Pkt UG86C  BNCRGSE 125
1100 G 395% Shisided Mil. Spec B0 32 UGL4E 50239 fo Male N 650
1102 RGS 95% Shietded Foam 30.00 R UGL75/6  Adapler Tor RGYE/HY (speciby w/2anar 22
11 RGEX 95% Shield (mim &) oo 1 liG255 30239 to BNC Amphesol kYL
30 RGZL3/U Wil. Spec. 96% Shieid .00 ih KAS1-18  TNGCRGSS 435
140 RG214/U Wil. Spec. - Dbt Silver 156.00 165 AM9501-1 SMARG1428 5495
1180 Helden 9913 Low Loss Ho0 50 SO23%AM  Amphenal $0239 39
1705 RG142671 Tetion/Silver MIw s GROUND STRAP — BRAID
B0 RGIZ/US/EShohe Dbl Shield g0 g5 Namal No. Description Per Ft
470 RGZZ3/U Mil_ Spec Db, Silver §0.00 K% 5538 3/87 Tinned Gopper 30
50 RG174 55% Shiefded Mil. Spec. 1200 i 4512 142" Finned Capper &0
68316 3/16” Tinned Copper 15
Nemal N :2;';3? CABLE — 8 COTDE;L PaLFL GS3{68  3£16" Silver Plated 35
mal No. { L12
81822 213Gs, b20 1900 2l ol Nf";ggp’;‘n? WIRE — STRANDED -
BG1620 216 Ga, b-20 Ga. Feavy Duly oo 6 i B Tautled stranded %

* Shippiag $3.90 — LDOFL 7 Tonn $3.00 7 C.0.D. $2.00

Cali or write for complete price list. Nemal's 32-page Cable & Connector Se!ection Guide
is available at no charge with orders of $50.00 or more, or at a cost of $4.00 individuaily.

NEMAL ELECTRONICS, INC. (098933924~ Telex 6975377

12240 N.E. 14 Ave., No. Miami, FL 33161 24-Hr. FAX(305)885—8178

FT-757GX &

We specialize in CB radio modification §
! plans and hardware. Frequency and FM
conversions, books, kits, repairs, high- |
performance accessories. Qur 11th year!
18-page catalog, $2.

CBC INTERNATIONAL, P.O. BOX 31500AA

Add keypad frequency selection to
your 757 ar ‘735 with & O%Yer
tazminal. Only $B9.60 plus $2.50
S&H. 10-day money back
guarantes, Visa and MC acceated.

Stong Mountain Enginearing Co., £04-879- 0241
£.0 Box 1523 Stene Mtn., GA. J0086
CANADA: Atlantwe Ham Radio tid., 415-836-3636

PHOENIX, AZ 85046

102 O5%

TEN Net re artirom wasé ages in stess. la, rep.

10006 with KABADE och Wer P, NESM, WSS,
WOYLS. TEN b NDGOCQNI'S (18, B0 sens. at rateof 308

WEHTPISD, KOIPT/39, KCaXL/20, NOHEZ/2, WODFWB/Z.

KANSAS: SM HobanM Summem msxp-ssc: NDBLD.
STM: WBOYH. ACG' TG w BM: KOJOD,
SGLE NBBLD Nat mé;m cw WEazZ wx Net-WABHOZ;
F KTR. D and WBW.JT KDAIM now has
%rlg and g,ll_nack an the
F soon.

r, Parhaps he will be back on
& a:u]auons, &L?Ealn to Ick.
ﬂFtT who was awardad the

YEAH award at the state convention Oct 12 wors teports
the club at Hiawatha assisted for l&g BﬂDtB aar in Halloween

Parade, Nat activi mr Qeteber | 1351. ATL 184,
KPN 452, KIWN 0.'75? KMWN GIB/563, CSTN231D!84
QKS 27161, QKS-8S 47714, Ks RTTY net QNI 19 (I1C 2.

ManNy thanks to Blzl WDQEIK fora mlghtv fine job he has done
©S on KWN and KSBHN. Bill figures its ime 1o retire to

ather duties and lot the ycungsiars o yomian gty tor a whila,
Now that we are on tha subject ot NCS—-WEFRC would like
johave a few maora voluggers step forward andgrve an assit
wlth KSBN and KPN NCS duties. Clay pays NOTHING but
?ﬂ?s and tringe benefits. All CW 0 eratnrs should con-
slder | QKS 36 kHz ¢ail Iiat 7 and M. New NGS5 are
needed them al LEAF—
VOLUNTEER— Tratﬂc WﬂFRC 416. NﬂGCC 781, Kspu
1684, WOFIR 1 BXF 152, WaQYH 124, KCEHF 104. W)
1, WBFDJ 63 07 54, WBAZEN T 50, NBSZ

91, ABHOZ B4,
A7, WEMYM és WOPE 20, WROAG 8, WRCH. 6

MISSOQURI: §M, Ban $mith, KBPCK— The 1987 afficers of
the Mlssnuerall ARC are: Pres. KOJZI, VP, KAGYS], Sac,
os, W GHNO and elacted to 1ha board of glrec'f
tors wa KMKB E, and KABKCS.. Th
voted ta chagga the yeﬂrl plcmc gwaptest to n m:-l1]or ham-
fest. a major Hamiest, it wili be held Saturday August 15, 198
at the Downtown University Plaza Trade Cenler In 5 i teld
l'hls will be the first large Hambest to be hald in Southwaest
Missauri $0 hepe evaryone will put it on thair Hamfast calan-
dar for 87, The Calumbia B7 Hamfast will be held Mar aln
at the Holiday Inn Wast. More information at later imes.
Heart of Amarica ARG Provded communications for !he
Dg'ltded tl‘.!mted Fmtraclg n Ksﬁ .&t_y mNgv % The amat“aur
icipation was ol 8 ar hams assisting
\Emre ‘Jv 98““ KA&Y KEQBBC, WHALLS 3 'g
Amaieurs ‘trarn four different ciubs in the Kansas
Cn:y area yrovided communicaticns for “The Kansas Ci
Marathon™ on Nav. 16, It is a 26 mila run with over 26
runnars Laking part m this yoars event. Amataiits frpm PHD,
Heart of America ARC, Olathe and Scuthside wo ed&&ﬁer
an this KFFr?éect Amateursogar ing were; KAMWIG,
ZX,

NJﬂ)l_ngBTLM WBOROQG, KABSXY. KAPSIZY, " WAL,
NAAFM, WEPGGA, KSBD, WBCLR, WBeTGS and WEOCT.
Silent Keys reported In the Miss gun Secton the pas: month

ware: W WHBBVI, Nﬁ ana WDaDZI.
NET '%E:bSIONS GNE NM
MQON &0 281 182 Kast
WMOSEB 36 y23 B2 KaoRB
HBN 19 252 1§ KabsQ
MEQOW 50 am (12 HHLSQ
MTTN 1 2 8 NpSKE
CMEN £ 53 KEPoK
SARN 4 44 O WRENW
RARSBN 28 /2 4 KARLIN
TG 4 43 0 HARLO
LOZEM 4 0 WEHTL
LOBKG 25 w4 WERTL
5t Lares 4 239 3 KeWEX
ARESN 4 s 2 NEFQW
ZAEN 4 W& NORE
MDFC] 4 15 15 AID:)

Tratic WBBMA 440 Nowe 286 WABYIR 206, NDBN_165,

AlpO _ise, kS| 101, KeECK 8 KOORB 65, WaouD 63,
WDRE! WAZHT] r'uar NEBK| E’zg Raal 22, WBACJB 17,
NS5 u i(socu 13, WBOTF 9, NIBA 2.

NEBRASKA: SM, Vern Wirka, WEOGOM_STM: Jerry Kohn,
WDEEGK, SEC: Michasl Rubrdanz, NBFER. Please make 3
note that all ARES r%;'::nns should now go o the new §EG,
Michael Huhrdanz, N L incoln, NE 58502,

The SEC pheng number is 4D2-4 “ﬁw Micway
Amateur Radio Club of Kearney renorts KAM M has a radic
bulletin board system on ling {or HTTY on 146.525 MHz sim-

lex at 00 wurd er mlnute Baudot. The new Net Manager
or the Sco ES Two Metar Net Is John Parmenter,
NBGN| ond McElhaney, HODKM, of Omaha

ualified tar
a brass pounders award fc:r MNovemter 1986, KSDKM's tratfic
for Novamber 1986 was ori inabad 1?'3 rece Ved 74, se%
daliverad 25, for a fotal o K BICK
93, WABBOK 28, KAPBCB 9 NODA 8 WDBCRD 6, WEBGAOM
&, WBEGPM 4.

NEW ENGLAND DIVISION

CONNECTICUT: SM, dohn T, Renan, K3ZJ—ETM; KIEIC,
SEC: KATECL, ACC: KG1M. OOC: NA1L TC: WiHAD. BM:
37)J. PIO: KX1B, S6L; WTA

¥

NE Nl TFG NM

CBN 324 118 KABHT

WESCON ey 208 298 1G

BATHON a0 160 EB KATJAN

GN 51 294 K1EIR
NLITM| EC

19 K1
N1 DCS DEC Dist, B and WHARA have pstablished & |oint
Emergen “X_‘Plan with the Aed Cross tar emergency commu-
ARA will recaive Disaster Action Traml and cer-
ﬂflcauon Under the Disaster Plan, WHARA wo provtdu
communication within the disaster area, at Hed Cross

uartors, at shelters and in mobile units a3 woll as to rovfde
aison cammunication outside of the disastar area, On Sept
WIHAD and K1EIC ralayed an emerg ARy meoasags 1o
Pueno Rico durin, a 19!6 hone blackout to M ovide air trans-
ortation for a te: patlent in Houston, Within the haur,
ganspnrlahcn was arra od to parmit the patient to spend her
last howrs at home with her family in San Juan. A new train-
ing net, the Gonnechcut Sluw Net ﬁecg is schedulad f start
on Janua 12 with WB1GXZ ag N N will meet 7:30 PM,
M-F at MHz. CN wifl run oom‘pauble 13 wpm slow sas-
slons ort 3.840 MHZ at 7 P PM on Saturdays with
WIWP as NCS. FARIA's Gonn Publlc TV program on Amaiuar
Radio, "“This is FARA" was a graat succass. Videotapas arg
available. ECARA held an crgénizational meeting tor Dlst <3
ARES on Nov. 24 \mth KBIUVM as DEC. ADECS and ECs:
KB1H, KIVOE, K1DNW, N1EDG, NEIN, KR1U. K. APE
KATHTX, K1ZKR, K1KKE, KATMPL KATMPG, WATHYN, and
WATRLY. ECARA/ Dist. 3 has an agreamant wnh the Putram
Hospital 1o provide the medical staft with 4-whesl transporta-
tion, with radio communication, during snowstorms and other



New rigs and old favorltes, lus the best essential accessories for the amateur.

An21 FANNIN ST
HOUSTON, TX 77004-3913
CALL FOR ORICERS
1-713-520-7300 OR

17 13-H20-0550

ALL HEMS ARE GUARANTEED OR SALES PRICE

REFUNIDIED

EQUIPMENT

Fenwinod TH208AT ..., ..., Trade i yuur ofd HT
Wanwuud 188405 contester's dehghl .. el Call
Weawnnd 15 440 [ dl! for hracke

leom R7O00 252000 MH? 949 O
leom 132004 5190
Santes 1207 Handi [atle SBAON
lenm IC73% G 00
Tent- Tea, 257100F asy DSCARY 43000
KDk FM 290 27500
Mirage Armps 154 fjgg
i

Tokyo Hy-Fraer HETK AP ?2 40

49

NYE MB1G2Z Tures . 183 00

ACCESSORIES

BAW VIE WSTAR ANTENNA TUNER
Held HC3HC4HCS

Hail BM 10 Bonm Mike hearisat

251 Private Pateh (i

Triplett 3360 VOM tsame as F1 LIKE 77

Lramwa NSEEOA IR0 walls 135 00
Lunar 2Md4-40P v e _ 10900
Nye MBR-A (for lhn trg bnysh A5 Ot
Shure 44410 3 9o
Amecs PT-3 .. i e | BOON
New Tokyo HOC 2004 115 U
Miler CE14T | 0w pass iter 4% &0

B & K Test Equipment vOM oscahseope-
fenapAors e

Trpp 2047 12V Supply (1bA Goniinue s
Mal-Tazh Labs |agral vimes Keyel OVE 100,
setaliec Sverfage & Rase
BELDEN

413 low bass. solid center tollbiad sheld ...
8214 RGAH Foam

B2/ AGY

RYE7 HGAIR

HOUL 14 {3z shranded copper ant wire

£448 8 conduclor rotor cable

2405 Heavy duly 16 Ga & 1B Ga SR
GrnB HGHY . et
9269 HG B2 it
8403 Mic Cable 3 cundetr & shield bt
100 teet B214 wienads installed 54 (N
Hobd /167 tnned copper braid 1 Ot
AMPHENOL
A315P PL2EY Sivarpiate 105
LG 176 ranicer BGEX L 30
831 Douhle Fernale U 20
2 BT NMale . . RELY]
2-97 N Female Bulkheud 0
8264 nne Female N . .. A o5
AN elhow | . SH.00

31212 BNC-RGoS 150
31-216 LIG201 Al N Male-BNC Female 2 )
41-2 BNC-REG58. . -
34025 N Mzle, RGRY o A
F4126 N Female LHF male EXe]
3128 BNC Female-PL2%3 A0
Fion N-Male Gonnattor (Fils 9913) 4 50
PACKET POWER
AFAPK 202 24400
Rantrames KPC 400 2900
antranes 2400 i 3900
kaitranmes Packer 1| 14960
MES1210 12600
AbAPMA 148 00
Mew AFA UDC-232 Firmware No monen

LsL279 a0, . I 111
New Eantronies KAM . L., oL L 29300

1C28A . . List 429 . . Yoaur Sost 369.00
ANTENNAS
Isapoie 144 MMz 44 95
Bufterrust HE 6w 80010 verteal . 12800
HE2Y 830 & 40 verhical, [RETR]
HFAB gy on
Hustler G7-i44 . 11995
kL M HF Wiarld Class Saries Anlennas Calt Don
fpha Dedta 1w Sioer 4900
Coax Sead . 2 ntrall
HiW Dipoles. {ems 0%
KIMKI-344 S99 00
2aL Wl Now Ausalable

Cusheraft AR-B. & band vertical
oludes 3 WAHD bands | PN

Coshicrafl 174 WH 4 ﬂlﬁ-mprll hnr:mn:

NEW KUM 1.2:44LBX

1796 Pawer Dnader L, .

Oron CD-78 + BS a0 75/ AN rnlal;!hlp d\pnle

OTHER ANTENNAS
[namend 0130 Discona 2
| ar=en K ulduck

Larsen 440 HW 1/2 aave kulduck.
Larsen 2M Vesnye telesnope ant
Avant ARPTHT 30 onGlass Anlefoa
Antero ZW. 58, Mag Mount Gormp
Aeanh APRAGU-5G un glass e Ll
Jnen 2 1/2 werve Handy AN ...

Yan Giorgon SLA-1 160-80-40 Soper ... L.
Walor AB-5 Mobile

1300 MHz

Stoner DA1O0 D Artive Rx Antenas 190110
(G Tenna Hiteh did-24 Tnread

Fits 34" traler hitches AR
KEYS
Bancher & Vibraplex §ann 110G

Bonchier s now mptoves) Ssws & wannys, Al stanless
sleel and sxtrd hacd polshing

Wye E3K-001 Kaver 9RO
TUBES
Collins & Drake Replacament tubes Stk
51F F\146H 1148
10986
Call
R
: 17495
(1F E‘Jbl) 14 00
12086 Syivamna G0
Hard totind {utses S0 004 - ot st
GIRHL
AJFRCIBE (6
BOOKS
e stock 3AMS, 1A ARRL HsGE, Ameco Hadio
Pubs Call
New | 987 Hacic Database Bnok - (nternatonal SW
QIS TOMIBWS Lot st ieniis e ey 12859
PARTS
24 P Saldartail dip sockels Fhreach
TSOME MY (I . a4
15 AmpidUov ull wavs bnidge reciilier 195

2 5A1000PIV Epoxy dinde
QU1S/10KY o 001/20KY
SN2

+4inch ternle rard

_smpf (1]

Sanye ARA A4 Nicads wiabs
zdaGapnme rlugs.

C-B o Ining temald pluds ..o 3
Metera 0-30007VDC 247 Square 1 Amp DC .
Drake—Coling mike piug
Minalure {oggles, SA128vAT
Thousareds o pane meters
MICA Cap 043Ky

G each or 19000100
1 95 each

1 50 each
3 ';:\ up GALL
5 Uivathers GALL

Close oul on ngs & Accrssorias All the sime alf
We may have what vou re looking tor

Dodas 38000 FIV P
Uurgcell 7 ol Ballery - 2 Pak MN1G04 L. :
DOFAaN 3" Su =1 L i i 8 E

SERVICES
Ahgnment. any late tnadel ng RAREH

USED EQUIPMENT

Albaguiprent tsed clean, with 90 day warranty and 30
ety trial % rnths A 4gains! ow e ragiment sole
pre refondec il nob calsfiend

CALL FOR
LATEST LIST
1-800-231-3057

POLICIES

Frwrman ordor $10 00 Mosercnrd VIRA o Ol all
prices FOB Houslon except as bolad Prces subyeed o
change withatd antees lionmssubpct o priorsale Callony
ima rocheck e stalus o your order Toadsnesnienisak]
salos tax Al e Wil tactory warranty plus Madison
wArTdIny

DON'S CORMNER
WINner of the INMH? conlest 1@ WASPWE (lor PBEWK)

STOCK TEMS
CALL

£requency Bands (MHa}

PFower
2 25 e 100- . Ll
Bange |y oy w3 xe w0 0w
G WAty HH S ald K
L i weatts WH W 0D Wit
105 Walis 2R ity pii) Gt

S0 waktt Wl 2] il 13
dMaans §TGE wol el b b
2Mwatts 1 2SUH M0A 2SGH 2L Bl Ml
S0 watty ) SORH  Cond SR U RTH Y il

000 wathy 1 1000H Tona  1O0R 1BGE 1ON0IE I
200 watte { 230iH
abwals | 3GH

TELEX 165672 MCON UY

See you at the Lafayette, LA Hamfest March 14-15, Holidome 1-318-837-9484
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EGE VIRGINIA

13646 Jeitersop Dawis Highway
Woodbridge, Virginia 72191
Information: ¢ 703) 843-1063

Swivice Depariment; {703) 494-8750

stare Hours:
M-Tho 0 am —&pm.
E-i0am —8 o,
Sab: 10 am —4pm
Urder Hours™ M-k 9 am.-7 [ m.
Gab 0 am,-d pom

EGE NEW ENGLAND

5 Sliles Hoad

Salern New Hampshire 03079
New Hampshire Orgers,*

Intormation & Service; (603) BUR-3750 -

Store Hours,
MTWSal- 1am —4pm
ThF- 17 noap—A p m
aun Closad

*uraer and wa it credn Uuu $1 for the call

i<, New Improved Fatl Mmi 27t _l'iandheki_

Buyer’s Guide/
MCatalog =——Send $1

l@%ﬁ‘?)))

(ur associate store

Davis & Jackson Read, P 0. Box 243

l.acompe, Louisiana 0445

Intarmation & Service: 15041 B82- ﬁ%b

i (8D oo

Tarms: No persoral checks qlepied
Prices o) fof include sipping. YES
GUR feer 32,34 ner package. Prices &
siinict 10 changs without rotee or
whigahon. Products ary ant soid lor
evaludlion  AUIROrzec relurns are
sutvert 1o 4 15% reslocking aad
haaciliceg (e ang crpot will pe ested
ot b5 0n yoor cext purchiase. FGE
sipports Ihe manulacturers’ waroan-
tes. To gat 2 ooy of 4 walranty oror
i gurchase, calf customer service at
TO-B43- 1083 anid f will be furmshed
A 0 cost

Dealer Inquinas Invited

Hard to get
through on our
800 number?

Lall betare 70 A, or atler 5 poai
or 24 ore O our reguiar nunbers,
it vo Dy for the cail and ords,
w'Il precd! out order with $1

BEARCAT

100%1. t-ehanaal handheld 149 95
AONIX[ T 40-ch, 800 MHz. .. 19 00
149%:. ip-ch. 10-hand 49 95
75X 16-ch with awcrar 164 45
501 10-ch, handheld o0
210w 199 95
UNIDEN

Kadar Uetectors . Sall
R Radios Call
SONY

2ing SWL Recerver
M0 SWL Recever
5910 SWL, Recetyer

PANASONIC SWL .
COBRA CBs/RADSR DFT e:,mﬁq
MIDLAND CBs SALL

WHISTLER RADAR DFTFCTORS

Mowin Shock.. 7

HARDWARE
BAFE 1224 with MEJ C-50/-20 Soft 85 95
ihs.85
" 1I‘1 95

MFJ New 1274
karteanics tnterfane |
Eantronies UTU Infertace
Kantranics UTY-XT

New Microwgg ART-1

SOFTWARE
Kantronics Hamtext
Wic-# -4 Appie Afar vali
Kantronics Hamsott
Vg1 Apple, Atarl. [144 . Lalt
Kantronics Hamsoft/Amtor
Yin-30, G-hg Atan LY ¥h
Kantronics Amtorsoft
yic-#, G- 7T a5
Apple 116 94
Microlog Air Disk
Wie-20 and (-f4 Tisk 34 Uk
Lartrdge . b gh

iC. IS‘M

PACKET
MFJ 5270 Packet 129 95
Kantromics Packe! PKT2 . 15495
few Kanfroaics KAM . E9Agh
kantranics kKPG2400 Call
Eantromes 2400 TNC Modem .. <l

Call for Models
and Price Quates
| Amateur Softwara
HAM far the ¥IC-20 and
DATR Cammodare 64

Syeuity tape or disk

Viz-2a 64
Contest 1.og Ys TAus
fintenna Lesign 945
Campuler Maorse 944 4,99
Frapagation Ghart iEd95  16.9%
Super |og 995 194
et Gontrolier 16495 lhy9a
DX ool Kit - ¥4 .4
Master Log {Disk) <R 95

5000

uenerai cwerage faos:

NEW TH-205AT

m 5‘-Watt Handrred s

THABAT
'*m Hm Hanm‘eld

"EXTENDED®
-~ SERVICE. -
AGREEMENTS
- AVAJLABLE -

o TS:440
HF Tranéf:e ey -

CALL
FOR
QUOTES

Your Factory
Authorized Service
Center for lcom,
Yaesu, & Kenwood
EGE oiters extended service

contracls 0 ragsy, Kenwond,

and leom products, Pices trom
$i0-25 Ask lor vetalls

TE SYSTEMS
RF AMPLIFIERS

With receive
GaAs FET Preamplifier
far superior weak signai
reception with impraved
strong signal
intermod rejection.

141nG ?m Amp 1HW||'I 160 out 304 0O
14126 2m Amp 30W in-160 0wt 254 00
44108 440 Amp 10W in-10C oul 309 90
44126 440 Amp 30W 100 out . 309 .00

104 051




FT TBTGX
HF Transceiver with.

o Genera ! Coverage. Recaiver

SN Ew FT727R

40 _MHz Dua B»a'nd H?

NEW Frzarrﬁpaimate
5 Emzmm MHz Mma Handhelds

.FRGssot{
Stanning ReGivet

MIBAGE
B23A ?m Amphiier 7. 30 120 9%
81016 2m Ampliier 10-150 243 95

BA016 2m Amplier 3160 2194

21010 10-100 Amp for 430-50 . 200 Q‘:
D1R10N YHF Amp/N tonneciors 299 95
B2thFmAmp: Zin. 1hltout . 74395
41015 6m Amp. 1000 150 00 760 9%

AMERITRON HF AMPS

ATA15 Ant Tuner 1500 walt Call
ATHIU Ant Tuner 1 &W .. Calt
RCS8 Aemate Goax Switch Gall
NEWALIZ0D 1.5kWAmp ... all
NEW ALHOA 1200 walt Amp all
ALB4 HF Amp 16D-15 all
AMP SUPPLY

LA 100DA 1R0-15m AmD .. Call
1K S00ZBNT HF Ampno tune Gall
AT 120014 1200 PEP Tuner Gal

LK S00ZC 2.5 kW hipersi] .. .Gall

Hiz FM/AM/SSB

. NEW FT-767GX .
- Al Made Transcelvar.
-_"with.EAT System

" FRG 8800
- eneral Coverage Receiver
- All'modé 150kHz-30MHz

ASK FOR
‘QUOTES ON'
_"RADIO/ .
“ACCESSORY
. PACKAGES.

This 15 a4 partial list—
IF YOU DON'T SEE

WHAT YOU WANT.. CALL

DAIWA
LA-2065R 2m Amp. 2in, 60 o 125,95
(4-2035R 2m Amp with preAmp 74,95

VOCOM AMPLIFIERS

2watlsin, 30 watts out 2m Amp - 69.95
2 watls i, B0 watts out 2m Amp 107 95
2watlsn, 120 watis out 2m Amn 169 95
200mW in. 30 watts out pm Amp 84 95

KENWOOD 11922 2kW CALL
ASTRON POWER SUPPLIES

Ro7A S 49,95 RSAOM 104.95
HE194 6995 RS3I5M 14895
HS20A 8995 VA20M 12495
AR3RA L1379 VEISM 154 4%
REH0A ..208.95

FM240 2m, 25-watt

elr

TEN-TEC

CORSAIR [l Modet 361

RX-325 Short Wave Receiver

Mobile HF Antennas
Call for Ten-Tec Prices

BENCHER PADDLES

BlacksChrome 51 95/R1.95
B&W

37h6-posiion Gadax Swilch . 24 50
378 h-posilion Coax Switsh. ... 24,50
425 1 kW | ow Pass Filter 28507
547 3-posiion Goax Switch. . 25 25
595 6-posion Goax Switeh 79 95

AP-10 5-band Apartment Antenna 39 95
370-15 All-bang Nipole Antenna 129,94
~Other antennas in stock—

DAIWA

GN-320H/ CN-540 Meters 3.95/58 95
NS-G60A SWR/ Watt Meter 134 95
CN-30 Metar . . 1726 00

CN-7208 ZoW HF Wait Meter 12000
UNW-416 Antenpa Tunsr S60W  174.92
CGNW-514 Antenna Tuner 2 & ki 279 95
GNA1DM SWHR/whmir 3.5-150 MHz 64.95
5201 2-position Switch a5
C5401 4-posihon Switch 64 95

CUSHCRAFT

Ad S-element 10-15-20m . N7.95
Adq 4-¢lement 10-15-20m 5
A3 10-15-20m Vertical 268.495
215WE $SB/FM 2m Boomer |
ARX-28 2m Ringo Ranger
3 18x1 2m Boamer . 103.95

10-450 4-element 10m 1195
14-4C0 4-element 15m 17h 95
44-2C0 P-element 40m

Otter Cusheratt mode's avadable  CALL
KLm

KT344 4-afement 10-15-20m Galt
RE34XA b-clement 10-15-20m . Cal
=112 11-ajement Zm Can
2m-161.BX 16-element 2m CoLocal
432-30LBX 30-efe 440 MH? Call
Fibergiass masth . Cail
Fiberglass mast 7° Call
MOSLEY

1:1.-33 3-elemant Frhand Beam 264 g5
I'4-33 %-element 10-15-2m 4y 45
Pro 3¢ 7-element 10-15-20m 465 95
Prasy f0-32-14-17.20m 4hih w5
bra b7 10-12-15-17-20-40m 470 g4

HUSTLER
f-BTY 140-B0m Vertical with 30m 128 .95

4BV 10-40m vartical 108.95
3-BTY 10-40m Vertical | 87 495
£6-440 440 MBz Base vertical 98 95
G7+144 Z-meler Base Vatical 11595
fif- 1448 2m Hase Verheal 47495
MO-1¢ M2 Masts 150
BM-1 Bumper Mount . 14 95
MOBILE RESDNATORS Slandard  Super
16 and 15 metar 1195 1795
20 meters 15 80 1 By
30 and 40 metars 17 84 25 ah
75 meters 19 9% 36 45

HY-GAIN ANTENNAS

3915 THIDX 7-2le 10-15-20m CALL
3448 THODY Heele 10-15-20m CALL
=plarer 14 10-16-20m CALE
3-element 2-meter Beam CALL
20BS g-alement 2.metar Beam . CALL
2148 14-element 2-melsr Ream DAL
BNSE Beam Balun GALL
V2% 2-meter Yerhieal GAlLL
Y45 440 MHz Yartical HaLL
MORE ANTENNAS
AVANTI HM 151 36 2m On-glass 32 50

LARSEN LM-1505/8 Mag Mount . 38.95
RUTTERNUT HFGV 10-80m Vert 119.95

BUTTERNUY HF4B 2-ele eam 158,95
BUTTERNUT 2MCV5 2m 42 75
VOCOM 578-wave Zm Handheld . 1585

ANTENNAS FOR OSGAR

Cusheralt 41678 Twist a4 95
Gusheralt A14410T 10-2le . 53.30
Gusheralt A14420T 20-ele 7695
Cushoralt ADP1 Package . 144 95
KLM 2m-14C 2m 14-ele Circular - &8 95
KL 435-180 18-¢le Cire Polar - 11119
KLM Pm-22C 23-¢ip TIre 2m 109.40

TELEX HEADPHONES
Procom 350 ulira light set 54 95
Frocom #50 soft phones mika el

Procom 450 padded phones 3550
Pracam 400 desk mike 49,94
Frocom 460 padded phones 320
SWIL-610 light Readphone L NE]
L-610 hght headphone 7.95
Others (n stock. . Please Call

BiG DISCOUNTS

MFJ PRODUCTS
389 3 kW Antenna Tuner 754 55
962 | 5 kW Tuner switchsmeter . 139 65
949G 300-walt Deluxe Tuner 129 65
9410 300-walt Tuner sweh/meter 89.495
10204 Active Antenna €8 495
2028 Noise Bridge .48.95
7528 bual funable SSR/CW Eiiter 79,95
Keyers—407, 422, 484 E
Other MFJ products in siack

R

Unarco-Rohn

Limited Quantitias

Salf-supporting towers:

HBX40 40-teet with Base 204 95
HBX48 48-teet with Rase 2945
HBXS56 h6-feet with Base ., 344,94

BLEX40 Higher ivad with Base 254 8%
HDBX48 Higher foad with Base 339 95
dther BX, HBX. HDAX n stock
Guyed foldover towers:
~K2558 G8-feet, P50 Q40 o0
FK4554 54-tept, 445G . 1296.00
cther sites at similar saviays.
Folmovers stupped freight patd
0% fugher west of the Bockies
Straight Sections:

206G Straight Sechion 3995
256G Straight Sertien A9 9
456G Straight Seclion | 110.85

Complaete Tower Packages:
256G

456G
40 Cali all
50 Call call
&l Galt Eall

Lach pacwage mcipdes top sechion. wie
sechion. hase. rotor shelf, quy brackels,
quy ware, Menhuckles, equilzer olaes,
Quy anchars, ceble clamps. thimbtes,
Ask about subshitufions amg cuslomt
pesigns. Towe! packdges e shppag
frenght collert FOB our warehouss,

HY.GAIN TOWERS

HGA7SS 37-leat fali CALL
HEH285 b-teettalt L, GALL
HG54HD 54-feet/ tugher load GALL
HGFOHO 60-fzet/tigher load CaLL

droar qy-Gam lower, Hy-Gan antannig,
dnal Hy-Gain rofor and receive
freg shipping on it

_—

WA 3R-taet fall
WT51 5i-teet talt on
LM354 54-feat/trghar Ioad 1975 0
Stpmng mot nciucen Shpoeg arect
frogn factory fo save ol modey

549 00

PHILLYSTRAN CALL
CABLE BY SAXTON

RB2t3 Mil Spec 2qeit
Hi47U Foam 95 % Shieid Hueeqr
Hemire Rotator 2 418 64272 e
Mini-& 954% Shield P30t
Cablewave Hardfine . CALL
ROTATORS

Diawa Rolalors available . GALL
Alliange HD73 . 109.95
Hy-(ain Ham iV LGALL
Hy-tain (ailtwister jax (GALL
Hy-Gain Heavy-duly 300 CALL
kanpro KR300 Elevation Ratatar 199,95
Kehpto KR5400 azmthselevat 32995

AMPHENOL CONNECTORS
18P PLZAY silver

AL15P 1050 Mlckel L P44 ﬂ ‘l‘ﬂ
#2h1 Typa N RGY .00
00 S0738-BNG 7244
3117 BNG RGSY | 1.5
317 BNG RGS8 1.5
#3185 Reducer RG58 ]
23168 Reducer RGS8/min} 8 084

#3180 UHF panet 0g
Specadl diséounts 4o 100-Mece nuthaso’c

o PRECISION

TEST EQUIPMENT
Qseilloseapes
[ngital Multr Meters
feieprione Test Equipment
Function Generalors

New n stock | CALL
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106 IIET;

RTTY-AMTOR
Packet

emargancies, The ECARA has already handled lis first emer-

geticy, summoning emergency madicel service far an injul
at a Youth Soccer fiel where a tesnager was knocke
unconcious on an icy lield, The New Haven Registar prlnted
an ou1:smnd|n artic e on K1RH's Amateur Radia class

sored by WHARA, n?r new gtudents slunedrcF
aorganzing communigation for the April Stamford Marathan,
KE1H ;st & new CARA 174.120 rapeater trustes, The 1968

CARA Flea Market was & financial success thanks to chair-
man W1 IDH GMARC has get u'g & club station at Reg Cross.
Chvil Prap. Headguarters, GNARG visited the NorwaIRHospx-
tal Children's Ward on Christmas to provide 2 meter ?hone
patches to the Nol R“l\!;’chu Ggmratulatlons to naw XO? scted

club officars;
WBIFVY, Tras. KAIGOT. GNARC-Pres, AE1H P
KA‘IMDN Tres, KV1A bec WIFKM. ECAHA-Pres. KB1H,
\foa Sec, N1BBI, Tras. KA1LMN, CARA-Pres.
N1DMO V.P. N1ABY, Sac. N2EFA.Traa. WIIDH. WAICFM,
WAGLQG and K3ZJJ were NCSs fof the New York Marathon
Runner Droup aut Net, Of the 1,095 wha failed to finish, 988
wera pracassed by voice and packe Tadio, nqratulatlons
to KB1T on a riew Z20MHz r Baterooordmmlonirom TBARL,
Tratflc: KMMDM 363. WE1 XZ.?DG. KAITMK 198, WIEEW
1EDD. 131 KATICTH B KATQWE B8, KAIR HTe4
F 0 N1BOW 28, W2YOL 37, WA1NLD3.’5 WiBDN
KmQE 41, WBAESS 11, Wiav &, W

EASTERN MASSACHUSETTS: SM. Luck Hurder K¥iT—
ASH: KaHI, SGL: KaH. OCHAA: KAH(F SEC KBIPA. PIO:
K1HLZ, BM: KB1AF, STM: KWIU. TC: KATIU, ACC: KATKCU
EMASS Hot Line ~ 437-0711. Westllnk 4452228,
NET MGR FREQ IIME%DQIDY TS GN
EMRI N1AJ 3658 180012200 DY 190

195
EMRIPN N1BGW 3380 { DY 217 209
EM2MN  KAtAMA {4523 2000 D 265 318

NEEPN  K1RBZD 3945 0830 SN § 64
HHTN NG1A D464 2230 DY
EMHIS$ N1CVE 3ns :BOOI?OGD L)Y 87 127
Cl KB1AF V451045 139 Go2
e Ass't tSacth?_-‘r'll Traffic Mall}ag;i' W1Cf: has ;'ns:,de"vg vick work
o o roundin ualified linison people for ic sant
pck S S Swans KOTAE WAITRY N1BGY
N‘iK and KW1U hava aII pltched in to make :his project a
% coays, Amateur Auxill ar¥ 1KE reporis that our
echnical Cagrdinator KATIU has applied for an sadition ap-
intment as Official Observer, FB—the Analiary can use all
qualﬂled halp it can muster! Public Information Oificer
LZ raports that the new EMASS ARRL info phone line |s
now in effect at 437-0111. Give It a call 9 recaive (and sondly
Amateur Radio news o all in EMASS, GO WiNF continuas
to be vy activa at the ri dpa young age of 92 9 havi beett ham-
ming for B4 years and n Ofiiciel Observer for 39 of them|
Makes you sit back and think, ah" Public Informatipn Assistant
KATLIK has been distributing the Archie Amateur Radio comix
ta logal schaols locally, and recommends that mricre of 4s in-
estl ate hayin ourclubs purchase thae 20 voiume series of
@ publicalions for our local libraries. Bulletin Manager
(B sez that the EMASS Bulletin Stations are continuing
0 burn up the air waves with an astcunding 323 bulleting
dunnﬁ the month, but there are still 4 few argas in the Sec.
tlon that are not gertlng the banafit of hearing bulleting baing
retranzmittad, Contact KS1AF or mysel? for the aspointmarit
plication neces: to bacome an Official Bulletin Station.
5,acﬂon Traffic Mgr KW1U repors that oowtulahonz are in
ordar for WATFCD KAION KB1A TRY and
NI1CVE, all of whnm made tha Pubélc Servina Hanor Roll. Nov.
Tle: KW1U BGW 451, WAIFCD 447
WA1 335 PRy T%E WHGE 188 NiBHK 156, KGA1 AMH
1o, w1z|-|c 1, K1 F'lF' Lig. N CVE 108, RAIED 100,
KATON 79, N BEC 71, N1BYS
KA1LIH 23, K1BZD 2? W TFNM 17 WB1GIA 15, KML[K
15, KILCQ) 12, WATSNH 12, KATKGU'7. Harve you axprassed
your apinions o yuur Section Manager racantly?

MAINE SM I| W RWG—ASM: Bill Mann, WIKX,
. KATFKS.

SE . W, BM: W1JTH. AGG:
1Kx PID KY1E SGL KANIT. TC: KIPV. WHJTH,
buﬂetm manager, lists the following ofticial bulletin staﬂuns
Bill W1KX, Parcy KATJPR, Paul N1BUQ, Ben WIVEH, and
Win WIWEL, Send local bullsting to W13TH, Aﬁlw etion
ficial (..het

My A , Ted
WAZERT, Bill W1IS0, Mel WBE1G WB1DSM, Dave
K1BZ, Dave KA1KFC, ChnsAC1G Alex 11' W1RWG, Bill
W1KX, John NB2K, Eric WB1GLH, A1YNZ .an d Ren
KW1GQ; alao the tnllowinﬂ net mana rs Si KASUVQ, Win
WIWCE, Jerry KIGUP, Hat ND LV sectlon Smer-

Pency Coardjnater, has e VGR coordinators jor the fol-
Cowin cuuntues Aruostook , Cumberland WB1GDZ
P asst, Frankiin KA1 CNG. Haneoek KB1IVZ, Kan-
neber WTWCI, Lincoln WA1GIN. Oxford KATLUN, Scmersst
N1 BCE, York WAICIM, ard Harpswell area AEC Woal V.
¢ ABPC hald Christmas party Dec 13 and Pem Bay
AHC ac B, Pem Bay is spansoring a novice class under tha
auspices of the SAD 28 adulf aduca!lon dirgetor,
NE Sessions  Checkins  Traffic  Manager
24 11 130 K1G

SeaGull

FineTres Kl 14 B4 ND1A

tenMaEmar 8 160 i WiwcCl
MePubSy 5 a3 [+ KL7UG

AroostookEmrg 4 79 t WMYNZ

RACES 5

Trafﬁc WB1CBP 12&, 1J0.J 90 ND1A 89 WAzEFu 59

KX 5 G 54, A H 34, W1JTH 1
WA1YNZ1 weme‘ K1B isg K1A1I<Ff58 KA1D%I‘
oﬁTg , NBZK 2, P§HH WAZERT 23, WB1CBF

NEW HAMPSHIRE M, Bill Burdan, WB1BRAE-=TC: WY,
SGL: NTADC This was the menth Eor the vuarterly N
state. arganization meating, We met in Goncard and the quest
speaker was Dick Strame, NH State CD Dlrector who tom-
mendad the amateur community on the performance of AHES
and the responsivensss of Hams te emergency situations.
Most active ciubs wera reprasented. GEARA will now hold
guarterly VES in the Dover ares. WA2MBQ sent a report on
Mt Moriah RS rtic: ailon in "Sglem Five ﬁ
Il comm an safe Elport artlclpants |ncltxded 1[LB
PFA, KATMLD, 1B
glg:lub rash Man Novice cIasses planned for bagmnln of 871
wm Stale club newsletter is on the move with editar Bill
Wallace. Bill is 2 new ham and had not yet got his call at this
writing, but had already volunteersd to edit the newsletter!
(:uod |ob Billl NHARA will again sponsar the NH Q50 Party
ﬁear—ﬂre up your new Navices for this one—bonug points
fnr IzafTach comactm WE1GXM roports that & Novice
class is being taught in his area as part of an evening class
f ram ina local schoel, Butch is &fso working an new pramo-
pna material. The new ARRL Archie comic are baing
distributed around the state with good commants from voung
Pau ulel WB1BRE reponed on plans to start & Ham radic/elec-
ronics enrichament ram at a Junior HS in Nashua, And
Dala AF1T, regorts has a 902 MHz directory he has
been woz‘rdng on and It is available for a business sizad SASE.
The GSARA newslstter has a sorios of good articles on Packet



The only repeaters and controllers
with REAL SPEECH!

No other repeaters of controllers match Create_messag_es;ust bytalk.mg. Speak any phrases_or
Mark 4 in capability and features. Thats ~ Words in any languages or dialect and your own voice
why Mark 4 is the performance leaderat  is stored instantly in solid-state memory. Perfect for
amateur and commercial repeater sites  omergency warnings, club news bulletins, and DX

rid. Only Mark 4 gives you ; .
ﬂg;‘s’;‘é;“ﬁﬂi;’;’tem Pezl speecﬁ . w‘;ice alerts. Create unique ID and tail messages, and the

readout of received signal strength,  ultimate in a real speech user mailbox — oniy with a.
deviation, and frequency error * 4- Mark 4.

channel receiver voting ® clock time
announcements and function control ¢ 7-
helical filter receiver ® extensive phone
patch functions. Unlike others, Mark 4
even includes power supply and a
handsome cabinet.

Call or write for specifications on the
repeater, controller, and receiver winners.

MICRO CONTROL SPECIALTIES

Division of Kendecom [nc.
- 23 Elm Park, Groveland, MA 01834 (617) 372-3442

WE MOVED| NEW LOCATION' MIAMY’ S.LEADING
DISCOUNT DEALER . 1 MILLION DOLLAR NEW

w—a  NW. .« 107th AVE -

N3G ,
N.W. |941h AVE
****** iy e e Arde e

Ny ATth AVE,

Counter Intelllgence ~ PALMETTC) 826 —
& Communications
1950 N.W. 94th Ave.
Miami, Fla, 33172 ; £F /7 W= WiAMUINT, AIRPORT %
& " open 24 hrs. a day for our

“;_‘i'm'_".'./ South Amarican cuslomers

the latest state of

the art

communcations. Al
major brands

Dade upan roquest. : SRR « BISGAYNE BLVD. —e !
(305) 592'9685 DOWNTOWN MIAML . L TO MIAMI BEAC 1 I
Broward  0pen 9.6 Mon.-Fri. o
(305) 763-8170 ~ Sat. 9-5 ® Alrerah e
Telex 8102401958 o Answer Back NG DISTUG @ Amateur ‘ ‘ d ¥ "y
@ Gotntor et '
0/ YAEBU ﬂ Eﬁ_j aquipmant the latest in

. ® Night vision
""" aqulpmant
= | @ Money counters

NOSOTROS LE ENTREGAMOS SU ORDEN A
- cudlauier EXPORTADOR, EMBARCADOR, o
al Aeropuerio Infernacional de Miami
g GRATIS! . . . Lidmenos desde cualquier
YAESU FT-757GX ?h‘j?eﬂ :tfn;’a?j - parte del mundoe y le preparemos su
all mode transceiver of comparison ENVIO a SU PAIS.

counter intelligence
equipment
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Rob, WA3QLS Katherine, KA3 YO Paul, WA3QPX

Delanare
Amatewr Supply

- 71 Meadow Road, New Castle, Del. 19720 302-328-7728
Factory Authorized Dealer! 9-5 Daily, 9-8 Friday, 9-3 Saturday

KENWOOD YAESU ICOM TENTEC
MICROLOG KDK SANTEC KANTRONICS
AEA AMERITRON and much more!

800-441-7008

Orders, Pricing & Availability of
New Equipment

Large Inveniory

Daily UPS Service

[1 Customer Service
Used Gear,
Tech Info

302-328-7728

No Sales Tax
in Delawarel

One mile off 1-95 |
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EIMAC Tubes Provide Superior
Reliability at radio station KWAV —

Ken Warren, Chief Engineer at
KWAV reports that their 10 kW
FM transmitter went onthe airin
November, 1972, equipped with
EIMAC power tubes. The origi-
nal tubes are still in operation af-
ter over 13 years of continuous
duty!

Ken says, “In spite of terrible
power line regulation, we've had
no problems with EIMAC tubes.
In fact, in the last two years, our
standby transmitter has oper-
ated less than two hours!™

Transmitter downtime means
less revenue, EIMAC tube relia-
bility gives you more of what you
need and fess of what you don’t
want. More operating time and
less downtime!

EIMAC backs their proven tube

over 112,000 hours of servie!

MONTEREY, CALIFORNIA

reliability with the longest and
best warranty program in the
business. Up to 10,000 hours for
selected types.

Quality is a fop priority at EIMAG,
where our 50-year charter is {o
produce iong-life products.

Send for our free Extended War-
ranty Brochure which covers
this program in detail.

Whrite to:

Varian EIMAC

301 Industrial Way

San Carlos, CA 94070
Telephone:; (415) 592-1221

varian

February 1987
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radio and repeaiem—veg' radabla and infermative, On the tratfic
front, our section had 98% rep on FHN again-tnx traftic
handlers| Con ra.!s 1o N1CP‘X and N1NH oA making BPLI
Traffic: G"-SPN GSFM 209 NHN 114, WH1DSW/P 103,
MBTE 35 NTCEX Bod, NI 37, WIPEX 324 KK

w1|=vn1z4 WHEN 5% W1 FLB 90, KXo an, WIALE 89
is L& LBW 26, KIPCy 88 KAtG0Z ".»‘2 N1AKS 69, .ms.MFl

The HF4B BUtterﬂy ™ ae T B0 WYz 51, KV16 43 RIAGE 54 KE 15
KiiM 26, KATHPD 23, WB'[g)(M 18, f{1 CAR 14, KB1XI 12

N1DGA B, W1LQQ 5, K101
A CompaCt Beam RHODE ISLAND: SM John ob VYota, WBIFDY—New
Qg otine L1 G pres, WIBIX, Vi ke NIQHH, Sect
L T Corrs, Ser. aw Officers
for 20-15-12-10 Meters BAARC: Pres, KIKYI, VP tos. KB1SC, Sect. KV 40, Tres,
K 1EHV, Activiting NF1L. No other Newslatters wera racsivad
this eronth, i'ratfc 1JXH 239, PSHR 105, WAICRY 63

WIEQF 234, New Qfﬂoers Brown Radip Ciub Pres.
KATIQH, V.B. KZaMM, SECT. KATLZ, Tres. KMOVD

VERMONT: SM, Frmkl Suitor, W1 CTM--A.S KD1R. STM:
AETT BEC: WIKEV. PIOT WR1YOY. 15 W1 AlM. T first
ARES newslater from SEG (W1KRV) has bean sant 1o all
known members statewide. If u did not recaive ane, reraglstar
vontacting W1kRV. Tanof V1! s 14 countias now have Dis-
trie Emargancy Co-Ordinators {DECs) and the total state ares
istrations are close to 100, Simulated I.-.ma@uncy Nots
N) are held on 146, 16/76 (Tues TPM), 34/94 (Sun 11 AM),
and 3976 [(Sun & PM), These nets am open to all and agcl
one of u is peranally invited. A big walccme m axtended to
the following new hams [N) - KATETB, KATEXW, KATOV,
FA10ZE, GMWS VE exams on 11/8 made the tollawiwg—

ol A KA10VJ () KALJNG,
Butternut) | | mmisetbestii bt
H QL Ve YE now, Novice note —IaokK 1ar
Verticals Y

navica practzca Q50g on 28.15 MMz most gvenings at 8-10
Phr Naxt VE gxarm schedule is at Milton Hamfest on /28—

s i act WB2JSJ. Tha VT and NH QS0 parties will both ba
Butternut’'s HMF held on 2/7-8, {See Jan/Fab Contest Carral for deiallslz Pick
s a suggested fraq and make somebody locking tor & V1 QSO
verticals use happy. Twin state ARC shouid have a warm clubhouse with

highest-Q tuning {  HAEcHion #Ra Bfe predaniatn: contiel i

. s ur club is interestad. The packat acnvu%s stlllcgrowl“\? in our
circuits (not lossy § a3 wih dolpeatars, WIKOOT) WaUXCT, WIBDT,
traps!) o outperform (WK D.'Fl ATV) I8 arhve on 439 25.'421 5 MHz. A I:I:,u':wer
a" multiband designs mcreasa Is planned for aarly 1967, Continued im rovamants

a1ers are being co-ordinated thru WA1SVR. Qur
state PI (‘ﬁe Y} can now be heard chaging DX on 20 with
his ngw tnwerihaam and also on 2 mir FM [Mobile) ag he

of comparable size!

[ i i i travels from Qrwell %o work in Burlington and back daily. Con-
[ .Umque demgn reduces size Model HF8V ratglarzlon? mm\w é’rim mﬁé has heen 3 Eom:eglag
CIDS 5
s but not performance. ] s?gzn n 19?;3%&‘:13}5% u?sthols mi?llz—jll'll BAH]?gdwicaﬂ?El&
. : classay starte —iate registrations will ba acce
*No lossy traps; full *30, 40, 30, 20 15 and 10 meters A thraugh 2/11. National Wx Sorica again wishas to say Pk
| . automatic bandswitching, 1 for ham radic support during 19886, and is lockin atwa s {0
element radiates on H grove savore Wi oomrnunlcallons thrnughnu: o stala in
sAdd-on kit for 17 and 12 meters 987, Most Tikely this will be accomplished thru Red Cross
all bands. avaitabie now Incal rchapters and their affiliated amatewur radio clubs in the
I+ Retrofit kit for ol oS Seala s o ey n e
.
germe 26 ft. ta SECIGlubaIDECs/ECa should tﬁnabla VT hams to bo cotier
. - repargd for the severs wx public sarvice ¢ aenen
'1 7 meters com Model HF2V g‘o&mber A R T LT Vo
Lo e i - Sk 1 o e o 0 sy L
§ *Turns with TV § rDesigned for the low-band DXer 25/374753, CU at Miltan Hamiest
' i i i WESTERN MASSACHUSETTS: SM, Don Haney, KA‘lT—
rotor *Automatic bandswitching on 80 and BICTAGL: KABE, SEG/SGL: W1 HIH. OO/REL NTCM
2 +Only 17 Ibs. 40 meters b Dol ot wmiar comieeis soasan, having b fhe S’ﬁr's?
sAdd-on units for 160 and 30 or 20 ¥ this past menth and GW/SSB DX contests late this month,
meters e Sl e o
+32 feet tall - may be top loaded for 3 th ciassepsgand exams baing given t%rouqhgut the sactiop.

Wae soe about 25-3( ngw beenses or upgrades per month in
WMA, And nmlonaily. the number of hams increased ovar 2%
last yaari MARA had 19 students in their Novize class retently.
= (;B?t;a NOBAFIdC and HC’:;RAt mn}l‘ri’ue \ﬁt}ﬂ{( re umdsmBedéjl[fé
. . claszas and sxams, Fast worl an
For more information see your reparfing a fi e lr‘;t Hcg:‘_l;‘llr*f_7 Focﬁst adlgﬂrgeé conér%\ V};Ithiﬂ
minutes. Gireat wi ood 1o see

dealer or write for a free brochure i e rafc ot hy mosth. Joy, KATEX):moved ws from
East roeanl whare she had haen val actlva in traﬂlc
handlln PSHR BiHIH, NiDMU Traffie (Qet/Nov): KA

WC\ BUTTERNUT ELECTRONICS CO. Jog, wido mu%’ms N RNERE e wﬂ%’:‘sn"%ﬁ%

additional handwidth.

KATEX-/10, KATOFT -

W 405 East Market Lockhart, Texas 78644 NORTHWESTEHN DIVISION

ALASHKA; SM Jlm Mcodhdr NL?C-W'%EC: KL7JIM, BTM:
KLTT. 15 TGID, KLTJKW, DEC:
ALTAC, KL?WM KL7JET, The Arc:lc Amamur Radio will be
ﬁnnsortn g the “‘Alaska Novice Waek" contast next month,
is wili be & waek-long contest with awards ?ruwded by the
Arctic ARG, The purposes of the evant ara: 1) to foster new
novics activi 2) to inform hams worldwide of S posaibil-
ilies inthe U ovice bands and 3} to encourage higher ¢lass
licensas to act a,a 'Elmers™ for novicas wha might not have
the means o get on the air. The contest is scheduled for the

*]

fol ht hours of operation during the weak commencin
INDIANA HAMFEST O T Sy W T
195‘? an tha ovt bands below 30 MHz. Inquiries

shoufd be)a.ddressad to AL?IF (P 0. Box 84531, Fairbanks,
Y c 8 9 IDAHO $SM, Don Clower, KATT—Tha following Treasure Val-
s U N D A M A R H 7 Iy hams were involved with assisting the Maridian Winter Fes-
’ r 1 8 ti\ya! parade of1 11/29/88; ?WOO 'fQQ WATVEN, NTAL,

Open at 8:00 A.M. NTHET WATESU. KATKEZ

K7QEL, K7GBE, and N?Fi'a S?acim tnxs ta N7IRM and

K7REX tor o anizmg the event. The Twin Falls ARC assist-

LOC ) i i ed with comniunications during Prasidant Heagan’s visii o
ated on the Indiana State Fairgrounds o B T B L T
Indianapolis, Indiana e, RS R RS,

an .
The Crossroads of Four Interstate Highways NET, EREQ T TME - SESS oM OFC
1-65, 1-69,1-70, and I-74 DD 98D s Sao MM ?‘J j3 ~3
B, NUIC B W7GET 202 N7BHL 156, PatR: NWTK
I.Altl In:loors - O;er 400 Tables - Free Parking - Paved 99, WYGHT 54, N7BHL 99, b

ots - For - OREGON: SM, William £.Shrader, W7OMU— ASM: KZ7T.
orums on-:lmeri:ql and Flia Market Dealers g}‘,ﬂ NWEN? S‘EﬁB’“ G FIG: KCTUN mfm" KA—,KSK
Tatk-in on the “Mighty 525" - 145.25 MHz NTFCAthxtra) KATZRG, KTVXY. K578 RAGK,
NTGbl 7LEQ, KATYUP (GENERAL)
KAZHYL k GH) Naw offncers ni lha Sunset Em-

pire AR orer K7 L, Pres.; NN7U, V.P.; N7HRA, Bec,;
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Presenting two small cases

for alot of mobile power.

You won't find a 45-watt, 2-meter
FM maobile rig that’s built smalier than
the Yaesu FT-Z0RH.

Nor will you find a dual-band FM
mobile that offers the crossband
full-duplex capability found in the
25-watt Yaesu FT-Z00RH.

It showldn't be surprising, We've
been coming up with a lot of inno-
vative concepts lately.

The FT-ZA0RH measures just
2% 6 x / inches. Conveniently fitting
its high-power punch into many
smiail spaces of your car Places where
other 45-watt mobiles just won't fit.

The FT-ZZA0RH is small too.
Smaller than other dual-banders. But
with one big difference: a "DIUP"
button. Push it, and you're operating
full duplex, 2 meters on one VFO,
440 MMz on the other Fach at 25
watts. So you can simultaneously

maEr

NUAL BAND KM THENNCE/VDE By

transmit and receive in frue tele-
phone style.

Once installed, you'll find the
FT-ZZ0RH and the FT-Z00RH equally
simple to operate. Just turn the rig
on, dial up & frequency, seiect offset or
duplex split. and you're on the air

Each rig gives you 10 memories
for storing vour favorite frequencies.
Dual VFQ capability. A clean, unclut-
tered LCD display for easy readout,
Fush-button jumps through the band
in 1 MMz steps. Band scanning with

programmable upper and lower limits,

And priority channel operation.

‘fou don't even have to take your
eyes off the road to determine your
operating frequency and memory
channel. An optional voice synthesizer
announces them bath at the push
of a button on the microphone. The
FT-ZA0RH announces both your

Ferrit

Z-meter and 440 MHz operating
frequencies.

Also, tone encode and encode/
decode capability is programmable
from the front panel, using an optional
plug-in board.

so wher you need a lot of power
in a compact mobile radio. discover
Yaesu's FT-Z0RH and FT-Z00RH.
Theres nothing else fike thern on
the road.

YAESU

Yaesu USA

1720 Edwards Road, Cerritas, CA 9041
(213y 404-2700

Yaesu Cincinnati Service Center
Q) Gald Park Drive, Hamilton, OH 4501
{513) 874-3100

Prices and spexifications subject to change
withourt notlce,




Tech Talk from ICOM

_ICOM

1.2GHz: A Pioneer’s Paradise!

xploring new areas of communi-

cation is an amateur radio tradi-

tion, and ICOM supports today's
pioneers with a full line of top notch
equipment. It's afascinating joint adven-
ture: our equipment and your expertise.
A prime example of this situation is
reflected in the increasingly popular
1.2GHz amateur band.

ICOM produces a deluxe all-mode
base station transceiver, the IC-1271A, a
ten memory multi-scan handheld, the
IC-12AT, a full featured compact mobile
unit, the 1C-1200, and a quality repeater,
the IC-RPI1210, for 1.2GHz operation.
\While propagation in this “Ultra UHF" /
low microwave range is basically line of
sight, modem developments set the
band glowing with excitement on both
local and international levels.

$5B activity is soaring among satellite
operators, with future OSCARs encour-
aging even more 1.2GHz action. CW
operations are ideal for weaik signal
moonbouncing while the smali size,
high gain and narrow beamwidth of
1.2GHz antennas also encourage radio
astronomy investigation. Pinpointing a
particular area in the skies and monitor-
Ing its galactic sounds can prove a
unique experience. Exchanging views
and brief home movies via Amateur fast
scan TV is another rapidly growing
1L.2GHz interest.

Finally, range extending repeaters
and FM activities are the fun and
glamour areas of 1.2GHz that all ama-
teurs (including privilege enhanced
Novicesl] can enjoy with “go anywhere™
transceivers. . Initial reports from ama-
teurs in various areas without extreme
foilage indicate ranges comparabile to 2

meters, With all these assets, 1.2GHz
might easily be visualized as the “20
meters of UHF"

If you're ready to experience the
many facets of 1.2GHz in top style,
ICOM’s all mode 1C-1271A offers superb
performance. Its receiver's GaAsFET
front end features a phencomenal .16uV
sensitivity with SSB and CW bandwidth
optimized for weak signal reception.
The unit’s dual VFQs, 32 memories, all-
made squelch and band or mode scan-
ning keep you abreast of activities, but
that's not all. Add a power ampilifier,
high gain antenna and optional AG-
1200GaAsFET preamp, and you're ready
for moonbouncing.

If you enjoy exploring ATV, cable the
optional TV-1200 to the IC-T1271A, con-
nect a camera or video recorder and
monitor to the TV-1200, and exchange
amateur videos with friends. Afulllineof
accessories, including the PS-25 internal
AC supply further enhances the IC-1271A.

Surely today’s most exciting [ittle
package of 1.2GHz technology is
ICOM’s IC-12AT handheld FM transceiv-
er, Boasting ten full function memories,
32 built-in subaudible tones, DTMF pad,
programmable band or memory scan-
ning, priority and call channels plus mois-
ture proof construction, this unit s
loaded for fun. Its operation can be
simple or sophisticated, depending on
your preferences and expanding with
your “Ultra Band” interest.

During operation, the [CGI2AT's
lower area mic allows the unit to be held
like a telephone handset and canted
back so its radiating antenina Is position-
ed behind your ear rather than in front of

your eyes. An optional HS-10 headset
and VOX can also be plugged into the
handheld for full remote position/hands
free operation, Likewise, [COM's
numerous [C-02AT accessories are com-
patible with the IC-12AT,

FM enthusiasts nationwide are find-
ing 1.2GHz mobiling a refreshing change
of pace, and 1COM’s versatile 1C-1200 is
the ideal traveling companion. its com-
pact size fits any auto’s limited interior
space.

As the experience of pioneering
1.2GHz gains momentum, visions of
owning and operating an “Uitra Band”
repeater become increasingly attractive.
Once again, ICOM supports those aspi-
rations by offering a frequency synthe-
sized 198 channel quality repeater that's
compact, rugged and exceptionally reli-
abie. The field programmable IC-RP1210
is supplied with automatic |ID'er, adjust-~
able “tail” and time-out timer, selectable
CTCSS operation, and a four-tone DTMF
decoder for use in remote controlling
special functions. It's microprocessor
controlled, with an independently instal-
led PROM used for storing user informa-
tion such as call signs. The repeater can
be rack mounted or installed in an op-
tional steel cabinet. An optional anten-
na duplexer is aiso available.

Whether pioneering new frontiers
on ultra high bands or working DX on
classic low bands, radio amateurs appre-
diate top quality gear backed with un-
compromising sendce. 1COM thrives on
those high standards. Understanding
your needs Is important to ICOM. |ICOM
is not merely an equipment manufactur-
er; It's an active and dedicated part of
the amateur radio community.

ICOM America, Inc., 2380-116th Ave INE, Bellevue, WA 98004 Customer Service Hotline {205) 454-76)

3150 Premier Drive, Suite 126, irving, TX 750&

[COM CANADA, A Division of [COM America, nc., 3071 - #5 Road, Linit 9, Richmond, B.C. V&X 274 Canac
All stated specifications are approximate and subject to change without notice or obligation, All ICOM radios significantly exceed FCC regufatlons limiting spurious emissians, TT12:
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LOMNZ

Pioneers

ICOM 1.2GHZ

THE ONLY 1.2GHz SYSTEM... ANYWHERE

IC-1271A Base Station
IC-12AT Handheld
IC-120 Mobile

IC-RP 1210 Repeater

Explore 1.2GHz with ICOM. Only
OM offers the most complete [ine of
m gear for 1.2GHz...the IC-1271A
-featured base station transceiver,

» new IC-12AT handheld, the 1C-{20
ybile and the IC-RP[210 repeater. So,
- away from the crowd and be a
sneer on |.2GHz.

The IC-1271A [240~1300MHz
se station transceiver features 10
tts of RF output power, 32 memo-
5, scanning and multi-mode opera-
n including ATV {amateur TV},

A variety of options are available
the 1C-1271A including the IC-EX310
ce synthesizer, UT15S CTCSS en-

coder/decoder, IC-PS25
internal AC power sup-
B ply. AGI200 preampli-
i fler and the TV1200 TV
""" interface
unit.

The new kC-12AT covers from
1260~1299.990MHz, has ten memory
channels, memory scan, program scan
and programmable offset, It also features
an LCD readout, RIT and VX, 32 built-in
tones and a DTMF pad.

The 1C-120 1.2GHz mobile trans-
ceiver has six memory channels, scan-
ning, an HM-14 up/down scanning mic,
RIT, LED readout and three tuning
rates. Accessories include the MLI2
10 watt amplifier and the PS45 sltim-
line external power supply.

1777 Phoenix Parkway Suite 201, Atlan

The IC-RP121¢ completes your
[.2GHz system. It features a field

programmable {198 channel, DIP
repeater

switchl, high Stab ity PLL
access to 5
CTCSS,
three-
digit
DTMF
decoder |
for control§
of special
functions, &

able hang
time and
ID'er.

300349

ICOM CANADA, A Division of ICOM America, Inc., 3071 - #5 Road, Unit 8, Richmond, B.C. VBX 2T4~ Canéda,

All stated specifications are appreximate and subject to change without notlce or obiligation. All IGOM radios significantly exesed FGO regulations limiting spurlols srissions. 4 2(:H:.'TBS



fug™ carmdge for continuous pmtectton
of the active antenna chreuit. Unused
antenna circuits are automatically

"7 grounted — an Alpha Delta first]

also available with
N-type connectors

"~ & The Model BELTA-4 Switch features a + Positive detent ball bearing switch drive
custom designed cast housing with tells you which position youre in .
constant impedance micra-strip cavity without guessing . . . without looking,
construction for natstanding performance * DELTA-4 handles fuli legal power.
through UHF, Mo inssy wafer switches s Designed and produced in the US4, by
are used. Alpha Delta.

Model DELTA-4 4-position coax switch (UHF connectors) . ., .. £69.95
Available from your local Alpha Delta Dealer or direct, Add
$4.00 shipping and handling (U.S.A. only). Exports quoted. M'i

See Data Sheet for surge limitations.

ALPHA DELTA COMMUNICATIONS, INC.

PO, Box 571, Centerville, Ohio 45459 « (513) 435-4772
current solutions to current problems.

114 05k
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HF TRANSCEWER

BUY YOUR HF FOR PERFORMANCE,
NOT BY THE POUND

s All HF Band Transcelver/
s General Coverage Receiver

s HM-12 Scanning Mic Included

s 12 Memories/Frequency and
Mode

» 105dB Dynamic Range

¢ All Modes Built-In USB, LSB,
AM, FM, CW

The IC-735 is a heavyweight when
ou compare features and performance.
Other transceivers may weigh more than
he advanced IC-735 compact HF trans-
eiver, but inch-for-inch and pound-for-
yound, the IC-735 outweighs them all.

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

nches deep and weighs only 1.1 pounds.

Nithout question, the [C-735 is the best
{F transceiver for mobile, marine or
base station amateur operation.

All Amateur Band Coverage. It's a
igh performer on all the ham bands,
lug it includes general coverage recep-

fon from 100kHz to 30MHz. May be
2asily modified for MARS operation,

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

Exceptional Recelver. To enhance
receiver performance, the [C-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
tor 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 is designed to protect seldom
used controls from being accidentally
knocked off line, but also provides easy
access. The large L.CD readout and con-

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 powerupto 100 watts,
[2V operation, |00% 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 1C-735 performance heavy-
weight at your local authorized ICOM
dealer.

ICOM America, Inc., 2380-116th Ave NE, Bellevue, WA 98004 / 3150 Premier Drive, Suite 126, Irvang,¥‘l"x~75063
ICOM GANADA. A Division of ICOM America, Inc., 3071 - #5 Road, Unlt 9, Richmond, B.C. V6X 2T4 Canada_

All stated specifications are approximate ane‘ subject to change without nolice arobligation, Al ICTOM radios significantly ¢xueed FGG regulations limiting spuncus emissions. 7351086 e




Model B-T and LT EMP Series
Arc-Plug® cartridges are designed -
to protect against nuclear electro-
magnetic pulse (EMP), as well as
lightning surge voltages.

~ The EMP Series design is based
on the National Communications
System Technical Information
Builetin 85-10 covering EMP protec-
tion for communications equipment.

All Transi-Trap Protectors feature
“isolated ground” to keep damag-
ing arc energy from the chassis.
Don't hook up your coax without onel
The 200 W models are most sensi-

- With EMP Series Transi-Trap®

é Protectors

tive, best for RCVRS and XCVRS.

2 kKW models designed for' ampli-
fiers. For maximum protection use
both, with 200 W model between
XCVR and AMP All models include
replaceable Arc-Plug cartridge and
are designed for 50 ohms.

UHF “T-type'’ Connectors, for use
through 30 MHz:

MODEL LT, 200 W ... ... .4$18.95
Super Ruggedized Super Low Loss
Models (0.1 dB at 500 MHz), for
use through VHF/UHF, with UHF
connectors:

MODEL R-T, 200 W ... .. . $29.95

MODEL HY, 2 kW ... .. . %3205

At your Alpha Delta dealer. Or order direct in U.S.; add $2 for postage and
handling, MasterCard and VISA accepted. Ohlo residents add Sales Tax,

“me“ @ See Data Sheet for surge limitations,

Lo

?’_O. Bax 571, Centerville, Chio

116 Q5=

AR

45459 « (513) 4354772

EVERY ISSUE
OF QST
on Microfiche!!!

We are now accepting orders for
the entire run of QST from De-
cember, 1915 thru December, 1985.

Now you can have access to the
treasures of (JST without several
hundred pounds of back 1ssues and
the space they take on the shelf.
Our 24 x fiche have 98 pages each
and will fit in a card file on your desk.
We offer a hand held viewer for
$50.00 and a desk model for $135.00
{or use your library).

The price is $350 for over 1600
microfiche, Please include %5 for
shipping (USA).

Your full satisfaction is guaran-
teed or your money back. VISA/
Mastercard accepted.

BUCKMASTER
PUBLISHING

“Whitehall” — Route 3, Box 56
Mineral, Virginia 23117

\m 703: 894-5777 EJ




ICOM MICRO

ONLY ICOM COULD BUILD IT!

A new micro-sized 2-meter hand- programmable memories, odd offset Accessories, The Micro utilizes
1eld with all the performance and capability, an LCD readout on the top  most existing ICOM handheld accesso-

eliability you've come to expect from
an ICOM!

The IC-u2AT. A breakthrough that
nds every amateur radio operator's
juest for that one true, go-anywhere
-meter handheld.

Miniaturization, The Micro gives
'ou all the advantages and performance
f a larger handheld, in a package so
mall, so refined, so well built that only
COM could build it

Measuring only 4.6” high by 2.3” panel for easy readability, up to three watts
vide, by 1.1 deep, the Micro fits in of output (optional), 32 built-in subaudible
our pocket or purse as easily as a cas-  tones AND wideband receive coverage
ette tape. This miniaturization doesn't from 138 to 162.995MHz in SkHz steps for
ompromise ICOM quality. It's exactly  MARS/CAP operation and weather

ries plus it hosts a new line of battery
packs, long life to alkaline battery cases.

vhat you'd expect from ICOM: high broadcasts. There's also a simple to
erformance in a micro package. use digital TouchStep Tuning System
Fufl Featured. And ICOM hasn't for fast shirt-pocket frequency adjust-
ompromised features for size. The ments. An IC-u2A version is also avail-
C-p2AT DTMF version includes ten able without DTMF and PL tones.

H
3150 Premier Drive, Suite 126, Irvin
ICOM CANADA, A Division of ICOM America, Inc., 2071-#5 Road, Unit 9, Richmond, B.C. V6X

ifications are approximate and subject to change without notice ar gbligation.  All 1COM radios significantly exceed FGG requiations iimting spuncys emissions. o281 1863

All stated s

X 75063
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ON PACKET
AND FM

* Maximum Feedline Decoupling
eliminates Computer Lack-Up and
interference

» Lower vertical radiation angls
allows maximum distance

« Supplied complete with mast
bracket for mounting on 2”
0D mast

* Hugged construction and stainless
steel hardware withstand severe
environmental conditions

%L! J: i TL

V2 138-174 MHz

7
[Tl ]
myhzenss

€ A
LR

148 124 48 16 T 148 149 $50
FREQUENCY IN MHz

% Charts arg Included for pretuning to
an axact frequency for amateur or
aommarcial applications.

For information cal! toll free

1-800-328-3771

In Minnesota call 612-887-5528

TELEX. hijgain

TELEX COMMUINICATIONS, INC.

apd0 Aldrich Avenue South
Minneapolis, Minnesata 55420
1 18 D57

WIRE & CABLE
AT THE RIGHT PRICE?

HiG-213 MIL. SPEC.. 97% SHIELD ... . ... 2B 5%t
H3-214 MiL SPEC . DBL SILVER &:HLELD 515044
AG-174 MIL SPEC. 97% SHIELD . ... | 10¢/H.
RG-8X (MINI §) FOAM, 95% “sHIELD 12 bef
AG-BLE FOAM, 55% SHIELD 4 580
HOG-58A/U MIL SPEG , ¥7% SHIELD - 126
AG-11A/U MIL SPEC,, 7% SHlELU L 2BEI
RG-59U MIL, SPEC . 97% SHIELD | BF A
300 OHM KW TWIN LEAD N lﬁ'ﬂ
450 OHM KD LADDER LINE PrILY INS
450 OHM HD LADDER LINE, BARE, 230t ROLL $3‘3 UU
4 CONDUGTOR ROTOR CABLE .. ..
& CONUUCTOR ROTOR GABLE .
# CONDUGTOR ROTOR CABLE (2H1B/B822) .
BECONDUCTORROTOR CARLE MDY 12/16:641
14 GA STRANDED COPPERWELD
14 GA HD SOLIO COPPERWELD . .
*SOLD IN CONTINUIOUS CENG TS 70 5600 FT IN
St RN MULTIPLES ONLY

MINIMUM WIRE ORDER-100 FEET
PHILLYSTRAN GUY CABLE

il
HPTG 2100 (210048RATING
HTPG 4ODG 4UDD#FLAT ING
4801 CAB
500 KEH—A‘?T PO TTING COMPOUND

AVANTI ANTENNAS
(ANTENNA SPECIALISTS)

=V ¥ 4

. M ON GLASS ANTENNA ... ....30 95
AP-450 3G 440 ON GLASS ANTENNA
APFMSU 5 440 ON GLASS ANTENNA |

ASTRON

CORPORATION
ASTRON POWER SUPPLIES

J&m HsmM -

MINIMUM ORDER 20.00
814-536-5500
SHIPPING CHARGES ADDITIONAL

LA CUE inc.

132 Village Streat y
| = S8

TILL LOOKING FoR QUALIT‘/ :

\ HARDLINE
A 718”508
¥15¢/Foot

A.G.W.
ENTERPRISES

Route 206-RD 10
Vincentown, N.J.
08088

DISCOVER THE ULTIMATE
POTENTIAL OF YOUR STATION

609-268-8166

W7FBM, Treas. KD7LA and xyl have a naw daughter. Con-
%fatulattona 10 all. Remind yedr club, that it is not too early
bagin planning for next summer’s Field Pay. You can make
ita blg event in your area for the \Pubhc and especially for 2l
the new amateurs In your club. n't have ta hl & nn [
mountain top, 1 B;asc colyardoral palksoo of people
can ba expased ta what amateur radia is all about. Give your
club oﬁir:era your input and then hBl make it happen. Tha
Oregon Aegion Relay Council {(ORAC) has made sonie swaep-
ing changes in their organization wi |ch should make them
more afactive in manag Eg tha frequency spectrum In our
area. If you are connected with a repaater oparmlnn,
should sy part their oparation. Tha duss ars anly $15 &e
as dalegated coordinating bodies like ORR the
HE ] responsnb“lg to coordma.te 1ren;enc¥2%nd site allocationg,
Traﬂ‘c . WTHLF 60,
Wrone DG 54, mb 50 Nmu 39, KATAEE 27. (Oct)
WASHINGTON SM Brad Wells, KE7TL—ACGCIASM: KCTPH.
STH: KDJME. TC: WYBUN. ASM: KD7G. 5GL: KD7AC, BM
NTCAK, SEC: KAZINX, OOQ N7UVR, Sevaral statf changes
effact:vethis month. The new Sectian Emergency Coordina-
tor is Ed Holloway, KATINX, 3581 E. Spokane, Tacoma,
84404, Ed 3s the former EC of his job. Pat Morgan, NTCAK,
3410 8. 356th, Auburn, 98001, is the new Sectlon Bullatin
Manager. She has tha capability and dnveto axpand the hulle-
bin systam in this section. Ban ks 70VH, 26453 Kings-
view Loop NE, Kin sion. 98348, is th 6‘”3 Section Ofiicial
Obsarver Cordinator. Active as an O an has a stron
cammitment to the continued intergity ot "this tg ram. 19
is the yaar of recruitment for this gection WI an emphasts
Placmg station appointments: Official Relay Station, %tﬁ-
Emargency Stauon Dfficial Obsarver, O'H' al Butlsun
ucn and Assistant Tech nical Coordinator. "Thase cintments
are vitel and necassary since more respunsib 5’1!-23 balnsg
placed at the Section level. Washington is the 1
state in torms of ham po| u!anun Your suppert am:l actwe -
volvemeant wﬂl make 1:¢ Number 1 in performance, Interasted?
ntact a Sectian Oﬂlctal and ask for an FSD-TST Addition-
ally there are 11 counties wi éhln the sta:a wnh no Emergen-
¢y Caordinatar, Without an qyam i8
no amateur radic to whlch r-uun oiticials
can tum In the event of an emergancy. Con, KAq;a!ulations to
thesa new ECs: N , Yekima Coun Istand
County; K7YGX Kltmas ‘County, W7BUN and his cadre of
ATCs were busy this month handiing phane calls, working on
TV and power lina noise prablems, helpin with antannas.
and providing techniclal information on a wide varielg sub-
. Congratulations to Evargreen Amatalr Radio Sarvices
on becomang a Sparial Service Club. Contest News: Novice
Houndu this maonth. Hel & hovice leam 1he fun of contesting.
cwoameﬁxl Iaw band Wasw 1his year, Need
'51 I\E or QSL. info? The WWD; rsday mght
8:00 PM 146.40-147.00 rptr. Clubs North Kitaap AHC mets
2nd and 4th Tuesda 130 PM, Blarney Stone restaurant,
Poulsbo, Contact N TK F|acho 'Club of Tacoma masts 2nd
and 4th Wednegda M, Lakewaood Library, Tacoma.
Contact WATOI, A pIB Clty Hadio Club meets

1st Saturd untry Inn Rastaurant, Wenatchea,
Contact K%P Tra {4 wwrw QW 372 WA?‘CBN 212

WILG 165, W7IGC 159, KTGXZ 151, NBEQZ N7GGJ
103 wwsa 91, W7LBK iz TSUX 50, mes wwsu 40,
KAYPMD 21, W7APS 18, KWT 18, N7GOW 7, WATYEN 6,

NTF)CM 3, Kb?ME {No Total). Total section reported: 1639.

PACIFIC DIVISION

EAST BAY: SM, Bob Vallio, WBRGG— Asst SMs: WEZF,
NEDHN. SEC: WBLKE. STM: KBAPW. 00 Coordinator: NYAZ,
Technical Goardinater: NGAMG. The Hayward Radio Club wal-
comed new member KBENWB and obsarvad amoment of sj-

lence for Silant Kay KASYKE. Thay held awork d at their
Fire Station #5 Ham Shacik and N CyKO NEDOC
were among those present, The East Ama‘laur RadoCIub

Mslon s "'Club of the

has been namad winnar of tha Pacmc
Yoar” award in the large club cate q“ Congrats to thelr very
active oﬂloers and members. The North Bay Amateur Radi
Asspciation holds a braakiast on the second rela) IF{ of
month at the Nitti Gritti In Vallejo. Try WABYXV/FH, 145.31
{600) for info. The Henlcia Amateur Fadio Club holds a wael)r.a
net on 146.585 at 2000, and an AHES net on 147.735
at ‘IGDO both on Mcnda T‘he Mount Diablo Amateur Radio
b 571 as Its new aeditor, Check
WEGX/R, 147.08 sao'u aach Thursday al 1990 for their not.
Traffic: WEVCM 6DOB 110, WEBUZX, 4D

NEVADA SM, Joa Lambert, W&IXD—SGC FARS OFFICEFIS
FOR 1987 Pres: NW70, VF: N7CXD, SEC: WBEPTO, ire; ans.
FZU FAHS held paciet demo at Decembar mt
g!annlng a Nevada CISO Perty tor Y mests
st Fri. of month at 7 PM at Scemc Air Ines F'I&N Ghef ocffee
hog Gonsqrms county hunter K n has warke
077 U8, counties! NW;’O workln more rare gnd
squarss In Nevada on VHF & UH F. TARA'S party was
held at WABSIM's OTH. NX8W's Navica cI
Eressing ve;g nicaly at 8. Lake Tahoe Intarmadlate Schooi
94 repeater should be shipshape by the time
you read this, with & rebuilt duplexer, Thera is an informat
maetln of hams at the Ider City Golt Course Clubhouse
P; at, 10-11 AM. Remember, news must be receivad by
rat of each month to appaar in this column 2 months later,
PACIFIC SM, Army Gurlls, AHEP—Alcha and hata adai to
all of the Pacific, The EARC 2-metar net deing vary well with
21 sossions, QNI 195, Check it out each evening at ?DD o
148.97, Congrats to WHEBKM, WHEBLW, and HGFO
all upgraded. Mare exams coming 8 are eﬁ)u rea With
KBl tananded the Inin L_{.\:cmc ahu, the BIARG Xmas
party in Hilo and the rneatm? in Kahalul Ouistandlnq
alt around. Thanks folks for inviting us. ' {Hawalil
Amateur Radio Packet Organization} was formed at tha Kualoa
Picnic. Planned is a waakly voice net on packet matters a!
8:00 PM Wednesdays on the state-wide system {.94/. 52)[
you are operating dpackat please Join us to discuss o)
mce uras, coardination and assistance. Tralfic: KHES 4
4H 28, NAESX 4, WX4J 3, AHBJ 2.
SACRAMENTO VALLEY: SM, Bob Watson, WBIEW=—GTHM
WAEWJZ, 5GL: NBIG, ACC & TC: WBREE. SEC: KJER. DEG
{arra KABGHI SECTION NET: First Sun-
day each Month, 8 FM, on_146.G85, input up, Yuba/Sulter
repeater WDBAXMIR, Nt Control-Wel r WERFF. Can-
E[raxu[atluns 10 Jim Weir, WBEBHI, for his recam glaction win,
?ct sixty parcent of the vote in his try tor a Supewisor 3
in Navada Coun! Bcggrtljgratglatlons&o 10 Lan Caolton,
ara mal%!
S in the latest Amador Cuunty 'tests ng
"aspecaa!iy far Bobby ls because she took the exam aolely
$0 she wolld be qualifiad tg assist in the VE exarn progra
Her irjends ara all keeping their fingers crossed that she wlll
et 2.2 x 1 call before the Gth District runs out of them, Sorry
0 raport that District EC Varn Whesler, KASGHI, is slowa
Llown ory nnizm?slhe Sierra Foothill Disfrict bacause his M
tras restricted his driving. Must mention very faithful report—
ing frem Lorenh Young, VEBBBZQ and Vic Longmeore, KIBGW,




WELZ CORP.

LOADS « WATTMETERS

@ THL CORP.

. AMPLIFIERS ¢ COUPLERS Y

THE MOST POPULAR HAM RADIO ACCESSORIES THL THE INDUSTRY LEADER IN DESIGN AND
are available from WELZ. WELZ brand easy PERFORMANCE add-on accessory VHF/UHF
to-read power and VSWR % , _*-’& 4 amplifiers, antenna couplers
meters and other high : : e S5 and now HF LINEARS too.
quality station accessories e When power out is
are used world-wide. : i your problem, stop
WELZ, good enough to .mww : T - in for the THL

bethebest. = ° brand solution.

SANTEC

PORTABLES

ROTORS ¢ ACCESSORIES

WHEN YOU TURN YOUR ANTENNA,

DG IT WITH KENPRO antenna aiming
devices and accessories. From light to
heavy-duty there's a KENPRO for you, NEW
Sa!eliite tracking AZ-EL units with external computer
controiler interface.

R RS

LOOK CLOSELY AND YOU WILL CHOOSE SANTEC.
Santec hand-helds are truiy the BEST value + quality *
performance combination available today. A Full 5 Watts
output, Multi-mode Scan, 10 Memories and AUTO.
DIALER make the SANTEC a fantastic hand-held radio.
Try one yourself at your next trip to your favorite Ham
Radio Shop.




America’s Best Kept Secret!

TRMN=-TEC

S

CORSAIR Il HF TRANSCEIVER, Model 561 . . . $1345

Receiver performance that onfy a permeability tuned oscillator can deliver

. superb signal io noise ratio, outstanding adjacent signal rejection.

Three, frequency tuning rates using dual range offset tuning. GSK with 2
rhangeover time ot 30 ms or less for supenor CW or AMTOR operation.
Twelve position hand switch for operation on all ning HF bands, from 1.8

to 30 Mhaz. plus 40 Khz overshoot on band edges.
REGEIVER
Sensitivity: 0.25 (i for 10 dB S/N ratio.

Selectivity: 16 pole crystal ladder filter, 2.4 kHz bandwidth. 1.6:1 shape

factor at 6/60_dB. Three position, mode independent, switch selects
standard 2.4 kHz, optional 1.8 kHz. 500 Hz or 200 Hz tilters.

Notch filter; Greater than 50 dB notch, adjustable from 200 Hz ¢ 3 5
kHz.

Audio Bandpass filter: 8 pole, active filter centered at 750 Hz variabie
fram filtered to flat response.

Passhand tuning {(PBT): Tunes 2nd IF frequency 3 kHz.

Noise Blanker: Switchable on/off with adjustable threshnld and blanking

Qffset tuning: Dual range, tune RX. TX or TRX.

PLUS: Built-in antenna pre-amp, spot button, selectable AGC fast, siow
and off and much more.

TRANSMITTER

RF Output: Broadband, solid state, self funing with 85-100 watts, all
bands.

Built-in lambic keyer. Speed adjustable 8-50 WPM with 40 character
programmable memory.

Muiti-meter: Reads ic, Power out, SWH, speech processing level.
Built-in speech processor, with level control, standard, _

Variable ALC, adjust power output continuousiy from 100% to 25% and
retain full ALG action.

PLUS: Rear panel connegtors for station contrgl, AFSK, QSK, phaone
patch, auxiliary antenna, PTT, standard CW key, and more,

POWER REQUIRED: 13.8 VDG, Base or mobile at 20 A.

Size: HWD 525" x 15.25% x 15%.

REMOTE VFO, Model 263 . . . 5219

Uses the same PTO design as the CORSAIR. Adds complete TX/RX

ARGOSY I, $SB/CW HF TRANSCEIVER. MODEL 525D . . . 3695

A unique combination of smali size, simplicity and low cost. Great for mobile,
portabie and base station use. Operates 80, 40, 30, 20, 15 and 10 meters, in
500 kHz segments, plus 40 kMz overshoot at band edges. 100 watts input with
solid state, no tune, final. 12 to 14 VDC at 500 mA, RX, %A TX. Optional BX
filters, 250 Hz, 500 Hz or 1.8 kHz, RX sensitivity .30V for 1008 S+ N/N typical.
Offset tuning range, 6 kHz. Variable natch filter, greater than 50 dB rejection,
200 Hz to 3.5 kHz. Optional naise blankes. Famous Ten-Tec USK GW, of course.
Clutter-free front panel allows single-rard operation without even {ooking at the

g, even with fat fingers. isn't that different! Weighs in at a mere 8 pounds!
HWD 47x9.5"x12".

Madel 225 115/230 VAG 9A power sUBPIY ... ......civiinnnans $128.00
Model 222 Mohile Mount. w/GuicK tBIEASE . ... vvrvnirmnruramrrnes $27.50
Model 223A Noise blanker (pIUg-in)....ooove v varanieniaan.s .. %31.50

120 05T

CENTURY/22, GW Transceiver, Model 579 . . . 5389

Pyt the fun back into hamming. This is a top notch, 50 watt, CW transceiver.
Features found in only the hest rigs are included. Full break-in OSK, excellant RX
selectivity on CW (also tunes LSB/USB) and 100% solid state circuitry, Broadband
"no tune'’ RF amp. Operates 80, 40, 30, 20, 15 and the lower 500 KHz of 10
meters. Power required, 12 10 14 YOG at BA, Size MWD 47 x 10" x 10.5*. Weight
6 Ibs. Great for portable, mobile or base station operation.

POWER SUPPLY for Cenfury/22. Model 979 115VAC . . . 98,

979F 230VAG . . 110

THE ULTIMATE HF MOBILE ANTENNA SYSTEM

. . . From ¥28.00 - *40.090 per band.

HF mabile is 2 world of compromise! Give yourself a chance. Choose the
tinest, environmentally protected, antenna system, Loaded to the best
height for radiation efficiency, and to clear most overhead obstacles. Upper
55 whip is vertically adjustable for **na tears™ tuning. Lowest wind
resistance 100, less whipping and de-tumng. Standard %" » 24 base fitting
screws into all standard mounts. Typical height 787 o less.



Our outstanding SSB performance
equals our CW and DIGITAL reputation!

#
%
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TITAN 425
Lingar Amplifier

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 proviston for Xtal control. Connects to
CORSAIR with cables provided. Size is HWD 5.25” x 7.5" x 12~
MATCHING SPEAKER/POWER SUPPLY Model 260 . . . 199

A highly regulated and filtered, 20 amp. supply. Includes protective circuit
breaker and primary power fuse. Can use sither 115 or 230 VAC, 50/60
Hz. Size is HWD 5.25" x 7.57 x 12",

TITAN HF LINEAR AMPLIFIER . . . %2685

“BOOM BOX" EXTRAORDINAIRE! Remoted pawer supply makes
possible, this compact, desk top linear amplifier. Puts out a solid 1500
walts 5SB and CW, 1000 watts continuous power on RTTY, AMTOR or
SSTV. Lightning fast QSK for *break-in" GW and super AMTOR
performance.

HifLo plate voltage switch.

Metering: Full ttme plate current meter. Meulti-meter, selectable far plate
voltage, grid current, power out or reflected power.

Vemier drive, tune and lpad controls.

Peak power indicator: Ultra quick 10 element LED bar-graph display.
Amplifier tubes: Two Eimac® 3CX800DA7, ceramic, external anode, air
cooted triodes 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 proof of authority o
fransmit.

Size and weight: HWD 5.25" % 15.25" x 157, 17 Ibs.

POWER SUPPLY (Supplied with TITAN)

Primary power: 220-250 VAC @ 20 amps, maximum.

Conservatively designed for caol operation under full }oad using a Ten-
Teg, tape wound, Hypersil® transformer.

RF DECK HiLo biower speed swilch,
Drive power: 80 waits typical, gisg :gld v;gllgm. HWD 8.25" x 13.4" x 10.25". 45 Ibs.
Four LED status indicators, including “*overdrive™ warning. Rpable.

The termof the

TEN-TEC WARRANTY

IS ONE YEAR...as always!

ZKW ANTENNA TUNER, Model 2292 . . . 5209

Designed to match your 50 ohm, un-balanced coaxial, trangmitter autput to
virtually any, balanced or un-balanced antenna. General ¢coverage from 1.8
to 30 MHz. Handles 21 the power the law allows,

® Seversible L' network circuit for best match and bandwidth, at either hi
or lo, antenna impedance.

Avoids false Ioad indication,

Ceramic insulators and coil forms throughout. Silver piated switch contacts
and roller inductor cail.

Built-in SWR bridge.

Bilt-in balun,

System by-pass switch.

4 Pasition anienna sefect switch,

HWD 5.57x137x11", 9 lhs.

Also available in it-form. Model 4229 . | s219.

e o B0 o

..America’s Best Kept Secret!

Mell

TEN-TEC

Highway 411 East
Sevierville, Tennessee 37862
615/453-7172
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not months, . Instructions included. successtul. The Memerex ARG has & new vertical antenna
For 4-band Dipcle Ant for their station as well es & now corperate name! The SLAC
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- Introducing -
| all-mode radios o
for your mode
~of travel.

; ‘ﬁ'}a,es&s 2 meter FT 290R and 6: meter FTGQOR
“Mark-1l Seriés are the perle(i all que
traveling companions. .

-..On the road, simply snap on the heat smk'--

:'apbly 12 volts of Igower and you've got a 25~watt

nobile station. (FT-690R: [0 watts). Rk et
0nfoot, attach the opticnal C- cell batterv pdck
1 der st:rap, a;nd take off with 2.5 watts

(put.
ou get around fast on SSB; CW and FM Wlth tén
gy dual VFQs-LCD d1splay automatic storage:of-
hift into memory register, offsef: tuning during
\ ‘or-transmit for satellite operation, relatwe
ﬁﬁfpuﬁf eter, and optional CTCSS unit.
And évervthing fits into a hghtwelght yet~mgged ¢
ri‘ng;ust "/XG% X 84 inches. -~ . _2UE

Ny use, C&mpmg trips, ta,lkmg around town sind DY Work?
Pliis bach is prlced {o maximize your ham Dbudgets:mileade
Sor discover Yaesu's 2-meter FT.290R Mark ]l and 6-mefer. =
‘Mark 1T all-mode transceivers today. Thev 1‘6 Just’a quick
p away.at. your nearest. Yaesu dealer. - -

YAESU
- Our 30th Anniversary.

'*;_faesn USA 17210 Bdwards Road, Certitos, CA 90701 (213} 4(}4
(‘ustemer Service. (?lo) 44)4-4884 Parts {9131 404 4847




ALM-203T
List $345.00

2m ¥M Handheld Transceiver

* 2Band HT
Band A 140-150 MHz
Band B 150-160 MHz {Recéive Only)
¢ 10 Channet Memory
« Built-In Sub Audible Tones
« Battery Save Function
« 3 Waits Output Standard; 5 Watts with
12V adapter
« Don’t decide on a handheld until you have
seen Alinco's neweost!

ALR-206T  List $358.00

* 140-149. 995 MHz Covers MARS and GAP
* Programmable Band Scan o
* Programmable Non-Standard BapaaterOﬂsat '
* Unique Control Knob

ARG TELY PO AT o iqil)l:..’alﬁfuo:'
» 25 Watt ngh -5 Watt Low
» Built in Lithium Back Up Battery
* Up/Down Contro! On Microphone
« 10 Channel Memory
= Built in Sub Audible Control
« Many Features, See Your Dealer

20705 South WesternAve., Suite 104
Torrance, CA 90501 [ (21 3) 618 8616
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Yagi Antenna Design is based on the series in Ham

Radic 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
should 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 to 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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TM-201B/s01B

Super-compact mobile
transceivers

The TM-201B boasts a powerful 45
watts output, easy-to-operate front
panel controls, and ultra-compact
size, The GaAsFET receiver front
end provides high sensitivity and
wide dynamic range. Receive and
{ransmit characteristics are tailored
for minimum distortion and excellent
audio quality. Both the TM-201B and
the TM-401B are supplied with a
high-quality external speaker, 16-key
DTMF microphone and mounting
bracket.
* 45 walt output, with HIZLO power switch
(TM-401B has 25 watts output)5 W low.
s Dual digital VFOs
TM-201B covers 142-149 MHz, inciudes
certain MARS and CAP frequencies
TM-401B covers 440-450 MHz
* 5 memories plus "COM” channel, with
lithium batlery back-up

. l . _ ...pacesetter in Amateur radio

Affordable Watts!

« Programmable, multi-function scanning
= High quality extemal speaker supplied
# Audible beeper confirms operation

Optional accessories:

* P5-430 power supply

o TU-3 or TU-3A two frequency tone
ancoder

¢ FC-1Q frequency controller

e MC-55 (8-pin) mobile microphone

® 5P-40 compact mobile speaker

ANSCENER

1 I
I

o FRA T

{M-4018 15 sumilar to the TM-2018, but covers 440-450 MHZ and is 25 weatts.
Sueciications and prives subject to change without aotice or chhgaton
Lomplele service manuals dre available for all Tro-Kenwood [ranscesers and Most Aecessones

® SP-50B deluxe mobile speaker
& 5W-1C0A/B SWR/power meters
e SW-200A/B SWR/power meters
* SWT-1 2 m andenna uner

* SWT-2 70 cm antenna tuner

e PG-2N extra DC cable

* P-38 DC line noise filter

* MB-201 exira mobile bracket

Optional FC-10 frequency
controller

Convenient control keys for
frequency UP/DOWN, MHz shit,
VEO AB, and MR (memory recall
or change memary channal).

More information on the TM-201B/4018
15 available from authorized dealers.

KENWOOD

TRIO-KENWOOD COMMUNICATIONS
1111 Wast Walnut Street
Compton, Calitornia 90220

Fabruary 1987 127



*QUALITY PARTS

* FAST SHIPPING!

SOLID STATE RELAY
CONTROL: 3-32wde 11,1%\
LOAT: ldeacha.mp ‘E-u

13.8VDC REGULATED
POWER SUPPLY

‘These are soiid state. fully ragulated 13.H vdc

*hISBBUNT |ZHA . COMMODORE

PRINTER/PLOTTER

iemmadors Model # 1520
Four color X-¥ plottar.
Standard VIC

sonal intertace allows

#nsy connaction

to Commodere 64 computers,
iJp to 80 characters per line
{upper and Iuwer case) I

Sl4E: 243" 4907 x powe;rsutpplie? Eath l:sn(tTm1lin;r=LsEng stata
construction, luse A £, Ll
$9.50 EACH 10 FOR $30.00 diarar 0 L bt and i power
2 amp constant, 4 amp surge  $20.00 each
43 KEY A§SEMBLY Jampconstant, S amp surge  $2%50 each
RECHARGEABLE EDGE
NI-CAD BATTERIES| CONNECTORS  [EXTRApen sets $1.50 per se]
< - Gz S D.RSTLIGHTED
ters. b N
isesion opers 1ose et | iasizE (25 soomansLes | ALL ARE 158 SPACING. CKER ﬁWlTCH
Snical setches. |rnates i | Bg SIZE | 547 A0OmAH $1B5] 2244 EDGECONNECTOR | 115 e lantadrocer e
15 pin eonnadlor, Framad"x9* | pa Lon S oidar tab £2.00 N SIAP MOUNts in
GAT #Kp4d $3.50 wach | Rhaptheolietit L 3EEg| Poswe $2.00 each % % 14 hole
S HOTO-ELASH | 5UB-C SIZE sidertan §3.50 | 32/44 FOGECONNECTOR ?«:2?;;'“;’::;”
CAPACITORS D SIZE 29 120GoAH $3,50 f Svideriugstds 250 each .
170 mf a3gy  (hree sizes MINIATURE TOGGLE P:“!:::DGE cc:;":;:‘:;:
756 mn,  avallable: e, SWITCHES - : ULTRA-MINIATURE
CATH PPC-170 s, i 5.PD.T. SPDT MINI-PUSH BUTTON ~ 5VDCRELAY .
400 mi 230v M {on-on) (on-off-on) o Fuptsy #
160 ea, L Solder iug Golder iug ﬁ;ﬁgﬂ’;’;‘ﬁm“’ 513“21‘“590“5”20
CAT# PPC.400 )“ terminals. 1ermnats. " bushing. > 1?1"53%"% $1.25 each
z'!logﬁmefs i [ 2 $1.00 aach 51.00 each ?;s ::'E; " ] %" "A“?‘ 1larS 4 1nclknr$10 00
i b L i unts in 14 pin DIP sacket
CAT# PPC-g0g L 10 for $9,00 109 for $30.00 101ar $3.00

TOLL FREE OHDERS
=1-800-826-5432
(IN CA: 1-800-258-6666}

INFO = {213} 380-8000

TWX - 5101010163 ALL ELECTRONIC

OUARTITIES LIMITED
MINIMLM ORDER $10.00
# 54 5300 QHIPPWG
NOCOD'

& FOREIGN ORDYRS
INCLUDIE SUFFICIENT
SHIPPING

# CALIF RES ADD 642

= S

* NEW! UHF Models with

y-EO e FEETEC TS, D0,

N HK

The ORIGINATOR of the VHF AMP/PREAMP COMBO!
YOU KNOW THE LUNAR NAME...NOW OWN THE BEST.

» Completa Line of Multi-Mode Amps,

all with Low-Noise Praamp Built-In «
GaAs FET Parformance =

2METERS 220 MHZ 440 MHZ
2M2-100P 1.3M2-80P 70CM2-50PG

2M4-40P 1.3M4-30P 7OCM10-100PG
2M10-80P 1.39M10-80P FOCM30-100PG
2ZM30-160P 1.3M30-140P

l.unar Model # shows: Band, Drive Pwr, Qutput Pwr {nominal}, Preamp included.

Six meter, special purpose, and repeater versions avallable.
AT FINE DEALERS EVERYWHERE

LIEL IR BRIV I S JNL S | B

L FF

CEMMUNICATIONS & SYSTEMS DIVISION
7920 Arjons Drive » San Diego, CA 92126 » Talephone {619) 549-9555  Telax 181747

For veliability ...

COVER CRAFT

Div of Amherst International Corporation

. and increased resale value, rely

on Cover Craft Dust Covers.

Try our low-cost protectlon for
ALL your equipment . . . before it's
oo late.
Protects equipment and invest-
ment,
Great looking.
100's of designs.
Extra strength heavy gauge vinyl.
Machine stitched.

* Satisfaction guaranteed.

mon 38 05

tonclude usual evants and satchalle with the idaz

to :mprovs mambet involvernant. T PKT 178 K4ZN
162, WAANK 89, KA4BZA 89, W4FMZ 60, KA4LHM 48
WEBALUDK 44, KA4YEA 8.
VIRGINIA: M, Glauda Faxg “e?' WIATO—STM: KB4WT, SEC:
N4EXQ), ACC: NT. 4HU. BM: AB4U, TC: WB4MAE,
Vlr%:ma Section NTS Ne

M’ 3907 AAJAT
VSBN 6 PM 4VWIK
YN [EARLY) ?:%OMPM 3580 NN4II-II
VN JLAT E) 160 PM 12!8;3 WHAKSG
VL 10 15 PM 7394? 4MF
SVEN . 7:15 PM 146/82
‘Tha Wocdbridge Wireless club has made applicaﬂon for Spe—
clal Service

ub recognition, when apgrovad ayAFIFIL they
will Become the Virgina Sectian’s 5th Spacial Service Club.
“fhera many other c ubs in the saction who can qualify for this
award, CGontact ou NT4S, for detais. By this tima many
of the clubs have cormpletad their trainin: sessu:\ns As a
follow-up, have you designated an “ELMER" far your new
Novices. The malor causa of Novice drop-out is tha their need
for hel ttin on the air and maklng their :rst cn

Your clubt perfarmed its res]:x:nsitmngl_:l

Hams unless ynu pravide them with an " N4JSP is

working hard ta astablish a “SKYWAHN“ anization or
-aastern Vin tnla. and he has been ap| at Manager for
the pastam virgma S amNetdatal wﬂl fol1ow Tha Virginia

FPackat Ra.dlo SO0, (VPHA is seeking members, Contact
Don Bennett, KANGC, Woodbridge details, NAEXQ reports
ARES goin tronaand he apgmms KB4XF EC for Staftord
County and {NB irst Calony Distict. The ABRL
badge ?mgram is altracting a lot of interess, if you are a field
appointee contact the SM Tor info. The Williamsburg ARES
was alensd to ro\nds communications for a mlssing hunter
search, 20 arby aenataurs pamcapata Some VE
axam schadules‘ Feb 7 Vlrglnla Baach contact KAYUNG; Mar
7, Hampton Roads radlo Assoc. col AsAMEB, Mar 7, , South-
wostern VA. Wireless Assoc. contact KC4I)Y‘ i Roanoka.
There was a sh?ht dropoﬂ of t:afflc. 41 stations repomng with
a traffic caunt of 4985, Again N4G| N led the pack.
Hope all He handlers ara rested Irom the Christmas te rush
and are otting ready for the Valentne dalugs. 1 hope all had
stmas arid Santa brought the goodies you wani
Remamber it you have any su? gestions on the Gperation of
gueelseﬁlon ’gleasg Pass tham io'the fﬁectmr; \l\:[anaqevrv | {mll
looking forward to se many of al anna inter-

tast, Feb Traffic: N %pﬁ yN 5’5«5 362,

T 324, KBAWT 268 OOK218 K‘i &3]
178, WAILS 171, WB4P5¢Y 159, KHST 156, WBAKSE 1;‘2
WDAMIS 121, AAGL ,. W4KS0D NG
WB4EDS 101

K4 B4UHC

WRB4KIT 26, KIAZR 23, K4BGZ 13 KA4IUM 9, N4FNT 7,
NIAGC 6, WB3ANG 2, WAIVHL 2, WAYE

WEST VIRGINIA: M, Kari S. l‘hcmpsnn. KAKT—SEC:
KBGEW, 8TM: KD8G. ACC: WABCTO. TC: K8CG. SGL:
KBES, New dales for Jackson's Mill this vear will be July 28
4 26. Wew name for ajfair WV State Ham Feas? and ARHL
Conv, Make your plans new to attend. For more Info con-

tact .
NET  TIME FREQ QNI TC SESS NM
WVEN &:00 3865 994 162 (0 WBEP
WYMD 1145 7235 800 43 30 WBFZP
WVN 00 67 270 71 B0 KZ8Q
WVRN 6:30 3640 215 44 30 KELG
WVNN 515 3730 144 28 WDBLDY
Hillhil Noan su 14200 157 ISSWBYP Traffic: WDBLDY443
ng 178, KBIPE 162, KEBE 136, WEYP 95 KD8G 72
csé KBGEW 67, KASTIK 57, KASWN
35, KAUQY 31, NSFXH 28, KAROGF 23, WBBEMX
18, NC&G 15.

ROCKY MOUNTAIN DIVISION

OOLORADO SM, Bill Shaﬂ‘iaid KQBRI—ASM: KABMQA. SEC:
WHFOB. STM NBDZA, ACC: WBEDUV. Plf.)' NBFOE. 5GL
wDaGAL. JC KA!!GZW We hava just completed
out second year of VE testmg in the Section, | would like to
take this cpportunity t thank all of the VEs for their time, eifort
& dedication to thls Erogra and to the many clubs and
Prou swhoqponsort e tast, Al ang the front ranuethere arg
sts which are held an 2 munthly and semi-manthly basis.
Navice classes have recemlg been held by Pikes Peak ARG,
ARA Ham Hadic School and WABKHN in Granby, WASYAL
m Lm[eton congratulatlons I your new upgrades, and thanks
ur afforts in Novice instuction. nqratulaunns to
WNERWG for coordinatin &the hams for {he “Parade of
Lights" event In Danver, Congrais to KIEUZ on the article
“Qver the Wall" which appearad in BMPRA Newsletier, and
has been reprinted in Gateway and Sk '.‘..auntl;? ARC News-
latter. f your club or gm ghasa newletterdon fcrget o qq_ut

“a&ﬁ?g"“"“a’""?" A erof
CWkiE &%52494 ng 2018, QNF z?as% s%o

ssés HNNQN 1839, TG B&-INF 472, ONF 1361, 30
294 OTC 133, ONF 371, 30 SESS, sc:r‘uomes

34 QNF 78 Trafiic: NOEGP ARt

2, WDDBSZ 193, KREZ 116§0WBE¢FV 04,

Aol 85, NBHMX 55, NOFCP

NEW M co $M, Joe T. Knight, WSPDY.—ASM: Ksats
DEC: WDSHCB ST ND5T. NMs: WASUNG KeLL WSQNH.
TC: WaGY, ACC: WSHD. Southwest Neat gSWN) maats daily
o 3533!‘!0&3 at 0230 UTC and handled 140 msgs with 21
stations in. New Mexico Boadrunner Net meets daily un 3939
s LT ol nandied o megs with 1077 station in. New

handled 126 msgs with 1005 stations in, Yucca 2-mir Net
01/81 handiad 28 msgs with 459 chackins, van Club 2-mir
Net 66/08 handled 43 msgs with 176 checkins. SCAT 2-mtr

Nat BSIDE handled 5 mst with 568 checking. Info Net, 102
chockins, B8 newslghier from Pecos Valley ARG, Conarats to
WS5A on his Extra Class. New officars for Mesilla Valley RC
are KESV.), WESZ, WBSWK and NSHRL. Traffic: WSDAD 158.

UTAH: SM, Jim Brown, NATG—SEC: Rich Fisher, NSTK.
STM: John Sampson, WIQCX, Panifet io mml'nues to
grow, with mare stations on each waek. s20ing
soma actw on ¢3 - 09, as well as 145, om (wmch Is 1he
g fragquency). It's now pos&blu o dlgtpaai oh
M Irorn the Salt L.ake area to Celoradp, Wyomi ng‘ Idaha,
Montana, Arizona, Nevada, and the wast coagt, KN71) and
| hava connecled succosstull {Phosnix- Kaysvilie); he rg|
a.cuvity therownth ac tre Aalers now in use, 73 de
. Traffic: WATKHE EL 73, KTMG 238, N7TASY
24, NATG 14, W7OCK 5. 3

WYOMING: SM, Dick Wunder WATWFC—Tha Traat Plains
HAptr. Assn, held its annual meetmg on Nov. 2 at Vimbo's
restaurant in Wheatland with & nice tumout. Lightning pro-
taction on the AL Yine as well as the coax is recommended
mouramaPeakRptijgm p as both the AC & coax pro-
ghting

chton operated during & hit and no damage was sus-



...pacesetter in Amateur radio

220: Kenwood

& Big multi-caior LCD and back-lit con-
trols for excellent visibility

J-3530A

The firet comorehensive
220 MHz FM transceiver

TM-3530A—25 watis of 220 MHz FM—
Kenwood style! Features include
built-in 7-digit telephone number
memory, auto dialer, direct frequency
entry and big LCD. All this makes the
TM-3530A the most saphisticated
tig on 220 MHz!

& First mobile transceiver with tele-
phona number memory and auto-
dialer (up to 15 seven-digit telephone
numbersh

& Frequency range 220-225 MHz

e Automatic repeater cffset selection—
a Kenwood exclusive!

e Direct keyboard entry of freguency

@ 23-channel memory for offset, fre-
quency and sub-fone

& COptional front panel programmable 38-
tone CTCSS encoder includes 97.4 Hz

Style!

& Frequency lock switch

@ Digital Channel Link (DCL)Y option

e High performance GaAs FET front
end receiver

e
TH-3IBT/31A
Kenwood’'s advanced tech-
nology brings you a new
standard in pocket/handheld
transceivers!
=1 watt high, 150 mW low
e Super compact and I:ghtweﬁght
iabout 8 oz, with PB 210

¢ Frequency range 220-224.995 MHz
in 5-kHz steps

& BT Series has Lult-in tang

@ Repeater offset:—1.6 MHz, reversa
simplex

< Supplied accessories: rubber flax
antenna, earphone, wall charger, 180
mAH NiCd battery ang wnst strap

= Quick change, locking battery case

TH-31BT/31A optional accessories:

s HMC-1 headset with VOX

& SMC-30 speaker microphonsa

= PB-21 NiCd 180 mAH battery

= PB-21H NiCd 500 mAH battery

& DC-21DC-DC converter for
mobile use

¢ BT-2 manganesa/alkaline battery
Case

e EB-2 external C manganese/
alkaling haltery case

2 SC~8/8T =nft cases with belt hoak

& TH-6 programmable sub-tone umit

s AJ-3 thread-loc to BNC female
adapter

2 BC-6 2-pack quick charger

& BC-2 wall charger for PB-21H

& RA-9A StubbyDuk a

2 BH-3 belt hook

¢ 16-key DTMF pad, with audible
rmonitor

= Center-stop tuning—another
Kenwood exclusive!

# New 5-way adjustabie mounting
system

= Unique cofiset microphone connector
—relieves stress on microphene cord

= HI/LOW power switch {adjustable
LOW power)

BCHQ O HENET  ZCML mDG

TM-2530A optional accessorias:

& TU-T 28-tone CTCES encoder

& MU-1 DCL modem unit

@ ¥S8-1 voice synthesizer

& PG-2N exira DC cable

e PG-3B DC line noise filter

o MB-10 extra mobile bracket

e CD-10 call sign display 2 SW-200B SWR/power meter

e PS-430 DT power supply « SW-100B compact SWR/power meter
amplete service manials e e avaiighie for alt Tno- Kenwnod ransceivers and mgs!t 4cCessones,
pecificaions and prices are Ayhject to change withoul nohce or obhgaion,

« MC-60A/MC-B0/MC-85 desk mics.

@ MC-438 UP/DOWN mic.,

s MC-58 (8 pin) mobile mic. with time-aut timer
» 8P-40 compact mobile speaker

e SP-50B mobile speaker

= MC-48B axtra DTMF mic. with UP/DOWN switch

23N Q00

-

-
m: S
5]
L
(&
w

TH-318T with DTMF pad shown
Optional RA-94 attacher]

KENWOOD

TRIO-KENWOOD COMMUNICATIONS
1111 Weast Walnut Streat
Compton, Cablormia 80220
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BRASS RACER

|JAMBIC

IBROPLE

4495

NEW LOW
PRICE!

“NOW ORDER
TOLL-FREE
1-800-AMATEUR”

See vour dealer or write for an illustrated catalog
detailing our world famous products to:
The Vibroplex Company, Inc., 98 Elm Street, Portland, ME 04101

FINALLY!

HIGH QUALITY FACSIMILE
ON A DOT-MATRIX PRINTER.

i

Woridwide Press Photos
Weather Maps and Charts
Military & Gov't FAX
Marine Information

NOILYIWHO=NI 71Nd HO4 JLIHM

WRITE FOR FULL INFORMATION

Copies all speeds and 10C's.
Positive/Negative, R-L/L-R
Automatic Manual, Line/Gray

INFO-TECH M-800 ... YOUR “EYES” TO THE WORLD

FOR IMMEDIATE PURCHASE
CALL COLLECT: (201) 440-8787
AT-1159/A IP-4BOMVLA
AT-T12ARC-105 TIU205CE
RT-BO0AAPX-T2 OAISAAQAS
RT-1022/ARN-84 ANIAWM-21.30 0or 82
RT-1057TARN-103 ANIARC-114,115,118
RT-523ARC-1: ANIARN-B9
RT-568A/APX. 78 ANITPX-46
RT-B8IAPK-16 ANJAPQ-120
RT-547/ASQ-19 MKS94/6R
RT-857/ARC-134 MK-1004/ARG
RT-1004/APQ-122 D7-37/45Q-8
RT-524[VRC DT-233/A5Q-10
RT-865D/PRC46 RO-32/ASQ
WE 8UY MILITARY PARTS
AND WEW TUBES.
SPACE ELECTRONICS
35 Ruta Gt. So. Hackensack, N.J. 07606 (201) 440-B787
"QUR 24th YEAR"

#\TIMBERLINE ELECTRONICS

UNIVEHSAL AMATEUR RADIO, INC.
1280 Alda Drive

Reynoidsburg, Dhio 43068
n PHONE: (614) 866-4267

Expert Repair on all types of ham
equipment, from tubes to the most
modern. FCC licensed,

"ALL MAIL TO:  ALL UPS TO:
PO, Box 2064 25340 Wrightwood Dr.
Idyllwilgl, CA 92349 » 714-659-4018

THIS MONTH'S GOODIE
FROM THE CANDY STORE

KENWQOD TH-215AT
UNDER $315.00. .

KENWOOD TR-2600A $239.90 LT.0.
QVER 7500 HAM RELATED ITEMS IN STOCK.
AlL PRICES FOB PRESTON. ; Al
Send SASE for New HT Price List More specials in classilieds.

ROSS DISTRIBUTING COMPANY
TR Sauth Stata Sireet, Preston, fdaho 83263

Telephane {208) 852-0830 We ciose at 200 on MON. & SAT

130 0O5=

tained on machine. Bath of the proisctors ware destroyed by
1he sinke Packet Radio is growing a1 a vary rapid pataiin lhﬂ

le. Cheyenne now has threa Bulliten Boards et the air, The
145 01 frequency is getting quite con%?sted attimes with all
the WY & CQ stations now on the air. Net held
22 sassions with 771 QNI 3 4GTC. Albany Co, CES Nat
tiad 34 QNI Trattic: NNTH 40

SOUTHEASTERN DIVISION
ALABAMA: 5M, Jusa hszth Jr. WMF!NP-—GTM N4JAW,
SGL: KA4WVL. 4 O/A AU AAd NdA
re 1he new officars af the l"elephcne Pioneers Amateur Fladln
Club Prasident AC4Y, Paul Hogers; SeciTreas N&JCM, Ka
Eruwnina Chaptar Prasidents WAAIPL, Steve and KB4XN
Dennis; Chapter Vice Presidants W4AXO, Jim and KA4VC
Mike. | have a Sitant Key fo raport this month: K4HAK, Danal
C. Williams ot Birmin e will be missed. | am glad to
n that H eShelia . ARG has bean officially renewed as
ub [ u hold a current section appoint-
ment rou 2ra eligible to purchase
an official ARRL call sign badge. | have the arder tarms and
will senctyourswhenlge your SASE. Traffic: CAND re|
819 me es m 30 sassmns with DBN 5 REP 100 b
WA!LJDH 4CKS NW4X and, WAWJF. AEND reports 3
me 30 sessions with other nets ra; resanted
bg D WD4NYL KJ4MG and N4DCS. AENB reporis
ﬁﬁsﬁassed in 30 sess:ans with AN § rapresentad
by W, WAQAT, NWdX, and, KJ4 G AI:NM
repons 59 messal es assed in 35 sesmons Brass Po

l.saqss WMJD BS m%do W4C‘KS w'ld WA&ZNP
WAWIF 40, K4HJX 12, WADGH 8, WB4TVY

GEOHGIA SM, Eddy Kosobuck), K4JINL—ASM & EM.
Kavhi: 8 NCJE STM: WEAWOL, ACC: WAGABY, 0OC:
B. SGL: W4BTZ, TC: WD4PAH, Tnxtoall
|n tha sactiun who handied Christmas te. Lots of hams don't
realize tt. but It s a b Ius for our hobby, Wa exist because
of 1 e P E wa rander, W4PIM, 4!
M KF4FG W4HON, KB4JPN & K4BAI mads
PSHFi for Dac TNX. . Our svmpathy 10 the famlly oi Btli
Ca peland, NT4E of Ateany wha passe away on Nov 1
your club or group is planning 2 hamfest in '87 & want an
announcement made in (ST, U must get into HQ at lea.st two
ronths prigr o the month of the affair, Get with roup
& dn it now. Wae still don’t know what mother nal re will do
this spring so get that Emergency equipment out & sep that
it is warking. It u fioid an ARBL appomtment & desire to pur-
chase a hadge Iet ine know & I'll send u an application. The
saption ACC, WA4ABY informs e that he knows that there
are mang (.Iubs m GA who can qualily to be a SPECIAL
SEAVIGE CLUB. If u need any info contact Sandy & he'l help
u. STM informs me that net chack-ns ara picking up.
sorne FB section nets, Won't U take a liitle tima & chack in
to one of tham. My on-the-air activity was pretty well ahut down
dunng Nov & Del: due in the added activities the bass put on
me In twa more years | hope to ratire %clloin the many of u
who can be heard al day Iongw Iess Traffig:
W4PIM_ 188, WB4DVZ 122 WOL a3,
WO4NG! 56. WA4LLE 46, K4BA| 3? KF4I’-’G 34, K4EY 22,
w:taﬁﬁ X 0, KAJHHE 21, NAMWR 18, WONXC 17 K4NM 11,

Wi have

NORTHERN FLORIDA 5M % Mackey, N4ADI—ACC:
WD4RIG, BM, OQJRF: KAJJE. PO w A4PUID. SEGH
WA4PUP, SGL' KKHN STM:; WB4GHL. TC: N4KF, Jim,
K4JE, advises wa nead more {108 ta cover the Section, There
arg anly & few who are active and submit monthly reports and
we can use geveral new stations. Contact Jim far mara info
and training. It has Yeuan discouraging news to heer of the can-
celling of soine sessions of Traffic Nats becauss wa couldn’t
35" gnough stations to cover tha NCS and/or Liaison duties.
ith the optimistic view of improved propagation coming over
the harizop, our ability te maintain good contacts shouls gat
mare Traffic Handlers ta check In td our MNets to help provide
the exira hands we need. All net manaqer: are laoking for
help, so please let tham know of your willingness tp try and
help! This is election time for a number of our clubs, and |
want to congraulate snrne of the officers lor the year 1987.
LMARS has D4NVJ Pres, AZAHB for VP KL/TV as Se
- RAMM has WALLIL, Pres. K#FI
VP., WA4DFA 5 ecg WD4AK.L Tres. As | am advised of
others, [ WIII ke publishing their names aiso, A centinuing
prablerm that is occuring is the expiration of ARRL member-
shlps of the appointed [eadership offtcials. When HQ knaws
this, the apgolniments are cancelled. You must keep your
ARRL mem Brshlp current to cantinue to keep the appaint-
ments you now have. | am trying to advise you betora the fact,
3o there will be no dlscominuny 4] :he curmnt

appoinimenis.
So tar the lead time |s tno short. ates! Trafic:
N4PL 714, D4IIO 524 X-!H 522, KC4VK
392, KESLT 406 k3Pt 162, AAGHT 1 KE4LB 130,

WakGO 127, WH4IUI 124, N4AGMU 119 wmevu 117,
WCaD 130 N4ADI 74, WAASXW ﬁ?" KB4 ,rw 63,

P1
11 WB4AWG ¢, KF4GY 7, WD4HUZ 7, NA4F §, (Oct VYWC4AD

SOgTHEFIN FLORIDA: SM, Richard D. Hill, WAAPFK—! W’&g
S, STM: K4ZK. TC: KI4T. BM: WDaKBW, PIC: WaWYH,
SGL KE4aN, ODC: WATAH, A(A’a WAJ4NBE. Congrats to
E, who has bean appomted mana ar of the FAST Net.
Ths et moets at 5 PM and 10:20 P kHz evary aven-
ing and your QN1 will cartainly ke a remalad 198? uﬂicers
¢lectad by the Manasota Repaater Association are WASTOX,
President; N1 , Treasures. Tha Paimetio ARG announces
1he elactian of WAYMN, President; WAQINB, Vice Prasident;
KEADC, Secratary and KE4MS a8 Troasurer. Hecaived notice
from W4SME that the iate sassion of the FAST net has been
discontinued due to insuﬂlciant particapmlon 1t's too bad as
the late sasslon was a ?oo te relay appropriate trarﬂc
fromlate QFN am sure that Gatar nat reps will con-
finue to v-::lumeer o) relax r traffic which can’t be handlad
on QFN, | also heard WAMEIC volunteat in QISP » piece of
Rockladge traffic which ¢an easily ke handied on FPTN,
WAZEIC is & very active membar ot hoth QFN and FPTN.
Gator net meets on 3651 at §:30 AM and FPTN an 3940 at
€55 AM, N4KE ra rted that his first TCL sked for this wintar
was 18 for PAN. W1NJM is back and has already checked
into QFN. WB4YDD, Manager of RNED, reporied 887 Q7C
during November and that Florida had 100 reprasentalion
WD4RBW n‘aﬁoﬂs &8 bulletins recewed and 101 sent

AA4E.N 18, W4DL '!? WME]C GUS 1
KAIEK 15, WDAKBW th 14, Ei&asg THE
TION NI:.“I’-—-SATUHDAYS AT 8:00 AM ON

ARRL INF‘OR
3940 kHz. 73 do WA4PFK. Traffic: W3ICUL 2915, WaVR 1067,
WAARFK 403, KaSCL. 285, W4NFK 275 KAEUK 2564, KaZK
EIC 283, AA4BN 225, WA4RLIE 187, KA4GLIS 140,
4\2W1?‘5,W 4WYG 163, WdDL 141, KA4NXF 140 KFMA
135, WDAKBW 132 KA4FZI 128, K4IA 125, N4KA 105,
W4SME 86, KA4YHS 83, KFARL 80, KB4MON 6. WD4CHO
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Demand

B a1 L] e Easy-io-operate, functional design.
E“ﬁiﬂgg & j‘ ) f ﬁE % Three digit thumbwheal frequency selection ang

top-maunted controls increase operating ease,
¢ Repeatier offset switch.
TH-21BT/A: 600 kHz, simplex.
TH-31BT/A:--1.6 MHz, reverse simplex.
TH-41BT/A: +5 MHz, simplex.
¢ Biandard accessories:
Rubber flex antanna, earphone, wall charger,
180 mAH NiCd battery pack, wiist strap.
= (uick change, locking battery case.
The rechargeable hattery case shaps securely
into place. Optional battery cases and adapters
are available,
= Bugaed, high impact moided case.
The high impact case is scuff resistant, to retain
its attractive styling, even with hard use.

The smallest HT" is now even better! The new “BT-Series”
gives you a plugs—a built-in DIP switch programmable CTCSS
encoder! Now you can access more than one “private line”
over the air! The original TH-21A Series (The Smallest HT™)
Is still available from the VHF leader—Kenwoad!

= High or low power,
Choose 1 waltt high—
enough to "hit” most local
repeaters; or a baftery-
saving 150 mw low.

® Focket poriability!
Kenwood's TH-series HTs
pack convenlent, reliable ‘
performance in a package |
30 small, it slips into your g
shirt pocket! It measures
only 57 (2.24) W x 120
A72)Hx 2811 D mm
iinch) and weighs 260 g
{57 Ib) with PB-21.

: Expanded frequency
coverage (TH-Z1BT/A ).
Covers 141.000-150.995 MHz in 5 kkHz
steps, includes certain MARS and CAP
frequencies.

TH-31BT/A: 220.000-224.995 MHz in
5-kHz steps.
TH-41BT/A: 440.000-449.995 MHz in
3-kHz steps.

Oiptional accessories:

®* HMC-1 headset with VOX

* SMC-30 speaker microphone

* PB-21 NiCd 180 mAH battery

* PB-21H NiCd 500 mAH battery

* BC-2 wall charger for PB-21H

* BC-6 2-pack quick charger

® DC-21DC-DC comwerter for mohile use

® BT-2 manganese/alkaline battery case

* EB-2 external C manganese/alkaline
battery case

* SC-8/8T sott cases with belt hook

* BH-3 belt hook

* AJ-3 thread-loc to BNC female adapter

* RA-8A/9A/10A StubbyDuk antenna

* TU-6 sub-tone und (TH-21A17/A only)

Mere information on the Smallest HT
is avaiiable from Autharized Kenwaood
Dezlers.

KENWOOD

TRIO-KENWOOD COMMUNICATIONS

H-seties iranscavers shawn with optronal StubbyDuk antenna, 111 West Walnut Strest
wecifications and prices are subject to change without nance or obligation Cf‘-mptén California qd?,_‘,m
“OMplete sarvice manuais aie avarable tor all ino-Kenwood transeeivers ang mosk accessunes -HIMSAT A Sl

TR T
GREnBoEn

o
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e
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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 Exira
Class; you will find passing each exam element a shap! 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 Radio
Kit with book and cassette .. #0380 $10

BooKONIY .. ovvrresnrrinernsas #0399 % 8
License Manual Series

Technician/General Class....... #0143 8% 5
Advanced Class.......oovveen.n #016X $ 5
ExtraClass ... ooivvevevnicnnas #0178 8 5
FOCRUBBOOK ..vvvvvnvnieinns #0216 % 4
Code Proficiency
CodeKit,........ccocnvviinns #5501 % 8
Maorse University TM Tune-in book and
cartridge for C-84 computer..... #0259 $40
C-60 Code Praclice Casseties

30min.eachatSand 7' WPM*, . ... #1030 % 5
30min.eachat1Gand 13WPM*....$1040 % §
30 min. each at 15 and 20 WPM .. #2050 $ 5
*Same tapes included in Code Kit
CQrders must include $2.50 shipping for book
rate or $3.50 for UPS,
‘The American Radio Relay League, Inc.
225 Main Strest
Newington, CT 0811
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All band HF transceiver/

general coverage receiver.
The TS-930S {(with or without auto-
matic antenna tuner) is a high
performance DX and contest trans-
ceiver delivering superior features
and field-proven performance. Com-
pare the TS-930S with other HF rigs
in its price class and see why no
other rig comes close!

160-10 meters, with 150 kHz-30 MHz
general coverage receiver.
An mnovative, quadruple *LUP" conversion
digital PLL synthesized circuit provides
superiar reguency acouracy, stability,
plus greatly enhanced selectivity.

 Non-volatile operating system.
Kenwood transcervers retams all micro-
codedoperatingfunctionsevenwhenthe
lithium meamory back-up baiteries fail.

' Easily modified for HF MARS and
CAP operation,

 All solid-state, 28 volt final amplifier
for lowest intermodulation distortion.

» Power input rated at 250 watts on
5SB, CW, FSK, and 80 watts on AM.

» Full break-in or semi-break-in CW.

» CW VBT and pitch controis.
CW Variable Bandwidth Tuning conlrol
tunes out interfenng signais, The CwW
pitch control shifts the IF passband

and simulianecusly changes the beat
frequency pitch,

speomcatians and prices subyort 10 change without nolice o uhiigatinn

Optional accessories: -

® AT-930 automalic antenna tuner

© 5P-930 exiemal speaker, with salectable
audio fillers

© Y(5-4550-1 (500 H7) CW filter

® Y(3-455CN-1 (250 Hzy CW tilter

o YK-88C-1 (500 Hzy CW filter

& YK-884-1 (6 kHz) AM filter (all plug-in ype)

@ 50-1 commelcial stability TCXO

* MC-60A, MC-80, MC-85 desk microphones

e TL-9224 Inear amplitier (not far CW QSK)

& 5M-220 station monitar

s PC-1A phone paich

* SW-2000, SW-200, 3W-100 SWR meters

#HS-4, HS-5, HS-6, and HS-7 headphones.

* LF-30A low-pass filter

More TS-9308 information is available

from authorized Kenwood dealers

* 55B siope tuning—Another
Kenwood First!
Allows independent adiustment of the
low andf/or high frequency slope of the
IF passhand, tor hest interference
rejection,

e [F notch filter.
¢ Tunable audio
filter built-in.

* RF speech
pProcessor,
* Dual mode
noise blanker.
» Dual digital VFOs.
s Eight memory channeis.
+ AC power supply built-in.
* Built-in automatic antenna
tuner {optional).
Covers 80-10m. Ancther industry
first by Kenwood!
s Flucrescent tube digital display.
» Excellent receiver dynamic range.

+ One year limited warranty.

KENWOOD

TRIO-KENWOOD COMMUNICATIONS
111 West Walnut Street
Compton, California 90230

Campete senvice manudts &re availabie tor all tno-Kenwoof irapseevers and mast ACCEEIONGE
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¢ Communicate with new friends all over the world

e Compete with other Amateur Radio cperators 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 explaing in simple bite-
sized chunks what you need to know in order to pass
your beginner's (Novice} exam,. It also tells you how
to selectequipmentfor your first station and guides
you step-by-step through vour first on-the-air con-
tact! In no time you will be communicating with
new-found friends, and there's excitement 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-
L ' s 4 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 only, #0399 $8.00

Here's yourchanceto discover (or rediscover) what
is going on between our ham bands in the way of
international broadcasting. Many modern Amateur
Radio fransceivers can receive these frequencies.
Now it is easier than ever to hear world events as
they happen— providing you know where and when
to Iook for a pariicular station. Radio Database
International [ists shortwave broadcast stations by
country and frequency. It also gives the language,
power and antenna 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 9515 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 beaming 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.

o g R T

L T

THE AMERICAN RADIO RELAY LEAGUE, INC.

225 MAIN STREET
NEWINGTON, CT 06111
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Dlgltal DX-terity—that outstanding
attribute built into every Kenwood
T5-4305 lets you QSY from band to
band, frequency to frequency and
mode to mode with the speed and
ease that will help you earn that
dominant DX position from the
shack onr from the mobile!

e Covers all Amateur bands
16C through 10 meters, as well as the
new 30, 17, and 12 meter WARC bands.
High dynamic range, general coverage

receiver tunes from 150 kHz to 30 MHz.

Easily modified for HF MARS operation.
¢ Syperb interference reduction
Eliminate QRM with the IF shift and
tuneahle noteh filter. A neise blanker
supresses ignition naise. Squelch, RF
attenuator, and RIT are also provided.
Optional IF filters may be added for
optimum interference reduction.

= Heliable, all solid state desian,

Sclid state design permits input power
of 250 watts PEP on SSB. 200 watts DO
on CW, 120 watts on FM (optional), or
60 watts on AM. Final amplifier protec-
tion circuits and a cooling
fan are built-in.

¢ Memory channeis.,

Eight memory channels
store frequency, mode
and band data, Channel 8
may be programmed for
split-frequency operation.
A front panei switch
allows each memory
channel ta operaie as an
independent VFO cras a
fixed frequency. A lithium battery backs
up stored information.

= Programmabie, multi-funciion scan.

= Speech processor buiit-in.

= Duai digital VFOs.

s ¥OX circuii. glus semi
break-in with sidetone.

Complete service manuals are avarabie far ail Trio-Kenwoeod ranscelvers and most accassories,
Specikcahons andg prices ae sublect 1o change withaut natice or obiigation,

3 ECCeRs0Ne
e PS-430 compact AC power supply
& 5P-430 external speaker  MB-430
mobile mounting bracket » AT-130
compact antenna tuner covers 80-10
meters, incl. WARC bands
2 AT-250 automatic
antenna tuner covers
180-1D meters, incl. WARC
bands = TL-922A 2 kW PEP
linear amplifier « FM-430
=M unit s YK-88C
{500 Hz) or YK-88CN
(270'Hz) CW filters
= YK-88SN {1.8 kHz)
narrow SSB filter o YK-8BA
. (6 kHz) AM filter e MC-425
‘ UP/DO\NN hand mic. = MC-80AS
80/85 deluxe desk mics. = SW-2000/
200A SWR/power meters e SW-1004A
SWR/power/ volt meter e PC-1A phone
patch ® HS-4, HS-5. HS5-6, HS-7

g head phones

TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut Street
Compton, California 90220
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of digital communication =
* RF Circuits and design
¢ Power amplifiers -of
The 64th edition has 40 chapters and over 1200 pages. ¥'s packed with practlcal con
‘projects and there are many with printed-c ard etching patterns. Every year th ,
is updated to reflect changes in the state-of-the-art. Whether you are a radio amat gine

you'll find the latest edition a must addition to your technical library. There is no chang

in price from last yeaﬂ Paperbound: $18 in the US, $19 elsewhere' cloth: $2? ,j$29 elsew er

1

.

‘Fieid Day as parl of
(a Armateur Network' -
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IC-02AT
IC-03AT
ol IC-02AT

IC-2AT
IC-3AT §
IC4AT

VHF/UJHF
HANDHELDS

ICOM

New compact general coverage
receiver/ham band transceiver,

Cail to Place
Your Order

BASE STATION

-ZIA/H 2 eter
iC-471A/H 430-450MHz

LC-i4 Vinyl Case for IC02AT
BC-35 Drop in Charger

BP-2 425mA 7.2V NICAD Battery
BP-2 250mA B4V NICAD Battery
BP-4 Alkaline Battery Case

BP-5 425mA 10.8Y Battery

BP-7 425mA 13.2v NICAD Battery
8P-8 800mA 8.4V NICAD Battery
HM-% Speaker Mic

P-1 Cigaretre Lighter Cord

0C-1 DC OP Pack

Leather Case for IC-2AT

HSI0 Headset for HTs

HSIOSA VOX Unit for (C-02AT
HSIOSB PTT Switch Bax

138 05T

1 - 30MHz deluxe general coverage
receiver

IC-R7000

25 - 1300MH2 receiver direct entry ana
scanning

e 5mall Size

* |G Memories

* Scanning

* Wide
Frequency
Coverage

e Size: 2.3°0 x §
56"H x 1.1°D

56"

25—

The fabulous ICOM miniature.
2-meter handheld.

Call For Your Price

FIC-8A
VHF-UHF Mobile

e Compact size
¢ Large LCD Readout
* 21 memory channels

FC-284/1C-36A

Call For Your Low Price
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Tii-2550

TE-3408 Call For Your Price

F-_mv-_um-n—-
“DUAL BAND HT”

& 5 \Watts on Both
2m & 440MHz

& 10 Memories

* Battery Saver

* Remote Computer
Control Capability

A new standard for competition
grade transceivers and an out
standing value.

The Popuiar
T5-9305
Still Available

Popular transcelver with general
coverage receiver for fixed, mobile
or portable use,

Cail for Low Price CALL FOR PRICE -

PAKRATT™
Modei PK-232

Hﬁ%i‘\.!DHELDS
Five Mode Versatility

2 T
T?Meggyl\ Morse ASCIl Baudot
s Affordably Priced AMTOR Packet

TH 215 A

& 10 Memory
* Full Feature

BringsM;;u the

CALL FOR LOW
Breakthrough!

Gty L i TN B R

FREE UPS GROUND SERVICE ON MOST ITEMS.

" 800-426-6528

TOLL FREE - Including Alaska and Hawail.
During regular store hours.

Washington residents call {206) 784-7337

Professional repair service Is availabie
through our complete service facility.

Adl prices, specifications and avaliakillty subject to change
without natice. Washington residents add applicable sales tax.
Free UPS Grournd Service appiies to most transceivers with
related accessorles excluding antennas.

e a5

C-COMM / 6115 15th Ave. NV, / Seattle, WA 98107
George, Dale, Frank,
Joe and other know- STORE HOURS:
ledgeable professionals ~ Mon.-Fri,  9:00a.m.~5:30p.m.
are willing to help you. Saturday  10:00a.m.-4:30p.m.
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DAL MEMORY
gethér. ALL me
COMPARE!™ 171
MEMORY SCAN LOT
Yo dcmt wa

CArE qmrkly !

- pendently s

" BUSY SCAN AND

chanpel. Befdy s¢
DISCRIMINA OR

: Pmogirx_“

BE e -

UFT-!

; ﬂ'y qwmmhedark and actuaiion iy pdslmefy verifwddudubfv" |
_CRISP, BACKucmsﬂ I.CDD!SPLA\'- ;
gt wa

MICROPHONE CONTROLS. Up/ do
priont\ chann{-l e gii .

RUE FM, NOT PH'AsE MODUI.ATION* Umu
¥ arm' audro fm'ehfy COMPARE’

; ragrammmg - : : ;
OTHER FEATURES: Rugged dyrmmn imerophaone, b
ker, mobn[o mounffhz, hrqum mrnotc spmkor_mtk ;

‘ EXLLUSIVE

‘ephone {404} 789.8706 TELEX. Aot




51, WATLV 48, KA4SIH 46, WDSAEP 45, WaLIR 42, WAGVND
38, WAANBE 31, K5IHH 28, WBAGCK 27, KarQU 24, K4GW1
23, WT4F 18, R4EEM 18, NANZI 17, K4OVC 15, KA4GDL 18,
NTEGN 15, KJ4WJ 15, NAQRZ 14, K3HXG 14, KOAKY 14
EBALPL, 14, WBAAID 12, KDAGR 11, WD4NXK 11, WaMPY
10, WATBWY 10, KBAKXV 8, KY4Y 8, AR4CH 8, KSEHP 8,
NX50 7. WADWN 6, WAMFD'5, WKAF 5, KAJKDD 4, N2FEL
4, WDAMCG 4, WATKQ 4, N4ILN 4, AA4IF 3 NJORN 3,
NAORX 2, WANSY 1, KBAKAW 1. (Oct) KB4EWO 1.

WEST INDIES: SM, Alberto L. Valldejuli, WP4CSG—I| hape
all of you had a wonderful Christmas season; and that this
niew year brings all of you health, wondarful times with your
famifias, and excellent new experiences in hamming. There
are naw fiekls to be explored such as packet radio, Fax, .
i, and ma.% of 1hase hold graat rewards for those who prac-
tica tham. ATV Is 2lso one of Thase things which might interest
some of you, and seems after afl that it might fit almost
ary budgst, Experimenting is ene of the maln characteristics
of Us Hams, and all these new fields provide good sources
for expanding our intarest in radio and all things related. Try
one new thing this yoar and rekindle the interestin your hobby.
For one thing, if you have not yet tried it, thera aré other e
argas you might want to explare, which are as interasting as
thosa new things previously mentioned, and which do not
reguire any inventment other than your ime and interest. How
about |oining AFES and panicipatlnﬁ in emergency drills,
exercises, and when the time comes u& opafully never), in the
raal emargency situation. Or how about traific handling? These
araas are not only mteresh% !hecy are also most rewarding.
Try them. Centact KP4IG, KV4IC, or VP2V, they'll be giad

ar from : WINS (KP4DJ-NM} Sassions 31, OND
175, OTC 9 QNI 130: WINE (VP2V|-NM) Sessions 28, QTG
1, QNI 98 WINC gﬂ”&JW—NM) Sesslons 30, QTG 35, QNI 816.
Traffic: KP4DJ 53.

SOUTHWESTERN DIVISION

ARIZONA: BM, Jim Swafford, WPFF—STM; W7EP. NM's:
K6iL. HMAFHEV, WB7CAG! Congratutations to Ken,
7TWM, on his recent afpolntment and certification s .0,
Also, congrats to KAZMUL and W7AMM both of which made
BPL in November. The ATEN net has moved their starting time
10 1900 locai time on 3992 as winter condx move in, Your SM
enjoyed visiting with the Cococing ARG at their mesting in
Flagstaff in Novembar, Alsa visited the IBM Tucson club and
the T.R.A. recently. Good mug& Many Phosnix and Sun City
area hams participated In the Palo Verde Siren Test. FB job.
Adong and lasting “well dona’’ to our retiring Senator Barry
Goldwater, K7UGA, after a long and distinguished career in
Congress, Maybe now we'll hear you more on the air, Barry.
Wae wish you man}{gleasant ars of anjoyment in Kf?ur retirg-
mant. Befine, W7RGY, reports that the Las Vegas '"Hamwest”
convention was 4 big deal. Sorry we missed i due to other
committments. Maybe nent timel The “'El Tour De Tugson®
cyle event dor diabatas charily was a very well run public serv-
ica evant, primarily sparked by tha Tuesdn [BM club, but su,
ported by all Tugsan hams. Nice press coverage for .
amateurs. Chuck, N@ADI, was the sparkplug. R is wark-
ing on his VUCC using 10 Glgahenz and doing a lot of
mountain-topping. Gend, KHEPP, decided to reiocate back
Hawail from Tuesan, We will miss him on two mater pack-
of radio. Your M atong with SW Div'n Director, WABWZO
will be attending the Superstilion ARC Swapmeat in Apache
Juncticn Dec. 6-F where it is anticipated that about threa thou-
sand AZ harns will show up with their wares. This has to be
the bfg?hsst swap-fast of the year! ARCA all ready plannin
for another big hamfest next July in Flagstaff with KB7NE,
Chairman, Bi% Igun DX’ar, KEFM has ratired from California:
and moved to Flagstaif. W#YS was awarded first place as port-
aple station in recent County Hunters CW contest. That's
about it guys and gals. Hope Santa is good to all of yau, and
“koep thosa card$ and letters coming in!” meN:{n

NET "TFG
SUPERSTITION TFC NET 7
CACTUS VHF 395 94
562 101
922 {14
SWN 161

23

WTAMM 514, KN7U 147, K6LL 144
WTEP 112, W7KCM 110, W7GAQ 110, WB7CAG 104, W7LVE
60, KATHEY 42 NYETP 34, K7JKM 80, K7POF 25, KTRDH
18, (Oct.) KB7FE ¥3.

LOS ANGELES: SM, Bob Foole, AJSF— ASMIKEIYK.
SEC:AKBY, STM:WBINH.  PIONJEK, SGLIKBKSY.
OOCKEBMGE, TCWBBOPQ, From WASLOD comes the fal-
lowing report: A simulated 7.6 Richter Earthquake was the
narlp for a 6 hour exercise conducted in the City of EI
egundo with the cooparation of saveral of the larger indus-
tries in the CIIE; The ham participation in the drill was highly
acctaimed by the officials at City Hall and by the companies.
The ESARC station, WB&YMV, provided a communications.
canter operating on.emergancy power fram B0 thru 1,25
matarg, ESARG n&sd%artic éozltmg wara: NENLA, WABROW,
WSLFF, NGAKF, K6l , NIBU, NGNVS, K6IP and WEBJJM.
Companias and ham coardinators ware; Aarospace, WWBA
and KEGJN: Intarmatt Rectitior, W7JXQ; Xerox, NBDGH,
N6DBS, K3LKF, KDECO and WBKKU: and GMHughes,
NBHUQ—= fine showing for hams and Industrial communi ca-
tions. The San Pedro Christmas parade was anather Sﬂﬂill“lﬁ
tor the continuing role of ham El lic sarvica: WABMZY E
BEC), WASTIU, WABYSX, NECHE, NEHEX, KABZRG,
KBSLICV, WABEKR, N6NW, and KBBFLF were URAC mem-
bers helping out. My thanks Lo the HamWaest crew, Jan and
John, the folks from this section and WBIXD for making this
writer's weekend exciting and fun in Las Vegas! Also, con-
gratulations tp NGENV and the video crew on a spectacular
perfarmance in the video production of the event. The WBAM
museum is several steps closer 1o reality in Rancho Palos
Verdes; Wa're all heping to sea this comne fo fruition. My resar-
vatlons are in for the International DX Gonvention in Visalia
in Aprit—are yours? Contact the SCDXC. for details. | am
pleased that Mel Hughes, K6KSY, has decided to accapt the
ition of State Govarnment Liason for the LAX saction. Mal
as the highest possible qualitications for the past since he
racantly was elogtad as mayor of Rancho Palos Verdes and
has been active palitically for many years. Welcome aboard,
Mel, Thanks to the Buend Fark ARG for keeping me informed
of Orange Cow activitiea through their “Communicator”
bulletin.” The CARG plans fo hrin% ham radio to the
@i Seouts this coming Field Day: the GSA will be setting up
far their dlamond anniversary and a full-flaged Field Day effort
on the site is anticipated. Mg thanks to Ball, , who
sarved admirably as the ACC in this section, Royee has relo-
catad and we all'wish him well. The LA Marathon witt ba held
March t. Communicators and others are being recruiter! ac-
Sively: contact your ARES rep for detals. My warmest con-
ratllations to the PYARC Hatn-of-the-ysar, Pater Von Hagen,
HXM-—a very dasarving fellow. Another PV ham, Clint
Mason, WASTMJ was awarded the City of Rancha Palos
Verdes’ highest award, the Clty Cammendation for Clvie Can-
tributions. Clint was cited for numerous aclivities including
organizing and teaching amateur radic classes, oublic

147"

ANTERMA WMEDARIE
MATCIRNG Y ¥R

AUTOMATIC PUSH-BUTTON
SWR ANTEN

251
VERNIER DIAL NA SELELTION

, Dissaver thisdura-

I | bly built, factuia

l s NYE IME Racked MBven
Antenna  Tuner,

TO TUNE UP

Youll find opercting
conveniences that
make anfenna funing
< snaap. The MEV.A s

value angineered to do the |ob over
WI H A wide operoiing ranges. Compare quality,
I lagtures and the exciusive NYE YUENG
TWO YEAR WARRANTY

Mcximize Power Trensfer.
atch your fransmitter
NYE VIKIN ol impadance 10
almiost any untenna svs-

1am tar MaNmUrm powar ranster
- - Pl Natwark, Low Pass P Nabwark tuning — 1810
MHz  Heawy duity. silver plated conlinuously

wunable inductor with 2857 vermer dicl 2000 volt
«awiblg copactor and 15000y swmbch selactad twed
capacitas on autout side Tunes 40 to 2000 ohm antennas
Al provicas hamonic suppresson

Autermnalle $WR, Hands tres meterng of 5WR No raset or
caliraton neaded. Saparte powar mater — 300 ar 3000
watts — cutornatically. switchad  Fosy to mad 27 recassad
backighted meters show PWRE and pawsr continuoushy
Precision Jawal maters

Antenna Switeh, New PUSH-BLITON antenno switching to 4
antennas (2 cooe sngle wire and twin faadd) Tuner byoass
an fist coox output. We designed this rugged switch 1o
handle tha power

KW Balun, Fitlar wound. fiple corm toroid grvas balanced
autput to hwin feaders from 20 o 1000 ohmg and
unbalanced oulput down ta 20 chms.

Madal Splions. MB-[V-A1 inciudas aif MB-V-A teatures lass
antanna swilch and balun. MB-IV-AZ is identical fa MB-V-A1
with the adaition of a nple cona baiun

* 8 MHz will not tune on some antenncs.

TO ORDER CALL YOUR
FAVORITE DEALER

Barry Electronics
C-Comm

Missouri Radio
Quement Electronics

AES

HRO

Madison Electronics
EGE

Henry Radio

CONTINUIOUS
POWER MONTIQRING CAPACITOR SWICH

Yo HEE COMPANT NG
BEEVUE WARHINGTON

|

PLISH- BUTTON EASY GRIF
TUNING

OTHER NYE VIKING PRODUCTS:

Straight Keys  Squeere Kevs.
Code Practice Sets Elecironic
and Memory Kayers, Phone
Patchas, ZKW Low Pass Filters
Automatic SWR and  Power
Meters for HF and 2m (plus
model for the bind). 200w PEP
anfenna tuner All-Band
Antenna and maore!

Ask tor a free calalog.

WM. M. NYE
COMPANY
1614-430th Ave NE.
Bollevug, WA 28005
(206) 454-4524

CODE % STAR--PRICED FROM $129.00

*

*

*

ptional serial/paralle

ASCI autprt port : o
Moare Features Pet [oliar Than Anything Eisel Caopiss code fram your regeiver! Improves your tode speed toa)
Large LEDs, Easv 10 connect and operate, Compact. 2Ibs. Connect compuier {hke VIC-20Vprinter with

Ideal far Movices, SWL s P i %
and seasoned amateurs

% Built-in code practice
cscillator & speaker

12 VDC Qperation ar
120 VAC with adaptar

provided

H Whiirscoadt

* Copies Morse, 8audot
& ASCIH cades

* Two optimized Morse
rafges

* Digital & Analog filterlag
with 16 db AGC

Y Automatic speed tracking
3 — 70 WPM

optional ASCH output port.
CODE # STARTMKit... CSK $129.00
ASCII Port Kit . ., C5-1K $49.95

Add $5.00 shipping and handling for continental U.5. Send check or money order, Lise VISA ar MasterCard.

Call ar write for FREE benehure. Factory Direct — WE'RE AS NEAR AS YOUR PHONE!
Telephone; {414) 241-8144

Thiensville, Wisconsin 53082

Caorporatian
P, O, Box 513Q,

CODE % STAR Wired ... CSF $169.00

ASCI Port Wired . ., CSIF 569.95
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GIL

A COLLECTION OF CLASSIC
CARTOONS FROM QST

142 DS

MORSE CODE: The Essential Language iells of the evoiution
from the straight key to computers. Using the code is a fun and
exciting way to communicate, and author Pete Carron, W3DKY
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 aradio 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 fransmissions from distant lands; then
MORSE CODE: The Essentlal l.anguage 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 BLLUE pages
include a 10-year QST cumulative index, ARRL organization and
much more. The YELLOW pages contain advertisers. Gopyright
1986 #0321 $10 plus postage and handling®.

GIL - A Collection of Classic Cartoons from QST Phillip “Gil”
Gildersleeve, W1CJD contributed over 1500 cartoons and draw-
ingsto ARRL from the late twenties untit he became a silent key in
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 2 member of Who's
who in American ART. This book 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 plus postage and handling.”

*Shipping and handling charges are $2.50 per order tor book rate or parcel post,
$3.50 for UPS
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the next logical step.
Yaesu's Dugl Band Handie.

Two affordable radios in one—that’s
exciting.

Yaesu's dual-hand FT727R
packs our best HT know-how info
one compact design, At a price
thats 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 a wealth of
microprocessor-controlled
commands:

Jump belween the separat
VHF and UHF VFO registers.
Program each of the ten memor1eg 3
for instant recali of repeater inpfil:
and output frequencies, odd spli
and tone encode/decode.

Scan the mermory channels
the entire band, or & band seg
ment. And r